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ABSTRACT 

A product is a nnulti-sensory object and eacli sensory property can contribute to the product 

experience. In this study we investigated the effect of sound (pleasant, unpleasant, original, 

and no sound) on the perceived pleasantness of products (i.e., visual pleasantness and over­

all pleasantness). Results indicate that ratings for visual and overall pleasantness are similar 

when no sounds are provided with the products (pictures). When participants are provided with 

sounds corresponding to the product, however, the overall pleasantness ratings decreased and 

visual pleasantness increased. Furthermore, while original and unpleasant sounds had a nega­

tive effect, pleasant sounds had a positive effect on visual and overall pleasantness ratings. We 

suggest that if efforts are put into improving the sound quality users will be more pleased and 

more willing to interact with products. 

KEYW/ORDS: product sounds, visual pleasantness, overall pleasantness, experiences, audio-visual 

interactions. 

INTRODUCTION 

Imagine yoursel f in a store where household appl iances are 

so ld . You need a coffee maker for your k i tchen. There are sev­

eral o f t h e m on the d isp lay and you con temp la te each cof­

fee maker in te rms of its funct iona l i ty , ease of use, and looks. 

You f inal ly choose the one tha t you like the mos t . Af ter your 

purchase you take the p roduc t home and p lug it in . A w i ld 

roar ing mo to r sound em i t t i ng f rom the p roduc t s tar t les y o u . 

You feel d i sappo in ted . The unpleasant sound o f the p roduc t 

overshadows the pleasant exper ience you had in choosing i t , 

and the Joy ant ic ipa ted w i t h the use o f the p roduc t . You are 

no longer pleased w i t h your choice. 

A p roduc t inherent ly fac i l i ta tes a mul t i -sensory exper ience 

w i t h its v isua l , audi tory , tac t i l e , and chemosensory proper­

t ies . During everyday p roduc t exper iences, people pe r fo rm 

act ions w i t h the p roduc t , they perceive sensory s t imu la t ion 

in d i f ferent moda l i t ies , they become aware of t he meanings 

and values they a t tach t o the p roduc t , and they can observe 

any feel ings and emot ions t ha t are e l ic i ted (e .g . , Hekkert & 

Schi f ferste in, 2 0 0 8 ; Özcan & van Egmond, 2 0 0 9 ) . As far as 

p roduc t aesthet ics are concerned , a l l the sensory modal i t ies 

can con t r i bu te to pleasant experiences (Suzuki et a l . 2 0 0 6 ; 

Fenko e t a l . , 2010; Schif ferstein & Hekker t , 2011), and con ­

sumer p roduc ts can evoke feel ings of intense en joyment in 

mu l t ip le ways. 

Sound may play an i m p o r t a n t role in how people perceive and 

judge produc ts on pleasantness. For instance, for an espres­

so machine or a spor ts car t he qual i ty o f the sound c lear ly 

con t r ibu tes t o t he pleasantness of the i r usage exper ience. 

However, as exempl i f ied above, the pleasantness of e lec t r i ­

cal p roduc ts in t he absence o f sound may not cor respond to 

the i r p leasantness du r ing use whi le p roduc ing sound . W i th 

regard to our dai ly in teract ions w i th p roduc ts , we can make 

conceptua l d is t inc t ions be tween di f ferent kinds of p leasant­

ness Judgments. Ideal ly, visual pleasantness Judgments are 

the resul t o f a percep tua l process based solely on the p r o d ­

uct's appearance, whereas overall pleasantness Judgments 

ref lect an evaluat ion based on the mul t isensory in te rac t ion 

inc lud ing i ts t ac t i l e , hapt ic , audi tory, and chemosensory 

proper t ies . However, bo th v isual and overa l l p leasantness 

Judgments may be inf luenced not only by the presence o f t he 

sound bu t also by the qua l i ty of the sound . That is, p leasant 

p roduc t sounds may fac i l i ta te a more pleasant exper ience 

w i t h a p roduc t compared to the unpleasant sounds, wh i ch 

may cause an undesi red exper ience. There is empi r i ca l ev i ­

dence tha t users can d is t inguish between visual p leasantness 

and overa l l p leasantness. In a s tudy t ha t tack led t he ef fect 

Salamanca, J, Desmet, P., Burbano, A., Ludden, G., Maya, J (Eds.). Proceedings of the Colors of Care: The 9th International Conference on Design & Emotion. 
Bogota, October 6-10,2014. Ediciones Uniandes, Bogota, 2014 ISBN: 978-958-774-070-7 601 



of sound on landscape exper ience. Carles, Barrio and De Lu-

cio (1999) found tha t p leasantness rat ings were higher when 

landscape sounds or images were rated separate ly rather 

than comb ined . Nonetheless, Carles et a l . also showed tha t 

sounds w i th posit ive associat ions (e.g. , wa te r ) increased the 

overal l pleasantness rat ings. 

Product sounds are main ly consequences o f the ways p rod ­

ucts operate (e.g. , mo to rs , fans, and so on) or they give 

func t iona l feedback on user act ions (e.g. , bu t ton sounds) , 

and they are general ly not created to add to the pleasure o f 

p roduc t use (Langeveld, et a l . , 2013). Product sounds are 

perceived as l oud , sharp , and noisy, wh ich leads to unpleas­

ant sensory exper iences on psychoacoust ica l g rounds (Öz­

can, 2 0 0 8 ) . As a consequence, most p roduc t sounds are not 

evaluated favorably when judged independent ly (Bi js terveld, 

2 0 0 8 ; Özcan & van Egmond, 2012). Hence, a l though p roduc t 

sounds are o f ten necessary in prov id ing in fo rmat ion on the 

stages of p roduc t func t ion ing (e.g. , washing cycle and spin 

cycle of wash ing mach ines) , they are unl ikely to enhance 

overal l p roduc t p leasantness evaluat ions if they are per­

ceived as unpleasant . 

Sounds in genera l can a f fec t an exper ience adversely i f l is­

teners do not have c o n t r o l over the p roduc t i on o f t he sound 

and i ts qua l i t y (Mar is , 2 0 0 8 ) , wh i ch is o f ten the case fo r 

p roduc t sounds . For examp le , t he l oud , rough , and h igh -

p i tched sound o f a lady ep i l a to r can c o n t n b u t e to t he nega­

t ive react ions t o w a r d s the p r o d u c t i tself . An a t t en t i on d e ­

mand ing sound is more in t rus ive a n d , the re fo re , cons idered 

as less p leasant compa red t o a non -a t t en t i on d e m a n d i n g 

sound (Bergman et a l . , 2 0 0 9 ) . Nonethe less , i f we c o m p a r e 

the ef fects o f d i f fe ren t t ypes o f sounds on p roduc t exper i ­

ences, we expect t h a t p roduc t s w i t h re la t ive ly p leasant 

sounds w i l l evoke more pos i t ive overa l l eva luat ions t han 

p roduc ts w i t h re lat ively unp leasan t sounds . For examp le . 

Van Balken (2002 ) showed t h a t improv ing the aud i to ry qua l ­

i ty o f cof fee mach ines t h rough mechan ica l changes sh i f ted 

the emo t i ona l and seman t i c exper iences o f p roduc t s f r o m 

negat ive to pos i t ive. Simi lar ly , Lageat, Czellar, and Laurent 

(2003) es tab l i shed l inks be tween t h e acous t ica l c o m p o s i ­

t ions o f sounds t o users ' exper iences o f luxury. In Spence 

and Zampin i 's ( 2 0 0 6 ) s tudy , pa r t i c i pan ts repo r ted t h a t 

b rush ing the i r tee th w i t h an e lec t r i c t o o t h b r u s h fe l t more 

p leasant and less rough i f e i ther t he overa l l sound level was 

reduced or t h e high f requency sounds were a t t e n u a t e d . A l l 

these s tud ies ind ica te t h a t by chang ing the aud i to ry qua l ­

i ty of sounds , des igners can ob ta in more p leasant p r o d u c t 

exper iences. 

When people encounter p roduc ts , d i f ferent sources o f sen­

sory s t imu la t ion typ ica l l y are not perceived s imul taneously . 

From a b io log ica l perspect ive , the sensory channels may 

operate qui te independent ly in t e rms of s t imulus recep t ion , 

but psychological ly t he percept ion of one type o f sensory in ­

fo rmat ion is l ikely to par t l y shape expectat ions for t he o ther 

modal i t ies (e .g . , Dagman et a l . , 2 0 T O ; Schif ferstein & Cleiren, 

2 0 0 4 ) . For instance, seeing a large ob jec t is l ikely t o lead to 

the ant ic ipa t ion of perce iv ing a heavy ob jec t when you t r y 

to pick it up , and low-p i t ched sounds when you put it d o w n . 

Hence, d i f ferent types of sensory s t imu la t ion seem to go t o ­

gether fo r everyday p roduc ts , and people tend to agree on 

such c ross-moda l cor respondences (e .g . , Schifferstein & Tan-

udja ja, 2 0 0 4 ) . 

Schif ferstein et a l . , (2010) invest igated whe ther and how the 

overal l p leasantness of a mul t isensory p roduc t relates to 

the pleasantness of its cons t i tuen ts , compr is ing of d i f ferent 

sources o f sensory s t imu la t i on . In th is study, sixteen di f fer­

ent p roduc t var iants (e .g . , a tab le lamp) were evaluated af­

te r creat ing a l l possible combina t ions of e i ther a p leasant or 

unpleasant co lor (v is ion) , we igh t d is t r ibu t ion ( touch) , sound 

and sme l l . Schif ferstein e t a l . found tha t the pleasantness of 

unisensory s t imu l i in f luenced the pleasantness o f a complex 

mul t isensory p roduc t only t o a very smal l degree. However, 

in th is par t icu lar s tudy the select ion of (un)p leasant s t imu l i 

fo r the d i f ferent sensory modal i t ies was carr ied ou t indepen­

dent ly for each modal i ty , wh ich may have led to ( in )congru-

ous s t imulus comb ina t ions . Therefore, in the present s tudy 

the (un)p leasant s t imu lus sounds are a l l generated speci f i ­

cal ly for a par t icu lar p roduc t contex t . 

This paper s tud ies the ef fect o f (un)p leasant sound on the 

perceived pleasantness o f p roduc ts . We a im to unders tand 

the di f ferences be tween v isual and overa l l p leasantness 

j u d g m e n t s involved in p roduc t exper ience, and the k ind o f 

ef fect sound has on these j u d g m e n t s . The exper iment mea­

sured t w o dependen t var iab les (visual and overa l l p leasant­

ness o f t he p r o d u c t ) , wh i le one factor (aud i tory p leasant­

ness) was va r ied , w i t h four levels o f t r e a t m e n t (no-sound 

(con t ro l cond i t i on ) , o r ig ina l sound , p leasant sound , and un ­

pleasant sound ) . 

METHOD 

Participants 

s ix ty par t ic ipants (34 female and 26 male) , s tudents and e m ­

ployees of indus t r ia l design engineer ing at Delft Universi ty o f 

Technology, pa r t i c ipa ted . The mean age was 29.7 years. Fif­

teen par t ic ipants were randomly assigned to each of the four 

exper imenta l cond i t ions d i f fe r ing in sound t ype . A l l pa r t i c i ­

pants repor ted no rma l hear ing. 

Stimuli 

In to ta l e ight p roduc ts t h a t are common ly used on a dai ly 

basis were chosen for t he exper iment : dustbuster , ep i la tor , 

hairdryer, mic rowave, mixer, shaver, t oo thb rush , and wash ing 

machine. Products were se lected to be nei ther very p leasant 

nor very unp leasant as regards the i r v isual qual i ty , as con ­

f i rmed by 25 judges . The lowest rat ing on a 7-point scale was 

for the hairdryer (3.72) and the highest ra t ing was for the mix­

er (5 .08) . The mean ra t ing for a l l p roduc ts was 4 .34 . 
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Figure 1. Examples of two product photos used in the study. Dustbuster on 
the left and epilator on the right. (Philips my shop Nederland have autho­
rized the use of the Philips product photos for our study.) 

Visual stimuli 

Products were presented as photos ( s o o x 5 0 0 pixels, 150 

dp i ) on a compute r screen. Al l p roduc ts were chosen to have 

a neut ra l co lor and were presented on a wh i te background . 

Brand in fo rmat ion was erased. See Figure i for t w o examples 

(dus tbus te r and ep i la to r ) . 

Auditory stimuli 

Each p roduc t was represented by one cor respond ing p rod ­

uct sound , except for the washing mach ine , wh i ch was rep­

resented by two di f ferent sounds resu l t ing f r om di f ferent 

opera t ion cycles ( i .e. , the wash ing cycle and the spin cyc le) . 

Hence, in t o t a l nine or ig inal p roduc t sounds were used tha t 

each lasted three seconds. These sounds were recordings of 

the main func t ion ing mechanisms of the p roduc ts . 
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Figure 2. The pleasantness manipulations of sounds presented as barkscales 
for two products (Dustbuster and Epilator). The full black line indicates the 
original sounds, the fine dashed line indicates pleasant sounds, and the 
course dashed line indicates unpleasant sounds. 

The pleasantness of the or ig inal p roduc t sounds was man ipu­

lated in Sound Studio th ree , for three of the four exper imen­

ta l condi t ions (excluding the no-sound cond i t i on ) : or ig inal 

sound, pleasant sound and unpleasant sound . In t o ta l 27 

sounds were used (nine p roduc ts x three pleasantness lev­

els) . Accord ing to Zwicker & Fasti (2001) , the pleasantness 

of a sound is highly cor re la ted w i th psychoacoust ical pa ram­

eters: the higher the perceived sharpness or loudness is, the 

lower the sensory pleasantness is. To make the sounds pleas­

ant , a low-pass f i l te r was used and the amp l i tude o f the low­

er f requency range of t he sounds was s l ight ly increased. To 

make the sounds unpleasant , a high-pass f i l ter was used and 

the ampl i tude of the higher f requency range was s l ight ly i n ­

creased (see Figure 2 for t w o examples) . During these man ip ­

ulat ions, the spec t ra l - tempora l compos i t ion of a sound was 

kept as close as possible t o the or ig inal version of the sounds. 

The pleasantness of t he man ipu la ted and or ig inal sounds 

was tes ted in a pa i red-compar ison task by asking 25 judges 

wh ich sound they t hough t was the most p leasant . A par t i c i ­

pant compared three sound pairs for each p roduc t type in 

t w o presentat ion orders. Descr ipt ive stat is t ics show tha t t he 

pleasant sounds were chosen in 5 3 % of the cases (n = 1350) 

as most p leasant , o r ig ina l sounds in 33% , and unpleasant 

sounds in 14 % of the cases. A repeated measures analysis 

ind icated tha t the number of choices for p leasant , o r ig ina l , 

and unpleasant sounds was s igni f icant ly d i f ferent f rom each 

other [F(2, 448) = 152.68, p < .001 ] . These data conf i rm t h a t 

p leasant versions of t he sounds were perceived as more 

pleasant than the or ig ina l vers ions, and t h a t or ig inal versions 

were perceived as more p leasant than the unpleasant ver­

sions. These preference orders were conf i rmed at the level o f 

the ind iv idua l p roduc ts . However, the manipu la t ions of the 

hairdryer sounds d id not y ie ld t he pred ic ted preference or­

der. Pleasant sounds in a l l hai rdryer combina t ions were cho­

sen in 3 4 % of the cases (n = 150) as most p leasant , o r ig ina l 

sounds in 22%, and unp leasant sounds in 44 % o f the cases. 

Therefore, for the hai rdryer the unpleasant version of t he 

sounds was used as the p leasant sound cond i t i on , the pleas­

ant version of the sounds was used as the or ig inal sound con ­

d i t i on , and the or ig ina l vers ion o f the sound was used as the 

unpleasant sound cond i t ion in subsequent analyses. 

Procedure 

A par t ic ipant was randomly assigned to any of the four exper i ­

mental condi t ions: con t ro l cond i t i on , or ig inal sound cond i ­

t i on , pleasant sound cond i t ion , and unpleasant sound cond i ­

t i on . The visual and audi tory s t imul i were presented using a 

special ly designed appl ica t ion developed using the Trol l tech 

Qt (Mac OS X — free ed i t ion) t oo l ki t . The appl icat ion ran on 

a Macintosh iMac Intel Core 2 Duo w i th 19" screen. For t he 

presentat ion of the audi tory s t imu l i , external headphones 

(Sennheiser HD 205) were used. Part ic ipants were seated in 

f ront of the screen at a distance o f approximately 50 c m . They 

were instructed t o rate the products presented as photos on 

the computer screen on the bases of the i r visual and overal l 

pleasantness. In al l condi t ions, p roduc t types were randomly 

presented for each par t ic ipant . The ent i re exper iment was 
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self-paced and there were no pauses between the rat ing t r ia ls . 

One rat ing session for nine products lasted about five minutes. 

In the three exper imenta l condi t ions (or ig inal , p leasant, un­

pleasant) , t w o rat ing scales (visual pleasantness and overa l l 

pleasantness) appeared s imul taneously on the screen, but 

were in i t ia l ly inactive for rat ing. The par t ic ipant was asl<ed to 

l isten to the sound of the p roduc t presented on the screen. A 

par t ic ipant was a l lowed to l isten to the sound more than once 

whi le evaluat ing the pleasantness. A l l sounds were presented 

at a similar, comfor tab le l is tening level preserving the natura l 

var iat ion in the loudness of sounds. Part ic ipants were not a l ­

lowed to change the sound levels dur ing the exper iment . 

Af ter a sound was heard, the rat ing scales became act ive. 

Part ic ipants f i rs t rated the visual pleasantness and then rat­

ed the overa l l pleasantness of the p roduc t under the in f lu­

ence o f the sound . They were ins t ruc ted tha t v isual p leasant­

ness was abou t a sensory j udgmen t based only on the v isual 

qua l i ty of the p roduc t . For the overa l l p leasantness ra t ing , 

a par t i c ipan t was encouraged to imagine the p roduc t as a 

whole w i th al l sensory proper t ies . Ratings were co l lec ted on 

a seven-point Lil<ert scale (one ind icat ing 'not p leasant ' and 

seven ind ica t ing 'very p leasant ' ) . In the con t ro l cond i t i on , the 

nine ra t ing t r ia ls were comp le ted in t he absence of a cor re ­

spond ing p roduc t sound . 

Dofa analysis 

We analyzed the pleasantness responses in SPSS by doub ly 

mul t ivar ia te repeated measures analysis of var iance (Ste­

vens, 2 0 0 2 , p.538). In th is analysis, we used the overa l l and 

visual pleasantness rat ings as the t w o dependen t var iables, 

whi le Product was a w i th in -pa r t i c ipan ts var iable w i t h nine 

levels, and Condi t ion d i f fered between par t ic ipants w i t h four 

levels ( con t ro l , o r ig ina l , p leasant , unpleasant sound) . For the 

mul t ivar ia te ef fects, we repor t the values of Rao's F, cor re ­

spond ing to Will<s's • . Signif icant effects were invest igated in 

more de ta i l by repeated measures analyses fo r the separate 

dependent var iables. In accordance w i t h Stevens (2002 ) , we 

cor rec ted the degrees o f f reedom of the univar iate tes ts w i t h 

theGreenhouse-Geiser • if • < 0.7, and we averaged the • va l ­

ues f rom Greenhouse-Geiser and Huynh-Feldt , when • > 0.7. 

Differences between ind iv idua l samples were invest igated by 

post hoc t - tes ts w i th Bonferroni ad jus tment . 

RESULTS 

In the mul t ivar ia te tes ts , we found signi f icant ef fects fo r Con­

d i t ion (p < o . o o i ) . Product (p < 0 .001) , and the Cond i t ion x 

Product in terac t ion (p = 0 .024 ) . However, in the univar iate 

signi f icance tes ts in the separate analyses for t he t w o types 

of p leasantness j udgmen ts , the Condi t ion x Product in terac­

t ion d id no longer reach signif icance (overal l p leasantness p 

> 0 . 2 0 ; v isual pleasantness p = 0 . 0 6 ) . As we were not p r i ­

mar i ly in terested in the data fo r the ind iv idua l p roduc ts , we 

dec ided to per fo rm no add i t iona l analyses at t he level o f the 

ind iv idua l p roduc ts . 

If judgments for visual pleasantness are unaffected by the 

sounds part ic ipants hear, we expect responses in the four con­

di t ions to be ident ical . However, the Condit ion main was sta­

t ist ical ly significant [F (3,56) = 3.1, p < 0 .05 ] . Post-hoc tests 

wi th Bonferroni adjustment indicate tha t these outcomes are 

mainly due to a difference between the contro l condi t ion and 

the pleasant condi t ion (p < 0 .05) . A separate analysis compar­

ing only the three exper imental condi t ions shows no Condit ion 

main effect [F(2,42) = i .6, p > 0 .20 ] . 

We expect the overall pleasantness judgments to be affected 

by the product sounds, and th is is conf i rmed by a Condit ion 

main effect [F(3,56) = 4 .9 , p < o . o i ] . Post-hoc tests show dif­

ferences between the contro l condi t ion on the one hand and 

the or iginal and the unpleasant condi t ions on the other hand 

(p < o .o i and p < 0 .05, respect ively). A l though no other sig­

nif icant differences are found, the separate analysis compar­

ing the three exper imental condi t ions s t i l l shows a Condit ion 

main effect [F(2,42) = 3.2, p < 0 .05 ] . Post hoc analyses show no 

significant differences between the three condi t ions, al though 

difference between the or iginal and the pleasant condi t ion jus t 

failed to reach significance (p = 0.055). 

These analyses show that the pleasantness judgments in the 

contro l condi t ion, where a product is presented w i thou t any 

sound, differ substant ial ly f rom those in the three experimen­

ta l condi t ions. This suggests tha t the presence or absence of 

sounds has an impor tant effect on how judgments of both v i ­

sual and overall pleasantness are fo rmed. In the absence of 

sound, part ic ipants seem to t reat the visual and overall pleas­

antness judgments simi lar ly: The mean ratings are very similar 

(3.89 for visual, 4.02 for overal l pleasantness) and the Pearson 

correlat ion coeff icient between the visual and overal l pleasant­

ness ratings is 0.32 [N = 135, p < 0.001] . 

In contrast , in the three sound condi t ions the means for visual 

pleasantness are consistent ly higher than the means for overal l 

pleasantness. Surprisingly, a l though the differences between 

the three exper imental condi t ions fai l to reach stat ist ical signif­

icance, the pat tern of means is simi lar for the visual and overal l 

pleasantness judgments , w i th the means consistently di f fer ing 

about one unit (Figure 3) . The Pearson correlat ion coefficients 

between visual and overal l pleasantness ratings for these three 

condit ions vary between 0.24 and 0.27 (N = 135. P < 0.01). 

I ! , 
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Figure 3. Visual and overall pleasantness ratings (± SEM) in the four experi­
mental conditions. 
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DISCUSSION 

The present s tudy shows tha t rat ings for v isual and overal l 

pleasantness are s imi lar when no sounds are prov ided w i t h 

the visual s t imu l i (p ic tures) . This is not surpr is ing , since par­

t ic ipants are not prov ided w i t h any non-visual in fo rmat ion . 

Hence, when they judge overa l l p leasantness, they can only 

base the i r j udgments on the v isual in fo rmat ion prov ided. 

Therefore, the j udgmen ts of v isual p leasantness are likely t o 

concur w i th those of overa l l p leasantness in th is compar ison. 

When par t ic ipants are prov ided w i t h p roduc t sounds, how­

ever, the overal l p leasantness da ta shows a considerable 

decrease in pleasantness rat ings. This decrease may be due 

t o the low apprec ia t ion tha t is general ly found for p roduc t 

sounds. In cont ras t , v isual p leasantness increased when 

sound was added . Possibly, the pleasantness of the pictures 

cont rasted w i t h the low aud i to ry pleasantness o f the sounds, 

and thereby boosted the visual p leasantness rat ings in the 

s tudy (Anderson, 1973)- A l ternat ive ly , we might suggest t ha t 

the addi t ion of sound makes the p roduc t come al ive, wh ich 

makes the visual representat ion more in terest ing and in ­

creases its pleasantness. 

The f ind ing t ha t the presentat ion o f p roduc t sounds affects 

bo th overal l and visual p leasantness rat ings has impl ica t ions 

fo r p roduct deve lopment pract ice , because it indicates t ha t 

company decisions shou ld not be based on the evaluat ion o f 

par t ia l data. If par t ic ipants in consumer panels are prov ided 

w i t h l imi ted in fo rmat ion , the i r j u d g m e n t s w i l l on ly have l i m ­

i ted external val idi ty. As we see in t he present study, p rov id ­

ing addi t iona l sensory (aud i tory) in fo rmat ion has a s igni f icant 

impac t on bo th types of p leasantness j udgmen ts . 

Similar ly, sensory processes are l ikely t o af fect consumers ' 

buy ing processes (Lageat et a l . , 2 0 0 3 ; Spence & Gal lace, 

2 o n ) . Consumers o f ten purchase household appl iances in 

stores in the absence of sound . This is even more so for o n ­

l ine shopping exper iences. In many cases, people who buy 

p roduc ts are able to use only a single sensory moda l i t y ( i .e . , 

v is ion) to compare p roduc ts (see Fenko et a l . , 2009 ) . Thus, 

the i r pleasantness j udgmen ts are main ly based on p roduc t 

appearance, which may provide d i f fe rent in fo rmat ion than 

the audi tory p roduc t p roper t ies . Mul t i -sensory experiences 

only take place in home env i ronments af ter p roduc t purchase, 

and people's j udgmen ts of p roduc t p leasantness may need 

t o be adjusted accordingly. As a consequence, many buyers 

may be d isappointed w i t h the i r purchase, because even the 

proper t ies o f the relat ively p leasant sounds may lead to a de­

crease in overal l p roduc t eva lua t ion . Moreover, retai lers and 

producers may be conf ron ted w i th consumer compla in ts , as 

t he product may not live up to consumer expectat ions. 

The pleasantness rat ings in Figure 3 suggest t h a t the or ig i ­

nal p roduct sounds and the unp leasant versions we created 

were about equal ly unpleasant . This indicates t ha t the sound 

qua l i ty of the products cur ren t ly found in the market does not 

enable pleasant aud i to ry exper iences. The sounds we used 

be long to everyday p roduc ts t ha t people use fo r mundane 

tasks such as shaving, d ry ing hair, cook ing , wash ing , and so 

on . These unpleasant sounds may lead to momenta ry annoy­

ance (e .g . , p repar ing a cake w i th a loud mixer can d i s tu rb the 

user and o ther peop le ) , the desire to avoid using the p r o d ­

uct again (e.g. , an electr ic too thb rush p roduc ing loud and 

rough sounds does not invite the improvement o f persona l 

hygiene), or even heal th prob lems due to sensory fat igue 

(e.g. , being exposed to a loud hissing sound f rom an a i r -con­

d i t ioner may eventual ly lead to health issues). On the posi t ive 

s ide, our results suggest t ha t i f efforts are put into improv ing 

the sound qual i ty , bo th the visual and the overal l exper iences 

w i th p roduc ts are enhanced and , consequent ly, users w i l l be 

more pleased and w i l l i ng to in teract w i th the p roduc ts . 

Fur thermore, even though intr insic sound proper t ies fo r 

p roduc ts may general ly be evaluated as unp leasant , some 

cogni t ive associat ions may nonetheless be posit ive and i m ­

prove p roduc t purchase (Özcan, 2014). For instance, a roar­

ing mo to r sound may evoke associat ions w i t h being w i l d and 

un tamab le , and may make the user feel adventurous in the 

contex t of a mo to rb i ke r ide. For a user who likes to fee l ad ­

venturous , using th is p roduc t may give him more p leasure, in 

wh ich case th is sound may improve his p roduc t eva luat ion. 

Hence, making use o f expressive sound proper t ies may pro­

vide an add i t i ona l route for improvement in the p r o d u c t de­

sign (e .g . , Ludden & Schif ferstein, 2007) . 

We have shown tha t there is interplay between the sensory 

proper t ies of a p roduc t (audio-visual) w i th regard to the expe­

rience of p leasantness. However, our manipulat ions were re­

s t r ic ted to the aud i to ry p roduc t propert ies only and we have 

not man ipu la ted the cont r ibu t ion of visual p roduc t proper­

t ies. A fu ture s tudy could systemat ical ly invest igate how each 

sensory proper ty o f a product (e.g., visual and aud i tory) ind i ­

v idual ly con t r ibu tes to affective product exper iences. 

One o f the l im i ta t ions o f t he current s tudy is the par t i c i ­

pants ' lack of physical experience w i th the p roduc t proper­

t ies tes ted ( i .e . , aud i to ry and visual p roduc t p roper t ies ) . In 

o ther w o r d s , par t i c ipan ts ' j udgments on visual and overa l l 

p leasantness are based on the photos and recorded sounds 

of p roduc ts ins tead of the products proper ( i .e. , tang ib le or 

physical p roduc ts ) . A fu ture s tudy could invest igate whe the r 

the effects found w o u l d persist if par t ic ipants in te rac ted w i t h 

physical p roduc ts (prov ided tha t the physical p roduc ts can 

be mod i f ied in s i tu in order t o produce p leasant as we l l as 

unpleasant sounds) . Fur thermore, other p roduc t exper ienc­

es per ta in ing to basic affect ive responses could also be mea­

sured as a con t inua t ion of t he current study. For example , it 

cou ld be tes ted whe the r the product is perceived as pleas­

ing, s t imu la t i ng or power fu l in relat ion to the in te rvent ions 

caused by the sounds of the products , perhaps even w i t h dif­

ferent degrees o f p leasantness. 
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