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Abstract 
The present work presents the methodology and results of a multisensory activity carried out with 
undergraduate students in design. Based on the semiotic theories of Lúcia Santaella and Julio Plaza 
and with the title of Multisensory Workshop, the activity had as objective to awaken in the participants 
the awareness for the integrated use of the five senses in the design projects. In addition, the activity 
promoted discussions of questions about the sensory perception present in the participants' daily life, 
having obtained positive results such as retention of the attention of the participants and engagement. 
Therefore, we aim, through this article, to disseminate the proposal of a multisensory approach, 
whether in academic activities or in professional practice. 
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1 INTRODUCTION  
The present work presents the methodology and results of a multisensory activity carried out with 
undergraduate students in design. Based on the semiotic theories of Lúcia Santaella and Julio Plaza, 
the activity had as objective to awaken in the participants the awareness for the integrated use of the 
five senses in the design projects. In addition, the activity promoted discussions of questions about the 
sensory perception present in the participants' daily life, having obtained positive results such as 
retention of the attention of the participants and engagement. Therefore, we aim, through this article, 
to disseminate the proposal of a multisensory approach, whether in academic activities or in 
professional practice. 

The senses, according to Santaella [1], "are devices for interaction with the external world whose 
function is to receive information necessary for survival." This interaction in turn does not occur in 
isolation through each of the senses. Julio Plaza will say that they are not "departmentalized senses, 
but synaesthesia as interrelation of all the senses" [2]. The author argues “the interrelationship of the 
senses that guarantees us the understanding of reality”. He says, "Thought itself is intersemiotic and 
this quality is concretized in languages and their hybridization" [2]. Based on this premise, we bring the 
proposal of an activity that stimulates the reflection of the sensorial perception and its influence in the 
more ordinary daily routine to activities specialized in communication, such as the design. 

With regard to synesthetic proposition, it is important to highlight that synaesthesia is both a term used 
in medicine and a clinical picture (in which patients are called synesthetic), as in rhetoric as a figure of 
speech. Both cases deal with the integration of the senses. However, the search for the relationship 
with what we propose here does not to concerns to what researchers call as true synaesthesia, but a 
sort of phenomenon that is "basically an associative process, a way of thinking analogically, and 
therefore not a special ability, but potentially available to everyone" [3]. 

In teaching design, we tend to prioritize the visual language, and elements such as colour, texture, 
image and the shape of objects. This is how Deyan Sudjic defines design in his work The Language of 
Things [4]. However, based on the semiotic discourse previously presented, we know that visual 
perception is linked to stimuli of diverse natures, such as hearing, gustatory and olfactory. Therefore, 
we propose that the teaching of design must has a multisensory approach. The study of this approach 
guided a doctoral research carried out between the years of 2013 and 2017 at the University of São 
Paulo. As part of the this research we elaborated a Multisensory Workshop with the purpose of 
awakening in the students of design the existing relations between the senses and its effects in a 
product or brand perception. 
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Entitled "Multisensory Workshop - Perception and Expression", we held the activity on March 17, 2014 
with students of the last year of the design graduation of the Faculty of Architecture and Urbanism of 
the University of São Paulo, at the discipline 'Processes of Creation and Visual Design', taught by 
teachers Clice Sanjar Mazzilli and Carlos Roberto Zibel Costa. We carried it out in partnership with the 
Doctor Professor Elizabeth Romani, then PhD candidate in design. The activity lasted three hours and 
thirty minutes. The activity brought as a contribution a reflection about projecting objects into an 
increasingly complex world in which the experience through the senses has gained more and more 
notoriety. We argue that to the extent that projects considerate the correlation among the senses, the 
more significant the interaction between user and product.  

2 METHODOLOGY 
We structured the workshop in five stages. Stage 1 consisted of the presentation of the organizers 
and the participants, as well as the presentation of the workshop structure. Stage 2 consisted of a 
brief introduction on the multisensory theme. We used the main concepts of neuroscience [5] and 
semiotics [1] [2] in order to clarify basic concepts of sensation, perception and meaning. In stage 3, 
we present to participants some situations in which we could interact among different stimuli. To 
discuss how forth the senses influence our perception. We presented the content in an interactive 
way and invited the students to interact in some experimental activities involving the senses of sight, 
olfaction, hearing, tasting and touch. We brought to these paper four examples, detailed next. In 
stage 4, the students enjoyed a practical and individual activity in which from the perception of an 
olfactory stimulus they should express a visual response. The results of the experiment were 
discussed in-group in stage 5. In this last stage, the entire group discussed the experience of the 
whole workshop.  

2.1 Interaction among different stimuli: activities of stage 3 
In order to discuss the multisensory and synesthetic approach we use an active methodology at the 
workshop. Students experienced themselves situations in which more than one sense was 
stimulated. At stage 3, it was originally applied eight activities to the students. Nevertheless, we 
selected the three most representative to exemplify and to discuss synaesthesia approach. 

2.1.1 Example 1: The relation between sight and olfaction 
A second hypothesis is that colours can influence in how we percept the smells [6]. In order to verify 
how it could work with design students, we elaborated an activity inspired by experiments conducted 
by researchers from the Department of Experimental Psychology, University of Oxford, England [7]. 
Those researchers investigated the relationship between colours and odours by mixing two colours 
and two odours in four combinations (two considered as compatible and two considered as 
incompatible). They were, peppermint smell and green colour (compatible); peppermint scent and 
pink colour (incompatible); strawberry smell and colour (compatible); and smell of strawberry and 
green colour (incompatible). The researchers asked the participants to name the scent they were 
experiencing. They identified that the response to scents whose colour was compatible were faster 
than the response when colour was incompatible.  

Following the cited authors, we selected for the workshop the two incompatible combinations. We 
used two identical perfume bottles (transparent and with a white lid), two scents (peppermint and 
strawberry) two colour pigments (green and red). Instead of pink, we used red, which also refers to 
strawberry fruit. Bottle number 1 contained a strawberry scent coloured with green pigment. Bottle 
number 2 had a peppermint scent coloured with red pigment. The students received a questionnaire 
and answered the first question just by looking at the packaging. After experiencing the fragrances, 
the students answered the other questions. 
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Age: ______________________________ 
Gender: (  ) Male (  ) Female 
 
Do you have any visual or olfactory impairment?  
( ) No ( ) Do not know. ( ) Yes. What? ____________ 
 
1. Just by looking at the colour of the product, what 
fragrance would you say such a product has? 
1.1. GREEN:  _____________  
1.2. RED: ________________ 
 
2. After smelling, what fragrance would you say it is? 
2.1. GREEN:  _____________  
2.2. RED: ________________ 
 
3. Does the RED colour fragrance remind you of a brand 
or bring you some remembrance? 
______________________________________________ 

4. Does the GREEN colour fragrance remind you of a 
brand or bring you some remembrance? 
______________________________________________ 

 
Figure 1. Image of bottles presented and a sample of the questionnaire applied. 

2.1.2 Example 2: The relation between sight and hearing 
We elaborated this activity based on the hypothesis that certain sounds may influence the perception 
of certain shapes, such as experiments on the sounds of the words Bouba and Kiki [8] [9]. Concerning 
the double words Bouba and Kiki, "because of the sharp inflection of the visual shape, subjects tend to 
map the name Kiki onto the figure [see figure 2] on the left, while the rounded contours of the figure on 
the right make it more like the rounded auditory inflection of bouba [8]. 

   
Figure 2. Shapes associated with Kiki and Bouba [8].  

In order to apply this hypothesis onto a practical activity, we selected for the workshop some perfume 
packaging. We also suggest the use of logo brands or images of products for performing this activity. 
At the workshop, students received a questionnaire related to each of the four-perfume packaging 
presented with questions related to the Bouba and Kiki sounds. We projected the four packaging 
images to the participants (as figure 3) using Data show. Perfume packaging chosen were (1) 1200°C 
of L'Bel brand; (2) 5:40 pm in Madagascar of the brand Kenzo; (3) Angel Liqueur de Parfum of the 
brand Thierry Mugler; and (4) Acqua 330 of the brand Emilio Pucci. We took the images from the 
Osmoz website [10]. By using Adobe® Photoshop software, we manipulated the images for colour and 
text removal (originals in figure 4). A questionnaire was given to each of the participants so that each 
one chose the word that most suited each of the packaging (figure 5). 
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Figure 3. Packaging presented to participants. 

 
Figure 4. Original packaging without edition for colour removal and text.  

 
Age: ________.    Gender: (  ) Male (  ) Female 
 
Which of the two names would you say would suit most each package? 
Check only one option. 

 

Packaging 1 
( ) Bouba ( ) Kiki 

 

Packaging 2 
( ) Bouba ( ) Kiki 

 

 
Packaging 3 
( ) Bouba ( ) Kiki 

 
Packaging 4 
( ) Bouba ( ) Kiki 

Would you like to comment? __________________________________________ 
 

Figure 5. Questionnaire of example 2: The relation between sight and hearing.  

2.1.3 Example 3: The relation between sight and tasting  
Based on the same hypothesis that a colour can anticipate the perception of an odour, we argue that 
colours can influence in the perception of a flavour. With the purpose of stimulate this debate; we 
create an activity in which we modified the natural coloration of a beverage. We used a bottle of 
cashew-flavoured juice from the Maguary brand. We diluted the juice with water and it resulted in 
1,000 ml of juice, which was divided into two transparent and identical bottles of 500ml. The original 
colour (light yellow) was pigmented with two different colours, violet (bottle 1) and orange (bottle 2). 
The aim was investigate if these two colours would induce participants to associate the juice with 
grape and orange flavours.  

 
Age: ________.  Gender :(  ) Male (  ) Female 
 
Do you have any visual or gustatory impairment?  
(  ) No. (  ) Do not know. (  ) Yes. What? ____________ 

 
1. Just looking at the colour of the product, what TASTE would you say such product has? 
Violet beverage: __________________   Orange beverage: _______________________ 

 
2. After TASTING, what Flavour would you say it is? 
Violet beverage: __________________   Orange beverage: _______________________ 

 
Would you like to comment? ________________________________________________ 

 
Figure 6. Questionnaire of example 3: The relation between sight and tasting. 

•  
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2.2 Perception and expression: the relation between sight and olfaction 
After have performed the activities (stage 3), the workshop continued with an individual practical 
activity, in which the students were stimulated to reflect on the crossing of the senses. We presented 
an olfactory stimulus (a scent) to the students and we asked them for a visual response. They did it 
without knowing the name and details about the fragrance. We applied the perfume on Canson® strips 
of paper and distributed to each participant. The perfume in question was the Cédrat from the 
company Roger Gallet [11]. It belong to citrus olfactory family. The activity lasted sixty minutes. During 
this period, the students could have access to the olfactory stimulus in order to carry out their 
creations. Students were free to choose the technique and materials, as well as to give a figurative or 
abstract visual response.  

 

Description 
WITH CEDRAT EAU FRAICHE, SUCCUMB TO THE DELIGHTS OF AN 
ITALIAN GARDEN, AT THE HEART OF THE VALLEYS OF 
MOUNTAINOUS CALABRIA, AND PLUNGE INTO A SPARKLING 
HARMONY OF VIVACIOUS SCENTS, BOTH APPEALING TO THE 
TASTE BUDS AND INTOXICATING. 

It is here, between sky and sea, that cedar exudes its incomparable 
perfume...nectar of esssence of citrus trees sprinkling with their freshness 
the delicate alchemy of the woods. In the sunlight, a nectar of citrus fruit 
essence and fresh waters (cedrat, grapefruit, mint and water fruit), then at 
the heart of this garden come the refined notes of lovely aromatic plants 
(cardamon and basil, spiced with an ozone blend) and finally at the earth's 
crust a delicate alchemy of woody blends (cedar, vetiver, musk and white 
amber). 

Figure 7. Cédrat Perfume and its description and olfactory notes. 

3 RESULTS 
A group of fifteen students (10 women and 5 men) between the ages of 22 and 28 performed the 
activities. These results come from an analysis of answered questionnaires and by photographs taken 
during the final activity. In all the activities, the participants claimed not to have or to be unaware of the 
fact of having colour blindness and olfactory and gustatory deficiencies. Some participants, when 
questioned about visual impairment, reported having myopia, hyperopia and astigmatism. However, 
such data were not considered because it does not affect colour perception. 

3.1 Interaction among different stimuli: activities of stage 3 

3.1.1 Example 1: The relation between sight and olfaction 
The following table presents the answers to the four questions presented to participants. Participating 
students are identified with numbers from 1 to 15 associated with each of them at random. 
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Table 1. Results of questionnaire. 

 FRAGRANCE 
IMAGINATED BY 
APPEARANCE 

PERCEIVED FRAGRANCE REMINDER REACHED BY 
FRAGRANCE 

Question 1 Question 2 Question 3 Question 4 

GREEN 
liquid RED liquid GREEN liquid RED liquid GREEN liquid RED liquid 

1 Mint Strawberry, 
Tutti-frutti Strawberry Mint Toothpaste Mentos® 

2 Green Apple Strawberry Strawberry, 
Tandy® 

Toothpaste, 
Mentos®, Syrup, 
Mint 

Toothpaste for 
Children 
(Strawberry 
Flavor Tandy®) 

Mint Toothpaste or 
Mentos® Candy 

3 Bitter Sweet Grape Mint Children's 
Lipstick Bubble Gum 

4 Mint Cinnamon, 
Strawberry -- Mint Tandy® 

(Toothpaste) 
Mint Candy: 
Garoto® 

5 Mint Strawberry Strawberry Mint 
Tandy® 
Strawberry 
(Flavour) 

Candy Garoto®, 
Trident® 

6 Menthol, 
Lemon Cinnamon, 

Guarana Tandy® Mint Tandy® Mint Bubble Gum 

7 Menthol Woody Menthol Tutti-frutti, 
Sweet Buballo Menthol Products 

 

8 Mint Strawberry Strawberry, 
Tutti-frutti Mint 

Candy (7bello®), 
Toothpaste(Tand
y®) 

Toothpaste 
(Colgate®), Mint 
Candy (Garoto®) 

9 Citric Red Fruits Strawberry Mint 
Smell Of 
Toothpaste, 
Chewing Gum, 
Halls®, Cleaning 

Bronchitis Syrup, 
Generic Strawberry 
Candy, Childhood 

10 Citric Flowers Strawberry 
Candy Mint 7bello® Candy Mentos® 

11 Mint, Apple Rose, Flowers, 
Strawberry 

Watermelon, 
Strawberry 

Mint, Bubble 
Gum 

Golosina® 
Watermelon 
Flavour, Candies 

Toothpaste, Mint 
Candy, Trident® 

12 Lavender Vanilla Strawberry Mint, Chlorophyll Red Bubble Gum Mint Bubble Gum 

13 Mint, Lemon, 
Pine 

Strawberry, 
Red Fruits 

Tutti-frutti, 
Sweet 

Eucalyptus, 
Camphor, Mint 

7Bello® candy 
(slightly), 
Amoxicillin 

Cleaning, Vicky® (to 
unclog your nose) 

14 Herbs Tea Red Fruits Tutti-frutti 
Bubble Gum Mint Bubble Gum Toothpaste 

15 Sylvan Floral Strawberry Mint 
Strawberry 
Candy with 
Strawberry-shape 
packaging 

Ping-pong® Bubble 
Gum (Old, tablet 
shape) 

From the collected data, it was possible to observe that the colour indeed influences the perception of 
the fragrance. The fragrances had purposely the colours exchanged and the objective was to identify if 
the red colour would be associated to the strawberry and the green one to the mint. Although not all 
participants mentioned mint to the green liquid, and strawberry to the red liquid, the answers have 
somehow any relationship with the colour.  

Before smelling, 8 of 15 participants mentioned the flavour of mint (or menthol) to the green liquid; the 
other indications of flavours to the green liquid are somehow related to the green colour: due to the 
colour of the ingredient (green apple, lemon, apple), or due to the use of this colour in hygiene and 
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cleaning products (lavender, pine, sylvan) or in food (citric, herbal tea, bitter). As for the red liquid, 7 of 
15 participants mentioned the flavour of strawberry to the red liquid; the other mentions also establish 
relation with the colour: either by direct relation with the colour of the ingredient (cinnamon, guarana, 
flowers, red fruits), or by its use in food products (tutti-frutti), or in perfumery (sweet, woody). 
Regarding to the mention of vanilla, as being related to red liquid, apparently does not make much 
sense. It is not a colour commonly associated with products with this ingredient, nor even the colour of 
the vanilla itself, since the fragrance is extracted from a fava of brown colour. However, because it is a 
personal opinion, factors such as culture and personal experience (which have not been evaluated 
here) may have influenced the participant's response. 

After smelling, the majority of responses indicated the correct ingredient. However, 3 of 15 participants 
(no. 3, no. 7, no. 9) demonstrated confusion when indicate one sort of scent for the liquid green or red 
and then, when asked about what it reminds they indicated a brand or product inversely.   

3.1.2 Example 2: The relation between sight and hearing 
In this activity, the participants were expected to associate the rounded format tags (1 and 4) with the 
word Bouba and the more pointed tags (2 and 3) to the word Kiki. 

Table 2. Results of questionnaire. 

 
Question 1 Question 2 

Which name combines more with each packaging? 
Would you like to comment? 

Packaging 1 Packaging 2 Packaging 3 Packaging 4 
1 Bouba Kiki Kiki Bouba   
2 Bouba Kiki Kiki Bouba   
3 Bouba Kiki Kiki Bouba   
4 Bouba Kiki Kiki Bouba   
5 Bouba Kiki Kiki Bouba   

6 Bouba Kiki Kiki Bouba 
It is very difficult to disassociate the 
shape from the fonts that shape the 
word. Eg: kiki's k appears twice and 
indicates sharp points. 

7 Bouba Kiki Kiki Bouba 
Packing 2 and 4 have elements of 
both. The curves of n ° 2 are Bouba 
and the tips are Kiki. 

8 Bouba Kiki Kiki Bouba   

9 Bouba Kiki Kiki Bouba 
The visual association of the shape of 
the letters contributes much to 
compare with the shape of the 
packaging. 

10 Bouba Kiki Kiki Bouba   
11 Bouba Bouba Kiki Kiki   

12 Bouba Kiki Kiki Bouba 

Bouba refers, sonorously, to something 
soft, round ... 
Kiki, in turn, refers to something sharp, 
stiffer ... 

13 Bouba Bouba Kiki Bouba 
Pack 2 combines with both names, I 
change my mind but I prefer Bouba 
instead. 

 14 Bouba Kiki Kiki Bouba   
 15 Bouba Kiki Kiki Bouba   

The answers confirm our hypothesis. Packaging 1 (rounded) was 100% associated with the word 
Bouba. Packaging 2 (pointed) was majority associated with the word Kiki (13 responses), with only 
two mentions to the word Bouba. Packaging 3 (pointed) was 100% associated with the word Kiki. 
Finally, packaging 4 (rounded) was majority associated with the word Bouba (14 of 15 mentions). It is 
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interesting to highlight the comments made by the participants, although only five of the 15 of them 
made this contribution. We did not mention the terms rounded and pointed. Still, participants 6, 7 and 
12 mention these attributes to justify their responses. Another aspect that was not addressed, was a 
typography used to write the words Bouba and Kiki. The research in which this activity was based on, 
discuss the relation between phonetic and the shape of consonants [8]. 

3.1.3 Example 3: The relation between sight and tasting 
The following table contains the results of the vision and taste activity questions. In the activity the 
same cashew juice was presented twice with its original colour (yellowish) changed to the purple and 
orange colours. The hypothesis was that participants would report, in question 1, grape and orange 
flavours for the purple and orange colours respectively. It was believed that even after trial of the juice 
the participants would be in doubt and would be influenced by the colour of the drink. Because they 
were two different colours, it was also believed that participants would be induced to perceive two 
different flavours. 

Table 3. Results of questionnaire. 

 

Question 1  Question 2 Question 3 

FLAVOR IMAGINATED BY 
APPEARANCE PERCEIVED FLAVOR 

Would you like to 
comment? Drink at violet 

color 
Drink at orange 

color 
Drink at violet 

color 
Drink at orange 

color 

1 Grape Tangerine Cashew juice Do not know, tastes 
like cashew 

 

2 Grape Orange Cashew Cashew  
3 Grape juice Fanta® Cashew Cashew  
4 Grape Tangerine Cashew Cashew From Maguary®  brand 
5 Grape Tangerine Cashew Cashew  
6 Grape Orange Cashew Cashew  

7 Grape Orange Green Apple, 
difficult to know 

Green Apple, 
difficult to know 

 

8 Grape Papaya, Orange Grape, low quality 
juice* 

The same of 
product 1 

 

9 Grape Orange Cashew 
Cashew or does 
not exist with/or 

tangerine 

 

10 Grape Orange, Mango Pineapple Pineapple Similar flavours, not the 
same, both very acidic 

11 Grape Orange, Tangerine Cashew Cashew?  

12 Grape Orange Cashew (after had 
think a lot) A different cashew  

13 Grape Tangerine Cashew Watermelon  

14 Grape Passion fruit Cashew Cashew 
I do not know if the 

flavours are the same or 
have a taste influence of 

the product 1 
15 Grape Tangerine Cashew Cashew  

Before experiencing the juice, all participants mentioned the grape flavour for the juice that was violet 
pigmented. For the juice in orange colour, the results varied between fruit flavours that have orange 
colour or product that commercially take that colour. Orange was the most informed flavour (8 times), 
followed by tangerine (7 times). The flavours of passion fruit, papaya and mango were reported once 
each. In addition, the name Fanta®, orange flavoured soda, was mentioned once. 

After tasting the juices, seven (7) participants correctly identified that the two samples were identical 
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and of cashew flavour. Four (4) participants mentioned the cashew for the two samples but were in 
doubt whether it would be correct or if the cashew of the samples would be the same. Two (2) 
participants reported a different flavour for each sample, the first one being that of cashew flavour. 
Three (3) participants did not identify the correct taste (green apple, grape and pineapple), however 
they identified that both were the same flavour. The results suggested that colour could influence the 
rapid identification of flavours, when used in coherence with flavour. In contrast, dissociated use of 
colour and taste may lead to be on a doubt or even worse, frustration. The data are small relative to 
the population of beverage consumers on the market. However, it points to the import of reflecting on 
such issues in the design of a packaging. 

3.2 Perception and expression, the relation between sight and olfaction: 
practical activity of stage 4 

This activity had a qualitative character. The objective was to identify if the participants would use 
colours similar to those used in the perfume packaging. It was not possible to document the 
explanations of each participant for the visual response each of them provided based on the perfume 
they experienced. Despite this, the photographic record allows us to observe that colours commonly 
used in citrus and refreshing perfumes (yellow, blue and green) were used by some participants. The 
delicacy (lightness) and calm mentioned in the description of the Cédrat perfume can also be 
observed in the participants' work through soft strokes and techniques such as watercolour and 
pointillism. The results obtained in this activity present as stimulus the investigation of the relations 
between senses and its application in the design. More detailed documentation would be essential for 
further reflection.   

    
 Figure 8. The use of watercolour technique. 

     
Figure 9. The use of the green, yellow and blue colors. 

     
Figure 10. The use of lines and dots. 
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Figure 11. The use of pointed shapes.  

4 CONCLUSIONS 
The idea of a multisensory workshop arose from a doctoral research [12] held at the University of São 
Paulo (USP), when we identified that in the area of experimental psychology there were research that 
correlated different stimuli. Although the multisensory term is appearing more and more frequently in 
design project discussions, especially when it comes to designing an experiment, there is not enough 
literature or even evidence that it has been applied in academic activities of Design. We have a 
growing number of scientific works that address synaesthesia but using this approach on the conduct 
of analyzes and experiments. What we intend with this workshop is to contribute to the teaching and 
application of the proposal in classroom practice. Beginning in 2015, some of the activities from this 
workshop at USP were elaborated and adapted to colours fundamentals classes at the SENAI 
CETIQT College (Rio de Janeiro), and in packaging design at SENAC College (Rio de Janeiro) and at 
the Federal University of Campina Grande (Paraíba).  

One of the activities that we have been stimulating is the production of a visual response to an 
olfactory stimulus (a perfume, for example), be it a packaging, an object, or a color palette. Students 
have been demonstrating much interest and curiosity, once the results somehow shows that does 
exist a similar perception among them even when they are "translating the smells" (a such subjective 
issue). We know that this is just one of the different didactic possibilities for a multisensory approach. 
We hope that this work can stimulate other teachers to apply or adapt this proposal in their academic 
practices. 
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