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ABSTRACT THESIS: Research starts with retracing the steps that have brought Ergonomics 

and Human Factors to evolve beyond the usability. It addresses issues related to the 

emotional relationship that can be established between the user and the product, in the User-

Centered Design paradigm. Therefore, the Research reviews the literature of the Design 

Research for Emotional Design, collecting the main tools and methods through which the 

user's emotional experience is measured in relation to a design product. Emotional response 

is today also measured with tools and methods of Cognitive Neurosciences, therefore the 

Research try to get the designer closer to some of the relevant aspect of this emerging �ield of 

research, looking at the touching points between Neurosciences and Design. Recent case-

studies about Neuroaesthetics, Neuromarketing, and Neurodesign will be reviewed. With 

the Research Questions, it's stated that the purpose of this study is to explore if Cognitive 

Neurosciences can represent a shift in the approaches of Emotional Design; therefore, the 

Research investigates if the designers can interpret emotional responses analyzed by means 

of Cognitive Neurosciences’ tools. Finally, the study examines if it's possible to create a tool to 

support the design activity including data obtained from Cognitive Neurosciences. We 

participated in an interdisciplinary research group composed of neuroscientists, 

psychologists, communication experts and bioengineers to explore the Research Questions. 

With the desk-research and the on-�ield validation, we found Cognitive Neurosciences to 

have potentials to represent a shift in the approaches of Emotional Design. To facilitate the 

dialogue between these two disciplines we de�ined the tool and method named AlPha Matrix 

and Cards, with which designers can integrate their speci�ic knowledge and skills with new 

tools suggested by Cognitive Neurosciences, to understand even better the user's response.

ABSTRACT TESI: La Ricerca inizia ripercorrendo i passaggi che hanno portato Ergonomia e 

Human Factors ad evolversi oltre l'usabilità. Affronta le problematiche relative alla relazione 

emotiva che può essere stabilita tra l'utente e il prodotto, nel paradigma User-Centered 

Design. Pertanto la ricerca rivede la letteratura della Design Research sull'Emotional Design, 

raccogliendo i principali strumenti e metodi attraverso i quali l'esperienza emotiva 

dell'utente viene misurata in relazione ad un artefatto. La risposta emotiva è oggigiorno 

misurata anche con strumenti e metodi delle Neuroscienze Cognitive, per cui la Ricerca mira 

ad avvicinare il designer agli aspetti rilevanti di questo campo emergente di ricerca, 

guardando ai punti in comune tra Neuroscienze e Design. Si citeranno quindi i recenti casi 

studio su Neuroestetica, Neuromarketing e Neurodesign. Con le Domande di Ricerca si 

afferma che lo scopo di questo studio è di esplorare se le Neuroscienze Cognitive possano 

rappresentare un avanzamento negli approcci di Emotional Design; pertanto la Ricerca 

indaga se i designer possono interpretare le risposte emotive analizzate attraverso gli 

strumenti delle Neuroscienze Cognitive; in�ine, lo studio esamina se è possibile creare uno 

strumento per supportare l'attività di design che includa dati provenienti dalle Neuroscienze 

Cognitive. Pertanto abbiamo partecipato a un gruppo di ricerca interdisciplinare composto 

da neuroscienziati, psicologi, esperti di comunicazione e bioingegneri, per esplorare le 

Domande di Ricerca. Con la ricerca-desk e la convalida sul campo, abbiamo trovato che le 

Neuroscienze Cognitive hanno potenzialità di rappresentare un avanzamento negli approcci 

di Emotional Design. Per facilitare il dialogo tra queste due discipline abbiamo de�inito lo 

strumento e il metodo denominato AlPha Matrix e Cards; con quest’ultimi i designer possono 

integrare le personali conoscenze e capacità speci�iche con i nuovi strumenti proposti dalle 

Neuroscienze Cognitive, per comprendere sempre meglio la risposta dell'utente.
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Centered Design paradigm. Therefore, the Research reviews the literature of the Design 

Research for Emotional Design, collecting the main tools and methods through which the 

user's emotional experience is measured in relation to a design product. Emotional response 

is today also measured with tools and methods of Cognitive Neurosciences, therefore the 

Research try to get the designer closer to some of the relevant aspect of this emerging �ield of 

research, looking at the touching points between Neurosciences and Design. Recent case-
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the Research Questions, it's stated that the purpose of this study is to explore if Cognitive 
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Antonio Damasio

"What I've felt, What I've known, Never shined through in what I've shown"

James Het�ield, Lars Ulrich

“We are not thinking machines that feel, we are feeling machines that think” 
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Introduc�on

The user’s response has been the object of research since the early days of 

Ergonomics and Human Factors the more research evolved about the user’s 

behaviors, the more the scienti�ic community has tried to understand how the 

relationship between the user and the product is built. Nowadays the user’s 

response has also been studied from a psychological perspective, overpassing the 

initials concerns related only to the physical aspects of the user-product interaction. 

Simultaneously research mainly in Neurosciences have deeper analyzed the process 

of perception and the way the humans process information gained in the external 

environment. What emerged is that perception is not only a cognitive process, but it 

involves emotions and feelings. We understand the world surrounding us, also by 

means of emotions, that can give a faster response than the mind. Cartesio suggested 

a separation of body and mind, however recent �indings reveal that they are 

constantly linked to determine the best response in the shortest time to the external 

stimuli. Based on these new �indings, and thanks to new tools that allow researchers 

to investigate the user response in its complexity with portable tools, the process of 

perception in reference to any stimulus can be deeper observed. The user’s response 

has been observed mainly by means of tools of self-report, de�ined by psychologists. 

The new tools and methods of the emerging Cognitive Neurosciences are offering 

new potentials to measure the user’s response. Is it possible to apply the tools and 

methods of the Cognitive Neurosciences to the User-Centered Design paradigm to 

better understand the user’s response? Are there in the scienti�ic literature of the 

Design Research contributions that can help understand the potentials of these new 

tools? The Research study the User-Centered Design paradigm in relation to the 

emerging Cognitive Neurosciences.



Logical Framework

ABSTRACT

Listed are topics and macro-areas examined, de�ining the Research Problem, the 

Research Questions, the Research Objectives, Targets, showing the obtained Results 

and their related Phases and methods in which they were reached.

In Human-Centered Design approach (HCD), when considering all the constraints 

and concerns that bring to the de�inition of a new product, the designer considers 

not only shape and form, cost and ef�iciency, reliability and effectiveness, 

understandability and usability, but also the pleasure of appearance, the pride of 

ownership, and the joy of actual use. To investigate the user-product interaction in 

this broad spectrum,  the design research, speci�ically the Emotional Design, tries to 

investigate on the user’s affective response. The main principles and assumptions 

about emotions have been de�ined by cognitive psychology, on which related tools 

and methods have been developed. These tools and methods have some limits that 

nowadays could be surpassed with the new �indings of Cognitive Neurosciences.

The research has been developed in an interdisciplinary research group composed 

of researchers in the �ields of Neuroscience, Psychology, Biomedical Engineering, 

and Communication experts.

The research poses the following Research Questions: Q1. The purpose of this study 

is to explore if Cognitive Neurosciences can represent a shift in the approaches of 

Emotional Design. Q2. The research investigates if designers can interpret the 

emotional responses analyzed with the tools of Cognitive Neurosciences. Q3. The 

study examines if it's possible to create a tool to support the design activity which 

includes data deriving from Cognitive Neurosciences.



0.1

0.2 0.3

0.4

0.5

0.6

0.7

0

0.4 Research Objec�ves

0.5 Research Targets

0 LOGICAL FRAMEWORK

0.1 Topics and Macro-Areas

0.7 Phases and Methods

0.6 Results

0.2 Research Problem

0.2 Research Ques�ons



CHAPTER 1 Premises

ABSTRACT

In this chapter we retrace the steps that have brought Ergonomics and Human 

Factors to meet, in a concept of Ergonomics that has started on the usability 

principle and which has evolved beyond the usability. Including not only functional 

requirements in design was a fundamental step towards including emotional issues 

among design requirements. Research �ields that have met between hard sciences 

and social sciences have de�ined the concept of Pleasure in product use, trying to 

listen and observe the user also regarding emotional needs. Hence the de�inition of 

the Human-Centered Design (HCD) and the new challenges to which the designer is 

called, to make sure that the designed product leads to a user experience that is also 

positive and enjoyable, while the user accomplish the desired task.
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CHAPTER 2 Emo�ons and Percep�on

ABSTRACT

In this chapter, we will brie�ly review the literature about emotions from the 

cognitive perspective (see chapter Premises), selecting the �indings that have led to 

methodologies and tools created for designers and from designers. After an 

overview of the different theories of emotions, the types of emotions will be 

differentiated, focusing again on which, among the others, have represented the 

premises to tools and methods for the Emotional Design approach, discussed later 

on. The chapter covers the issues of levels of emotional response, synesthesia, and 

multisensory perception, with the goal to facilitate the reading of the next chapter 

about Emotional Design. Finally, this chapter addresses issues related to emotional 

relationship that can be established between the user and the product, which are the 

emotions that have been identi�ied as descriptive of the human-artifact relationship.
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CHAPTER 5 Cogni�ve Neurosciences

ABSTRACT

In the following chapter we frame Cognitive Neurosciences, with the aim to bring the 

designer closer to these disciplines and facilitate the reading of this research. To 

depict a more complete picture of the research �ields that may constitute a potential 

advancement for Emotional Design, we focus on the process of perception; it’s the 

fulcrum around which the main theories have developed and have inevitably also 

interested the scienti�ic community of Design. Gibson's ecological approach, for 

example, was crucial for the de�inition of Affordances, which for some time were 

also at the center of the debate in the Design Research, before Norman differentiated 

the Affordances for the Design practice and the ones for the Psychology. To speak 

about the process of perception requires at least the introduction of the concepts of 

Sensory-motor System and of how the Cerebral cortex is structured. As de�ined in 

the Research Objectives, speci�ically in RO.4, one of the objectives is to integrate, if 

possible and useful, Emotional Design and Cognitive Neuroscience: it is therefore 

necessary to provide the reader, that has background in Design but without 

background in disciplines related to Medicine, some information allowing the 

reading of the entire research. This is obviously not an attempt to retrace the history 

of Neuroscience nor to compare the scienti�ic literature of the discipline, for which 

we do not have the necessary knowledge, but it is an attempt to bring other 

designers closer to this emerging and potentially useful research area of Design. We 

will then focus on how this area of   research is measuring what Design calls User 

Experience, so we will mention neurophysiological indices that are being adopted 

and which we will �ind in the �inal experiments. For these chapters distant from the 

discipline of Design, and therefore from our speci�ic background, participation in 

the interdisciplinary research group has been crucial for the speed in retrieving 

information as well as for the quality of the information itself.
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CHAPTER 6 Cogni�ve Neurosciences and 
Design

ABSTRACT

In this chapter, we investigate the meeting points between the Neurosciences and 

Design. As described in the previous chapters, assessing the process of perception 

and emotions has not only been at the center of the scienti�ic debate in the discipline 

of Design, but also in other �ields of research such as Philosophy, Art and Marketing, 

to name a few. Since this debate has been recently addressed by Neurosciences, we 

consider useful to also encompass the �irst attempts to understand the perception 

and to measure emotions elicited by visual stimuli, even if they are not directly from 

the discipline of Design. In reality, Neurodesign is an extremely recent �ield of 

research that is still under development. For this reason below we also retrace the 

early days of Neuroaesthetics, Neuromarketing, to �inally describe the development 

of Neurodesign: an emerging branch of knowledge that is still an open debate about 

which potentials it has, what to expect from a neuroscienti�ic approach to the 

investigation of the user, and which limitations it poses.
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CHAPTER 7 Experimenta�on 1 in the Lab

In the opening chapters we described how the emotional factor is as important as 

the rational factor in a user-product interaction. On the emotional factor in the 

discipline of Design, there have been various theories and tools, as described in the 

chapter Emotional Design. Most of the theories originate from a Psychological 

approach to the evaluation of the emotional response. Today there are �indings from 

Neurosciences, coupled with technological developments, that are allowing the 

measurement of emotional response with new tools promising new potentials. So 

far Neurosciences have been applied to measure the user response in relation to a 

bidimensional work of art used as a stimulus, in relation to the vision of advertising, 

in the vision of tridimensional work of art, although less has been done for the 

discipline of Design. We then participated to a multidisciplinary research-group. 

The group is still conducting measurements on the emotional response of users, by 

adopting stimuli that range from two-dimensional objects to manipulable objects. 

In some speci�ic cases, we can consider a manipulable object as a product of Design. 

The methods to measure the neurophysiological responses, and the indexes 

adopted to transformed these data into quanti�iable values, have been described in 

chapter 5. We also participated in the experimentations to compare, not only from a 

theoretical perspective but also from an on-the-�ield experimentation, how 

Neuroscience can measure the user-product interaction, in line with the Research 

Questions. With the goal to compare the protocol used by the research group to the 

�indings coming from the Design research, we also observed the experimentation of 

measuring the user-product interactions. It's the �irst step to explore the Research 

Questions Q1 and Q2, in which respectively we asked if Cognitive Neurosciences can 

represent a shift in the approaches of Emotional Design, and if the designer can 

interpret the emotional response data obtained with the tools and methods of 

Cognitive Neurosciences.

ABSTRACT
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CHAPTER 8 A Matrix for Neuroscience and 
Design

In the previous chapter we identi�ied, by participating in a multidisciplinary 

research group composed of researchers in the �ields of Neuroscience, Psychology, 

Biomedical Engineering and Communication Experts, a certain integration of 

Cognitive Neurosciences’ toolswith the research of Emotional Design. After 

identifying the potentials, in this chapter we analyze how we can achieve this 

integration between Neuroscience and Design. We then investigated whether it is 

possible to use the same results and the same tools to support the designer's activity, 

combining the results in the �ield of Emotional Design research with the research of 

Cognitive Neuroscience. In response to this question, we have created tools and 

methods named, respectively, Cards and AlPha matrix. It is the second step to 

explore the research questions, in particular the Q3 in which we asked if it is possible 

to create a tool to support the design activity, which includes data obtained from 

Cognitive Neurosciences. The application of this tool is subsequently described in 

chapter 9.

ABSTRACT
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CHAPTER 9 Experimenta�on 2 for Design

ABSTRACT

Based on the observation of tools and methods recently adopted by a 

multidisciplinary research group, focused on the measurement of the user's 

response to a three-dimensional stimulus that can be manipulated, we noted the 

potential of overlapping between Cognitive Neuroscience and Emotional Design, as 

highlighted in chapter 7. On the basis of these potentials, we have investigated, in 

chapter 8, how the scienti�ic evidences of the two disciplines can validate this 

integration, de�ining the AlPha matrix and the operative tool Cards, to support the 

designer's activity. This tool, de�ined in chapter 8, integrates the evidence resulting 

from a neurophysiological measurement of the user’s response with the practice of 

Design. In this chapter we apply that tool to the measurements of the 

experimentation 1 that was described in chapter 7. With this chapter, and with the 

application of the AlPha matrix and the Cards, we verify the operational potential of 

the instrument we created.
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Lévy, P. (2013). Beyond Kansei engineering: The emancipation of Kansei design. 
International	Journal	of	Design, 7(2), 83–94.

Nagamachi, M. (1995). Kansei Engineering : A new ergonomic consumer-oriented 
technology for product development. International	Journal	of	Industrial	Ergonomic, 
15, 3–11.

Typicality and novelty as joint predictors of aesthetic preference in industrial design. 
British	Journal	of	Psychology, 94(1), 111–124. 
https://doi.org/10.1348/000712603762842147

Hsu, S. H., Chuang, M. C., & Chang, C. C. (2000). A semantic differential study of designers' 
and users' product form perception. International	Journal	of	Industrial	Ergonomics. 
https://doi.org/10.1016/S0169-8141(99)00026-8

Nagamachi, M. (2008). Perspectives and the new trend of Kansei /affective engineering. 
The	TQM	Journal, 20(4), 290–298. https://doi.org/10.1108/17542730810881285

Nagamachi, M. (2010). Kansei/Affective	Engineering. CRC Press.
Nagamachi, M., & Anitawati, L. (2011). Innovations	of	Kansei	Engineering. CRC Press.

Kamil, M. J. M., & Abidin, S. Z. (2013). Unconscious Human Behavior at Visceral Level of 
Emotional Design. Procedia	-	Social	and	Behavioral	Sciences, 105, 149–161. 
https://doi.org/10.1016/J.SBSPRO.2013.11.016

Munari, B. (1981). Da	cosa	nasce	cosa:	appunti	per	una	metodologia	progettuale. Laterza.

Norman, D. A. (2002). Emotion and Design: attractive things work better. Interactions, 9(4), 
36–42. https://doi.org/10.1145/543434.543435

Norman, D. A. (1999). Affordance, conventions, and design. Interactions, 6(3), 38–43. 
https://doi.org/10.1145/301153.301168



p. 323
references by subject area

Shimizu, Y., Sadoyama, T., Kamijo, M., Hosoya, S., Hashimoto, M., Otani, T., … Inui, S. (2004). 
On demand production system of apparel on the basis of Kansei engineering. 
International	Journal	of	Clothing	Science	and	Technology, 16(1/2), 32–42. 
https://doi.org/10.1108/09556220410520333

Overbeeke, K. C. J., & Wensveen, S. S. A. G. (2003). From perception to experience, from 
affordances to irresistibles. In Proceedings	of	the	2003	international	conference	on	
Designing	pleasurable	products	and	interfaces		-	DPPI	'03 (p. 92). 
https://doi.org/10.1145/782896.782919

Books. https://doi.org/10.1111/j.1537-4726.2004.133_10.x

Sener, B., & Wormald, P. (2008). User evaluation of HCI concepts for de�ining product form. 
Design	Studies, 29(1), 12–29. https://doi.org/10.1016/j.destud.2007.06.003

Norman, D. A. (2015). Designing Emotions: Pieter Desmet. THE	DESIGN	JOURNAL, 6(2), 
60–62.

Zhang, J., Lei, S., Harada, A., & Yamanaka, T. (2006). Driver's comfortableness and vehicle's 
characteristics in linear movement. KANSEI	Engineering	International, 6(2), 51–60. 
https://doi.org/10.5057/kei.6.2_51

Bemis Company, I. (2015). Going	the	extra	aisle.

Grand View Research, I. (n.d.). Spout	Pouch	Market	Analysis	By	Product	Type	(Beverages,	
Syrups,	Cleaning	Solution,	Oils,	Baby	Food),	By	Material	Used	(Plastic,	Aluminum	Foil,	
Kraft	Paper,	The	Combination	Of	The	Materials),	End	Use	Application	(Food	And	
Beverages,	Automotive),	2014	To	2025.

Marketing	and	Market	researches

Tomico, O., Mizutani, N., Lévy, P., Takahiro, Y., Cho, Y., & Yamanaka, T. (2008). Kansei 
physiological measurements and constructivist psychological explorations for 
approaching user subjective experience during and after product usage. In 
Proceedings	of	the	10th	International	Design	Conference	2008 (pp. 529–536). 
Dubrovnik, Croatia: University of Zagreb.

Bernstein, D. (1984). Company	image	and	reality :	a	critique	of	corporate	communications. 
Eastbourne East Sussex: Holt, Rinehart and Winston.

Hammond, J. (2011). Branding	your	business:	Promote	your	business,	attract	customers,	

Norman, D. A. (2013). The	design	of	everyday	things. New York, NY, USA: Basic Books (AZ).
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