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GUEST EDITORIAL: DESIGN RESEARCH B Y UNDER 

40 RESEARCHERS  

Emilio Rossi  (1) (2)   
1 Emilio Rossi Design Consulting. Ortona, Italy, 

erossidesign@gmail.com  
2  Department of Architecture, University of Chieti - Pescara, 

Pescara, Italy  

 

Design Research has no age!  

As we know, doing effective resea rches in Design and Design -

related fields is strategic for our complex society; it can be surely 

defined as a collective, multidisciplinary and collaborative work of 

hundreds of people ranging from  ï approximately ï 25 years old 

up to 65, and in some cases  even more. Compared to past, 

researchers today can work together using a large number of 

tools and research - oriented infrastructures, they can compare 

their results and share insights very quickly for the enhancement 

of Design Culture. Designers and Desig n Researchers work both 

on theoretical aspects and on marked - oriented issues, even 

envisioning or anticipating next generations of solutions, 

applications, large - scale effects and, finally, future training 

curricula.  

As someone properly said, the only lim it of human capability to 

reach new frontiers is peopleôs imagination; we know indeed how 

imagination is important for Designé 

In principle, we can say that the novelty, and in some cases the 

originality, of the researches in Design fields are mainly  due t o 

two factors: from one hand there is the capability of experienced 

researchers to constantly refine their knowledge and ideas 
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through iterative processes; this in fact generates a solid 

structural research that, in many cases, is used by community of 

expe rts to update their work, including professional one. On the 

other hand, the novelty of some ideas, which  sometimes are really 

proactive compared their times, come up from young and less 

experienced researchers, which develop original and innovative 

framew orks and concepts to work with.  

The history of Design is full  of episodes where smart intuitions 

have generated radical innovations and new disciplines, changing 

the ways of thinking for generations. As a sort of naïve work ï at 

that age is really apprecia ted ï they sometimes can really 

contribute to draw some new lines for the societal innovation.  

When I received the invitation to edit this special issue of Design 

for All, published by the Design for All Institute of India, I was 

both honoured and concern ed. I obviously was honoured to 

contribute in the debate promoted by the Design for All Institute 

of India, which has a reputable editorial project internationally 

acclaimed, but at the same time I felt the moral oblige to honour 

all my young colleagues th at worldwide work on exceptional ideas 

proactive scenarios for future development of the Design 

Discipline.  

Therefore, this editorial Design Research by Under 40 

Researchersô is conceived as a homage to all young brave, 

ambitious, and sometimes wild design  researchers that have ï or 

have had ï the chance and the determination to focus their sights 

beyond the ordinary, exploring extraordinary concepts, visions, 

ideas using design - based and design - oriented approaches. As 

said, my work as Guest Editor for this  special issue is to exalt the 

young talent in the achievement of original results.  
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This issue collects four essays developed by young Italian 

researchers that have completed their Ph.D. in Design and in 

Design - related areas. All essays sustain the idea o f a human -

centric value of people in the (inter - )disciplinary innovation, as a 

confirmation that while the continuous technological improvement 

generates technology - pushed innovations, the meaning -driven 

ones linked to the social and human sphere s remain t he most 

important to be faced in the future times.  

This issue is also an indirect homage to all mentors, advisors and 

experts that have helped and encouraged the authors presented 

in the next pages to explore and develop very original ideas and 

personal co ncepts of the Discipline. With the whish that in the 

near future, next generations of designers would benefit from the 

insights produced by this new generation of free design thinkers.  

Emilio Rossi    
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DESIGN OF KNOWLEDGE SHARING - ORIENTED 

COMM UNICATIVE PROCESSES FOR EMERGING 

COUNTRIES   

Emilio Rossi (1) (2)  

1  Emilio Rossi Design Consulting. Ortona, Italy,     

erossidesign@gmail.com  
2  Department of Architecture, University of Chieti - Pescara, 
Pescara, Italy

  

Tacit knowledge can be defined as a pa rticular form of 

knowledge used by people to address, deal and manage 

practical issues involving the immediate use of 

experience, abilities and manual skills. It is a kind of 

knowledge acquired and refined through the iterative 

practice of ñdoingò and over the time, it becomes a 

continuous learning process depending to the context in 

which we operate and it is tied to people that maintain it. 

However, the process of óknow-how sharingô offers the 

possibility to give a real social and economic 

emancipation to  practical experience and to tacit 

knowledge embedded in people. This possibility could 

allow the start of a collective and participative 

development of competences, abilities and skills usually 

belonging to a stakeholderôs personal realm. In order to 

have  good know - how sharing, it is necessary to have 

appropriately designed tools, which are able to codify, 

support and amplify this process. Among most advanced 

products available, communicative tools and collaborative 

networks are recognized as those mostly able to 

guarantee information management and an amplification 
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of communicative data. The paper describes how 

communication tools and collaborative networks can be 

used to share this particular kind of unspoken knowledge 

at interpersonal level. Starting fro m the analysis of the 

communicative process related to tacit knowledge, the 

study proposes a new process for sharing tacit 

information and introduces some strategic and 

communicative solutions, as well as some design 

scenarios related to knowledge sharing in emerging 

countries and developing economies.  

Keywords : Tacit Knowledge Sharing Å Communicative 

Exchange Processes Å Communication Tools Å 

Collaborative Networks Å ICTs Å Design Solutions in 

Emerging Countries.  

Introduction  

Contemporary network society i s largely based on the use of 

ubiquitous ICTs, on networks and on the use of personal 

communication tools. During recent decades they have allowed 

people to share, in an easy and democratic way, their knowledge 

in the form of information, definitions and o perating procedures.  

Even though the most diffused forms of knowledge are ñexplicitò 

(i.e.: shareable facts, communicable notions, etc.), ñtacitò 

knowledge (i.e.: experiences, skills, etc.) is very important 

because it is strictly tied to the manual doing  and to the 

fulfillment of actions with practical purposes (Sennett, 2008). 

Tacit knowledge is intended as a particular type of procedural 

knowledge incorporated within people, and by its nature, it 

expresses undoubted communicative and representative 
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prob lems, both from the point of view of interpersonal 

communication and during the process of sharing with other 

people. This is due to the fact that people must explain their 

experience and what they know, through to use common and 

traditional mediums, such as speech or signs, that are not suitable 

to achieve this purpose (Ryle, 1949; Polanyi, 1966).  

For these reasons, it can be shared almost exclusively through 

emulative, repetitive and learning - by - doing processes. In 

emerging countries this seems so limited  due to; the distances 

among people, the linguistic differences, the impossibility for 

stakeholders to be physically close, and the lack of ad - hoc and 

well - designed procedures and tools able to share and convert tacit 

knowledge into explicit knowledge.  

Com munication tools and collaborative networks can help to 

support the sharing knowledge process through innovative and 

low environmental impact design solutions. The positive impacts 

that they already have in everyday life suggest that, if we could 

conceive operative knowledge sharing processes, applicable for 

example to the design of communicative solutions, the spread of 

well - codified tacit information can surely amplify and maximize 

the impact into all society.  

So, considering social, economic and industri al backgrounds, 

emerging countries have become a privileged ground for testing 

new sustainable communicative solutions to share tacit 

knowledge. The exchange of experience - based information could 

contribute to increasing human wealth (Manzini and Jegou, 20 03) 

in terms of security, work learning and in the improvement of 

manual experiences, that are recognised as pillars of the ñcontext-

basedò Sustainable Development. 
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Aims  

The paper shows early results of a theoretical and methodological 

study aiming to desc ribe how communication tools and 

collaborative networks can be used to share tacit knowledge at 

interpersonal level. In particular specific paper aims are:  

¶ Proposing an operative knowledge sharing process 

applicable in the design of communicative solution s.  

¶ Showing how to identify guidelines in designing 

communicative tools and collaborative networks for sharing 

tacit knowledge at interpersonal level.  

¶ Proposing new strategic scenarios and sustainable 

communicative design themes related to knowledge sharing  

problems in emerging countries  

Methodology  

The research was conducted following a logical path divided into 

three different phases listed as follow:  

¶ The first phase analyzes, from the communicative point of 

view, characteristics of knowledge and the commu nicative 

process related to tacit knowledge considering intrinsic 

problems and strengths.  

¶ The second phase proposes a simplified process for sharing 

tacit information and experience; it is created from the  

reinterpretation and the extension of one among mo st 

common and popular methods used in Knowledge Sharing 

and Knowledge Management literature.  

¶ The third phase demonstrates benefits and potentialities of 

the new sharing knowledge methodology, in the definition of 
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design guidelines to be applied to communic ative tools and 

collaborative networks.  

Characteristics of the Tacit Knowledgeôs Communicative 

Process  

In the sharing of tacit knowledge, one of the most important 

elements concerns the communication ï also known as 

representation ï at interpersonal level  (Nonaka and von Krogh, 

2009). So, good communication is really important because it 

enables to share with others, what we know and what someone 

has acquired over time through slow processes of personal 

experience - based synthesis and reflection.  

However, a s Michael Polanyi (1966) stated, interpersonal 

communication of tacit knowledge is also the main problem in the 

overall sharing process. Moreover, the problem concerns the 

necessity to communicate what, by its nature, cannot be 

communicated with common com munication apparatus such as 

speech, signs, or today, through digital social sharing techniques. 

This aspect, indeed limits the potential applications of tacit 

knowledge, because the diffusion of information is confined in a 

strictly local dimension.  

From a strictly communicative point of view, it is possible to 

identify some relevant critical elements characterizing good 

process of knowledge sharing. Among these, two are 

fundamental. A first element concerns the physical proximity 

between who owns knowledg e and those who want receive it. 

About this, one of the most common and spontaneous sharing 

ways consists in the direct emulation through a very close 

observation (Nonaka, 1994), and the subsequent replication with 

learning - by - doing attempts. A second elem ent concerns the 
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linguistic incompatibility between stakeholders involved in the 

knowledge sharing process. Indeed, possible forms of 

incompatibility limit peopleôs collaborative aptitude and their 

involvement in task fulfilment (Kauppila, Rajala and Jyräm ä, 

2011).  

A proper enabling tacit knowledge sharing process offers the 

possibility to give a real social and economic value to practical 

experiences and tacit knowledge embedded in people. This 

possibility could allow generation, through bottom -up processe s, 

a collective and participative development of competences, 

abilities and skills usually belonging to stakeholdersô personal 

realm, in the perspective of a Sustainable Development of 

context - based wealth conditions (Manzini, 2002; 2003).  

Defining a Commu nicative Exchange Process for Tacit 

Knowledge Sharing  

In economic sciences, since the 1990ôs, the matter of 

interpersonal tacit knowledge sharing has been a predominant 

research theme. In this field, the main contributions of the 

conversion processes from tacit knowledge into explicit ones have 

been gained from the works of Ikujiro Nonaka and Hirotaka 

Takeuchi (1995). In their research, authors have defined a new 

model ï the so - called SECI Model ï able to describe how tacit 

knowledge can be transformed into  explicit knowledge.  

SECI is the acronym of ñSocializationò, ñExternalizationò, 

ñCombinationò and ñInternalizationò. In detail, it is a model 

developed to describe how social dynamics, which are at the base 

of the creation of knowledge in organizations, a re articulated. The 

model is represented by a spiral diagram describing four stages of 

process flows of combination and conversion of knowledge. It 
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allows the description of how this flow can be converted from a 

tacit and incorporated knowledge form, into an explicit and shared 

one. As Figure 1 shows, we have: ñSocializationò (from tacit 

knowledge to tacit knowledge), ñExternalizationò (from tacit 

knowledge to explicit knowledge), ñCombinationò (from explicit 

knowledge to explicit knowledge) and finally, ñInternalizationò 

(from explicit knowledge to tacit knowledge). (Nonaka and 

Toyama, 2003)  

 

 

Figure 1: The SECI Model spiral diagram. (Takeuchi, 2006).  

 

Even though SECI Model clearly describes the way to convert tacit 

knowledge into explicit knowledge, it d oesnôt provide clear and 

detailed information about the specificity of each stage. In 

addition, this Model seems inapplicable to communication tools 

and collaborative networks ï due to the fact that it isnôt conceived 
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for them ï and so it seems essential t o try to create a new SECI -

based Model applicable to these new communicative paradigms.  

The definition of a new communicative exchange process for tacit 

knowledge sharing is built starting from the SECI Model. Some 

common Knowledge Sharing discipline techn iques such as: After 

Action Review, Mind  mapping, Experience Capitalization, 

Knowledge Fairs, etc. (Knowledge Sharing Toolkit, 2012), 

integrate its concepts and enable us also to track new 

hypothetical design solutions.  

Results obtained from this new comm unicative exchange process 

for tacit knowledge sharing are shown in Table 1, which contains 

the four SECIôs stages (left) and new twelve detailed principles 

(right) applicable to the design of communicative artifacts for 

converting tacit knowledge into exp licit knowledge.  

Table 1: The new twelve principles for sharing tacit knowledge.  

SECI Phases  New Principles for Sharing Tacit Knowledge  

SOCIALIZATION  

(Tacit - to - Tacit)  

¶ Designing databases for collecting and 

organizing tacit knowledge.  

¶ Creating the knowled ge background 

necessary to generate the whole model 

(providing available knowledge within 

database).  

¶ Representing and guiding existing tacit 

knowledge, its themes and aims using the 

most simple and comfortable communication 

methods.  

¶ Starting the sharing pr ocess of collected tacit 

knowledge using proper communicative tools 

(the choice depends on the task, from the 
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activity, from expected outputs, from 

audience capabilities)  

EXTERNALIZATION  

(Tacit - to - Explicit)  

5.  Using personal syntaxes or mind maps for 

concept ualizing and fixing tacit knowledge.  

6.  Thinking in a critical way about the quality of 

obtained results.  

7.  Explicit acquired knowledge for creating the 

right stakeholders involvement in the topic.  

8.  Developing and supporting over time the 

network of collaborati ons through effective 

feedbacks and stimuli  

COMBINATION  

(Explicit - to -

Explicit)  

9.  Allowing collaborative peer - to - peer 

folksonomies on formalized knowledge in 

order to verify the led process and prevents 

further errors.  

10.  Disseminating among stakeholders 

explic it knowledge until now acquired in 

order to affirm the grade of right information 

gained.  

11.  Promoting explicit knowledge for 

stimulating common discussions and allowing 

other personal acquisitions  

INTERNALIZATION  

(Explicit - to - Tacit)  

12.  Organizing present expli cit notions for 

starting the process of personal incorporation 

and replication (verify the lesson learned ï 

translating explicit knowledge into tacit 

knowledge)  

 

Detecting Communicative Tools and Collaborative Networksô 

Design Guidelines for Sharing Tacit  Knowledge  
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From the theoretical application of the new twelve principles for 

sharing tacit knowledge it is possible to identify, both for 

communicative tools and for collaborative networks, a set of 

design guidelines for designing communicative artefacts  able to 

facilitate sharing knowledge processes.  

Being a theoretical application, it is important to understand how 

the application of the twelve principles can support the design of 

new and evolved products for sharing tacit knowledge. For these 

reasons, f or both cases a brief methodological experimentation 

will be shown in order to demonstrate potentialities and 

improvement in design activities.  

In the design of communicative tools, such as personal devices, 

tablets or wearable displays, Dan Saffer (2006) suggests that an 

important aspect must be to take into account concerning the 

right design of input interface, because it mediates usersô 

communications. So, applying the third and the fifth principle of 

knowledge sharing in the design of communicative dig ital 

interfaces, we can detect interesting design guidelines reported in 

Figures 2 and 3  

 

Figure 2: Design guidelines for creating communicative digital interfaces for 

representing existing tacit knowledge  
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Figure 3: Design guidelines for creating commu nicative interfaces for allowing 

the use of personal syntaxes for conceptualizing tacit knowledge.  

On the other hand, in the design of collaborative networks it has 

been demonstrated (Meroni, 2007; Jégou and Manzini, 2008) that 

the creation of open service s aimed to generate self - aggregations 

of stakeholdersô competences and skills, is an aspect to be taken 

into account in the network generation. So, applying the ninth 

principle of knowledge sharing in the design of such open 

services, we can identify the d esign guidelines shown in Figure 4.  

 

 

Figure 4: Design guidelines for creating open collaborative services for 

validating formalized explicit knowledge.  
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Findings  

Interdisciplinary design findings obtained from the research have 

allowed us to define a new  communicative SECI - based exchange 

process for sharing tacit knowledge, at interpersonal level, among 

stakeholders. The research has gained two main findings.  

The new sharing principles clarify the strategic aims contained in 

the SECI Model and they are ab le to trace new practical ways 

(communicative tools solutions and collaborative network 

strategies) about how to share tacit knowledge.  

Early theoretical applications of the new communicative exchange 

process in the design of communicative artifacts have 

d emonstrated that is possible to ideate some design guidelines 

more oriented on the real problems of the communicative process.  

As the paper has shown, through the use of a proper sharing 

method, it is possible to reuse and spread tacit knowledge among 

sta keholders through the use of ubiquitous ICTs such as 

communicative tools and collaborative networks  

Discussion  

The main discussion proposed by the research concerns possible 

applicative opportunities, resulting from the application of new 

sustainable commu nicative solutions, for sharing tacit information 

in emerging countries and developing economies. In such 

countries (i.e.: ñBRICò, ñNext Elevenò or ñCIVETò) existing 

economic, social and technological backgrounds offer, probably 

for the first time, the rea l possibility of designing and testing new 

and evolved communicative solutions, in order to promote new 

ideas of human wealth. As argued by Ezio Manzini and François 

Jégou (2003), the exchange of experience - based information is a 
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relevant part of the so - called ñtransition process toward the 

sustainable societyò. A new way of living where local values, 

people involvement, the sharing of nearby services, and the 

diffusion of local knowledge and skills constitute the pillar of a 

new ñcontext-basedò idea of well- being, and then, a new 

ñcontext-basedò idea of Sustainable Development. 

Considering economic impacts, social benefits and technological 

improvements gained from market vitality, population growth, 

purchasing power, the rise of middle class and consumer 

connectivity (Florida, 2002), in the scenario of emerging 

economies the applications of the new communicative exchange 

process for tacit knowledge sharing with the paradigms of new 

communicative tools and collaborative networks suggest new 

design strategies  and opportunities of development, mainly in 

three relevant and strategic areas of society. The aims of the 

following three parts is to present the positive benefits that could 

be made by the adoption of this methodological combination in 

the everyday livi ng scenarios.  

The first area concerns the medical field. Even though in emerging 

countries personal care is on the rise, the gap between 

metropolitan areas and rural communities, intended in terms of 

physical distance, linguistic differences, lack of infra structures, 

etc., is still a weakness. In the field of safety and personal care, 

the exchange of basic practical information about how to prevent 

common diseases, such as AIDS, cholera, pneumonia or typhoid 

fever, is recognized as the key to prevent a larg e number of 

deaths and illnesses, mainly among young people, the elderly and 

children. The combined use of communicative tools, for example, 

for doctors or village chiefs, with a collaborative network for 

sharing information about illness cases, could reso lve an 

important problem in emerging countries, especially for rural 
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areas. Enabling people to act in first aid situations will generate 

positive effects. For example:  

¶ It could allow developing competences about common risk 

situations.  

¶ It could provide t he sharing of information about how to deal 

with specific risk situations and allow essential decisions to 

be taken.  

¶ It could allow the creation of debate platforms about the 

right and the best way to conduct prevention campaigns, in 

order to verify the ef fectiveness of care policies among rural, 

or marginal areas, and main towns.  

¶ It could provide an amount of data about illness diffusions.  

¶ It could generate a large and perceived sense of care: people 

feel safe and protected, they are able to self - monitor t heir 

own life and own health condition, they can share what they 

know or what they have had, people actively participate in 

the activity of diffused care.  

¶ It could stimulate in youth, the sense and the essence of 

medical practice careers through low - impact  distance self -

learning technologies.  

The second area sector concerns the food field. The term of 

ñemerging countriesò quite often is equivalent to demographic 

growth; so in growing areas, sharing experience - based knowledge 

about food cultivation and about  the importance of correct 

nutrition can contribute both to recovering food traditions in the 

perspective of sustainable growth and in reducing unequal food 

supply chains. Combining communicative tools and collaborative 

networks for sharing knowledge about  the production of simple 

products and their treatment, could resolve the prominent 

problem of food crisis, for example in overcrowded contexts or, on 
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the other hand, in poor ones. Moreover, enabling people to reuse 

practical knowledge about nutrition coul d lead to consciously self -

produced food products and create small and local sustainable 

markets. For example:  

¶ It could allow people to understand the value of proper 

nutrition, stimulating awareness of the medical importance 

of diversified and locally - bas ed food programs.  

¶ It could allow foreign food cultivations in order to revitalize 

disadvantaged contexts, such as those that still live in rural 

conditions.  

¶ It could allow the creation of multimodal markets, both 

virtual and real, for the production, selli ng, buying and 

consumption of food.  

¶ It could allow for the learning and understanding of the best 

ways to start local low - footprint food economies.  

¶ It could allow the preservation of cultural food traditions, 

such as the handing down of food heritages belo nging to 

forefathers and which can conserve local identities.  

Finally, the third area concerns the job field. As it is imperative to 

understand, the reuse of tacit knowledge can foster the 

improvement of work ability in everyday jobs. In emerging 

countrie s, the service industry is rapidly growing to the detriment 

of basic fields of work. The implication of this may be that 

practical knowledge about essential jobs could become lost. The 

combined use of collaborative tools and collaborative networks 

could co ntribute to restart a new educational phase about job 

employment through the sharing of practical information about 

first aid competences. This could be used in both ñbasicò fields, 

such as fishing, textiles, local arts, woodwork, etc., and in ñhighly 

spec ificò fields such as the construction industry, goldsmithôs art, 
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hydraulics, etc. In the perspective of a self - reorganization of 

competences in society,  for example:  

¶ It could provide the opportunity to share practical 

competences, skills and best practices  in market - oriented 

contexts for sustaining local growths.  

¶ It could allow the starting of new knowledge - based 

enterprises and building new supply infrastructures for 

covering the demand of services, competences and solutions.  

¶ It could allow for the learni ng of new jobs to cover the 

demand of specific competences in specific contexts.  

¶ It can allow the availability and sharing of knowledge from 

people now in retirement, to give opportunities to new 

generations of workers to compensate the normal turnover 

in a specific market area.  

Conclusions  

As it has been argued in this paper, the reuse of tacit knowledge 

in ICTs, can be considered a real way to be taken into account for 

the transition towards a sustainable society.  

The  problem of interpersonal communicatio n of tacit knowledge, 

such as experiences or skills, offers the real opportunity to work 

on new and unexpected design issues not considered before. This 

claim reveals an immense potential, mainly in developing 

countries, if we consider the positive effects  that explicit and clear 

information have on the economic, technological and social 

dimensions.  
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With the goal to improve the Product Design tools, in the 

Emotional Design approaches, we investigated if the 

designers can interpret neurophysiological responses 

analysed by means of Cognitive Neurosciencesô tools. For 

t his purpose, and to facilitate the dialogue between these 

two disciplines, we defined the tool and method named 

AlPha Matrix and Cards. With the latter, designers can 

integrate their specific knowledge and skills with new 

information gathered by Cognitive Neurosciences, to 

understand even better the user's response. We describe 

the application of the Cards, used to interpret 

neurophysiological data related to 2 real stimuli, from the 

perspective of the designer. The research is part of the 

PhD thesis of the  Author.  

Keywords:  Emotional Design Å Neuroscience Å User 
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Introduction  

The emotional relationship that can be established between the 

user and the product has been studied in the Design Research by 

the Emotiona l Design approach  (Babbar, Behara, & White, 2002; 

Desmet, 2003a, 2003b, 2003c; Green & Jordan, 2002; Hekkert, 

2006; Jordan, 1997, 1998, 2005, Norman, 2015, 2013). Emotional 

response is today also measured with tools and methods of 

Cognitive Neurosciences;  therefore, thereôs a need of get the 

designer closer to some of the relevant aspect of this emerging 

field of research, looking at the touching points between 

Neurosciences and Design. Recent case - studies about 

Neuroaesthetics, Neuromarketing, and Neurode sign are showing 

that Cognitive Neurosciences can also potentially represent a shift 

in the approaches of Emotional Design. The research is part of the 

PhD thesis of the Author (Paoletti, 2019).  

AlPha Matrix  

We combined the scientific contributions of Norm an (2013), 

Desmet and Hekkert (2007), related to Emotional Design 

research, in specific the research related to the Levels of 

Processing a product and the Levels of Product Experience, with 

the scientific contributions developed in Cognitive Neuroscience t o 

investigate the user - product interaction.  

Among the constructs proposed by the scientific literature in 

Cognitive Neurosciences, three have been identified as 

representative of the user's response in cognitive, emotional, and 

behavioral terms. Namely, t he indexes are: Mental Effort, 

Emotional Index, and Interest (Vecchiato et al., 2014; Cavanagh & 

Frank, 2014; Gevins & Smith, 2003; Klimesch, 1999; Davidson, 
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2004; Harmon - Jones, Gable, & Peterson, 2010). Through a purely 

theoretical study, we hypothesized that the three constructs can 

correspond to three design aspects expressed in the three 

constructs of Norman, the three levels of processing (Norman, 

2013).  

¶ H1. Mental Effort can describe the Reflective Level.  

¶ H2. Emotional Index can express the Visceral L evel.  

¶ H3. Interest can represent the Behavioral Level.  

As consequence we hypothesize:  

¶ Low - level of ME = high usability.  

¶ High - level of EI = high aesthetic value.  

¶ High - level of INT = high attractiveness.  

These hypotheses H1, H2, and H3 are described and just ified in 

the PhD Thesis of the Author (Paoletti, 2019). In addition, to 

consider the user - product interaction in its entirety and 

complexity, we combine these indices with the three levels of 

user - product experience proposed by Desmet and Hekkert 

(Desmet &  Hekkert, 2007).  

Breaking down the user - product experience in three levels of 

interaction is a simplification of a holistic process; we adopted 

this approach to investigate all the phases systematically, trying 

to combine them again in a unique process at  the end. 

Furthermore, each level of user - product experience can have 

dominant qualities of the product affecting it. We hypothesized: 

Instrumental Interaction will be affected mainly by the Functional 

qualities of the product; Non - Instrumental Interaction  will be 

influenced mainly by the Morphological qualities of the product 

whereas Non - Physical Interaction will be mainly defined by the 

Semantic qualities of the product. Therefore, by combining 
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research in Emotional Design and Cognitive Neuroscience, we 

d epicted the AlPha Matrix (Figure 1).  

 

Figure 1. AlPha Matrix. We assigned each neurophysiological index to a specific 
level of Processing (Norman). Furthermore, based on researches about the 
user - product Interaction conducted by Desmet and Hekkert, we con sidered 

each level of Processing as more relevant for a specific level of Interaction. The 
user - product experience, and the process of cognition, are phenomenon that 
occur holistically: subdividing them into phases can be reductive, but we adopt 
this appro ach following previous researches. Our ambitious goal is to link 
Cognitive Neuroscience with the practice of Design.  
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Cards  

With the aim to translate the AlPha Matrix in an operative tool for 

the practice of Design, we defined the tool called Cards. With t he 

latter, we try to interpret neurophysiological data from the 

designer's point of view, interpreting the measured user 

experience with the neurophysiological approach. Briefly, the 

Cards are divided into three groups: each group is a guideline to 

help th e designer to interpret one neurophysiological index. 

Specifically: the Cards named M1 - M2 - M3 - M4 are for the 

interpretation on the Emotional Index data; the Cards named F1 -

F2 - F3 - F4 are for the interpretation on the Mental Effort data; the 

Cards named S1 -S2 -S3 are for the interpretation on the Interest 

data. The content of the Cards is detailed in the PhD Thesis of the 

Author (Paoletti, 2019). Starting from the product - stimulus, we 

identify the relevant aspects, and assign them to the three 

indices. In this w ay we propose an operative tool, in the form of 

method Cards, with which the designer can play to alter, both 

positively and negatively, one or more neurophysiological indices 

by leveraging on the aspects of the product. Assigning aspects of 

the product to  a specific index involves a certain degree of 

simplification.  

The design experience suggests that the three levels may have 

blurred borders, which is why some aspects of the product are 

outlined with a dashed line in Figure 2. We cannot exclude them 

but a t the moment we cannot scientifically defend their 

motivation. This represents one of the limits of experimentation.  

How to use the Cards  

The tool called Cards aims, as said, to support the designer in the 

interpretation of the neurophysiological data mea sured during the 
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human - product interaction. The goal is to better understand the 

user's cognitive and emotional response, with the final goal of 

designing a product that holistically meets the requirements of 

Ergonomics. As described, the results of an exp eriment conducted 

with tools and methods of Cognitive Neuroscience consist of 

neurophysiological data synthesized in three indices: Mental Effort 

(ME), Emotional Index (EI), Interest (INT). These three indices 

are detected and recorded during all the phase s of interaction 

with the product:  

¶ both in the phases in which the use is involved and in the 

phases in which there is only observation;  

¶ both in the phases in which the non - instrumental interaction 

(Desmet and Hekkert, 2007) does not provide touching, bot h 

in the exploratory phases in which manipulation without use 

is provided;  

¶ both in those phases in which the user has the stimulus 

physically present and when instead, the stimulus is 

proposed in the form of memory.  

Typically, the Cards are used in the ste p in which Cognitive 

Neurosciences have detected the data of the human - product 

interaction and have summarized the data in the three indexes. 

The designer who wants to implement the user experience, by 

modifying the product, must therefore have the tools t o interpret 

these indexes. Based on the latter, it is crucial to assign the value 

of each index to the exact moment of the interaction in which it 

was measured. In fact, the data of the same index, but detected at 

two different times (for example one while  an instrumental 

interaction occurs and the other one during a non - instrumental 

interaction) will give very different information to the designer. 

Information that should be expected are not specific results but 
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general trends, as described by Bridger (201 7). On these trends, 

the designers will make design choices related to their experience 

and design practice, modifying the product. This new product will 

serve as a new stimulus for new neurophysiological 

measurements, made by experts in Cognitive Neurosci ences, with 

their specific tools and methods. At the end, the data, expression 

of the response elicited by the modified product, will validate the 

improvement of the design as well as support the subsequent 

implementations of the product. As mentioned, the  data must be 

analyzed step by step and interpreted according to the phase 

during which they were measured.  

There is therefore, not one single method to use the Cards: this 

depends both on the specificity of the product/stimulus and on 

the designer's choic es. In fact, the Cards are a support tool to 

designers, although it leaves room for designer's personality and 

sensitivity. For example, the designer can choose to analyze one 

of the three indices based on which is the most indicative of a 

disadvantageous interaction: if for example ME and EI are 

acceptable, the designer can choose to improve the product on 

INT and use the Cards S1 S2 S3. This approach poses the 

following criticality that can be overcome by constructing a 

congruous case study: who can say w hat is a value of INT, or a 

range of values, that identifies a satisfactory user - experience, for 

that type of product? Only a congruous number of experiments 

can give an answer. For instance, what is the congruous value of 

EI for a hammer? And again, at wh at stage is the value of EI more 

representative, how to consider the user experience as a whole 

considering all the EI values? Only a series of experiments can 

refine the method.  

For what we have seen in the experiments carried out before, for 

example, if  the EI values measured before the user utilizes the 
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product are lower than those measured after use, from that point 

of view it can be inferred that the user experience was positive. 

Each index must be interpreted on its own, at each phase of 

interaction.  In fact, the positive results of an experience can be 

linked to the achievement of the purpose in a particularly easy 

way, to a tactile stimulation particularly pleasant during use, to 

the sound that the product emits during use and so on. The Cards 

help to think about which aspect of the product may be 

susceptible to improvement, but the choice of where to operate 

and how to do it remains at the designer's experience.  

Simulating the use of the Cards, for example the designers who 

see the product eliciting  particularly inconvenient values of EI, 

will have to use the M1 M2 M3 M4 Cards and ask the questions 

proposed in those Cards (hereunder we present 2 real 

applications of the Cards to real stimuli). The purpose of these 

questions is to guide the designers in reasoning that can lead 

them to identify aspects of the product that potentially elicited 

that specific neurophysiological data, in that specific phase.  

The tools of Cognitive Neuroscience must be complemented with 

the already known tools, such as semi - structured interviews. 

Sometimes the Cards suggest comparing the measured data with 

the information gathered in a verbal manner. Based on the 

questions posed by the Cards, designers can make their own 

design choices. Relying on their own design experience , designers 

start to formulate design changes to improve the product, with 

the aim of changing the neurophysiological data for the benefit of 

an improvement in the quality of the interaction. As mentioned, 

only the collection of suitable case studies can g ive a valid range 

of reference value, for that specific product/stimulus.  
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Figure 2. Starting from the product, we identify the relevant aspects, and 

assign them to the three indices. In this way, we propose an operative tool, in 
the form of method Cards , with which designers can play to alter, both 
positively and negatively, one or more neurophysiological indices by leveraging 
on the aspects of the product. Assigning aspects of the product to a specific 
index involves a certain degree of simplification. Indeed, experience suggests 
that the three levels may have blurred borders, which is why some aspects of 
the product are outlined with a dashed line.  

 


