
The hierarchy of needs to inclusive design 
Júlio Carlos de Souza van der Lindena,*and Clariana Fischer Brendlerb  
aDepartamento de Design e Expressão Gráfica, Universidade Federal do Rio Grande do Sul, Av. Osvaldo 
Aranha, 99/408, Porto Alegre, RS, Brasil 
bPrograma de Pós-graduação em Design, Universidade Federal do Rio Grande do Sul, Av. Osvaldo Aranha, 
99/607, Porto Alegre, RS, Brasil  
 
 
Abstract. This paper focuses Design importance in the development of effectively inclusive products basead on Design 
Emotional approach, allowing children with disabilities to experience playing in the childhold as an instrument for social 
integration. The methodology used to develop this study was based on literature review, considering the following themes: 
emotional design, accessibility and inclusion, emotion and development of children. As a result, we propose a new level of 
need to model the hierarchy of needs, of Jordan ("usability", "functionality" and "pleasure"), level with the inclusion of 
"dignity." 
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1.  Introduction 

Artifacts have important role in the development 
of the child, either with special needs or not. The 
childhood is the period in which it carries out most of 
the emotional learning, key success factor for intel-
lectual development. This paper discusses contribu-
tions of design to include children from different so-
cial and psychological conditions. So, it adopts the 
concept of emotional design as a basis for an effec-
tively inclusive product design: "object-centered de-
sign and its objective aspects has lead to a human-
centered design and their way of seeing, interpreting 
and living with the environment" `[1].  

The issue of exclusion is not limited to accessibili-
ty. The feeling of being stigmatized also derives from 
the symbolic aspects, which may be aggravated by 
poor quality of the formal design of equipment and 
devices for use by People with Special Needs (PSN). 
The symbolic dimension of exclusion is a psychoso-
cial stressor, and its consequences depend on the 
emotional maturity of each individual. Among other 
consequences left by the lack of emotional learning, 
rejection and depression may be the most damaging 
[2]. A child with a disability must participate without 
restrictions in the social environment. Therefore, it is 

necessary to consider the factors that affect their 
overall development. 

2.  Method 

This work was developed based on literature re-
view, considering the following themes: emotional 
design, accessibility and inclusion, emotion and child 
development. 

3. Results 

3.1. Products and design 

Different visions concerning industrial products 
had been developed throughout the not-defined field 
of new products development. Engineers have some 
definitions generally based on the Theory of Tech-
nical Systems, managers have a approach centred on 
benefits to the costumers, and designers follow philo-
sophers, anthropologists, sociologists and others hu-
man-centered thinkers to delimit their object of action.  

According to the Theory of Technical Systems 
(TTS), a product essentially performs technical 
functions, despite others. TTS recognizes others 
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functions, but its approach emphasizes on technical 
functions, considering product primarily as the result 
of a process of transforming materials and energy [3]. 
A broader view is offered by Roozemburg & Eeckels 
[4] "products are artifacts designed, produced, 
marketed and used by people because of their 
properties and functions that can play." 

Design theorists, under the influence of communi-
cation sciences, see the product from its interaction 
with the user / consumer. A product can be defined as 
an interface between three domains: the user or a 
social worker who wants to carry out effective action, 
the task that the user wants to accomplish, and a tool 
or artifact, the user needs to perform an action. The 
interface tool reveals the character of objects and 
communicative content of information: the interface 
turns objects into products, the interface converts 
signals into interpretable information [5]. 

This view finds its equivalent in the concept of 
Man-Machine System, adopted in Ergonomics. The 
definition of man-machine system includes any type 
of physical object, apparatus, equipment, working 
environment, used to achieve a purpose [6]. The 
man's role in this system occurs in an active manner, 
by interacting with the machine to perform the 
function for which the system was designed. To 
Grandjean [7], the man-machine system represents 
the interplay between machines and humans. It 
constitutes a closed loop system where the 
information perceived and interpreted by man 
generates a control message that changes a work in 
progress. Based on this model are available to 
ergonomists and designers, ergonomic evaluation 
methods for products. 

3.2. Design and emotion 

Currently, design and emotion are considered re-
lated issues. But it is necessary to recognize that this 
is a new vision. For some years the dominant dis-
course followed the functionalist paradigm, who de-
fines design activities and design products as objec-
tives, thus not related with subjectives aspects.     

One of the firsts authors on design and emotions 
themes, Patrick Jordan proposed a model, named The 
Hierarchy of Customer Needs [8]. This model con-
siders the interaction between the consumer and the 
product on three levels: Functionality, Usability and 
Pleausre. Functionality is a prerequisite, but not good 
enough, when people have products that work, they 
want products that are easy to use. Finally, it is in-

evitable that people want products that deliver emo-
tional benefits, reaching the level of pleasure.  

Another approach was developed by Desmet and 
Hekkert [9]. These authors consider emotions as the 
most important affective responses to the experience 
with products. They point that other affective res-
ponses, unlike emotions, are not directly related to 
the experience offered by a product. Their model, 
named Model of Product Emotions, considers three 
major possibilities of interaction between people and 
products: as event, as agent and as object. Each type 
may be experienced in different ways (e.g. a shoe 
could be perceived as an object for a girl who loves 
shoes, or as an agent for another girl who needs a 
shoe because she desires to meet someone at a party).   

Also a pioneer in the field of design and emotion, 
Norman [10] deals with the emotions and products 
experience from the three levels of the brain: the vis-
ceral level, the behavioral and reflective level. Some-
thing is perceived as "beautiful" or "ugly" in a viscer-
al level. At the behavioral level, the appearance does 
not count, but the performance.  The overall impact 
of a product is produced in the reflective level [10]. 

3.3. Design accessibility and inclusion 

The topics "accessibility" and "inclusion" are cen-
tral issues for quality of life and full citizenship for 
people with special needs. This issue has been dis-
cussed at different levels of government, promoting 
the viability of the exercise by PSN rights to educa-
tion, health and work [11]. Brazilian law gives the 
government the responsibility to serve people with 
disabilities as a priority by ensuring the accessibility 
(Law No. 7853/89), defined as 

 "The condition of possibility and scope for use 
with security and autonomy, space, furniture and ur-
ban equipment, the buildings, transport and postal 
systems and media to a person with disabilities or 
reduced mobility." (Law n . 10.098/2000) 

 The success of people in different areas - relation-
ships, work and health - depends on emotional skills 
to be developed throughout life [2]. The human brain 
is malleable, new neural connections can be made 
and remade other, but childhood is that the basic 
brain architecture is formed: "habits acquired in 
childhood become fixed in the synaptic wiring of 
basic neural architecture and are more difficult to 
change later in life" [2]. 
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3.4.  PSN ‘s cognitive and linguistic development 

         Social environment is indispensable for cogni-
tive and linguistic development, since the act of 
speech is a personal creation, and the culmination of 
language, as the expression with marked emphasis on 
the motor [12].  With this, two factors will influence 
the quality and speed of child’s cognitive develop-
ment in a: child’s ability to interact with the envi-
ronment and the environment’s nature. Thus, the 
child would have the chance to experience the con-
structions of the sensorimotor period, which would 
lead to enrichment of the language. 
      Piaget [13] argues that the action is the source of 
an intelligent act, and the basic sensorimotor expe-
riences for normal cognitive development. Based on 
this, one can see that children develop with physical 
disabilities have a cognitive deficit caused by the 
inability to move around the environment and object 
manipulation. Children with special needs manifest 
cognitive impairment due to constraints in 
sensorimotor experiences. Finnie [14] points out that 
language experiences are smaller due to the failure to 
exploit children's motricity.  
      Vygotsky [15] states that the laws that underlie 
cognitive development are the same for normal 
children and children with disabilities. The 
differences were the paths chosen by these children to 
process the world and adds that the functions of 
cognitive development appear first at the social level 
to then appear in the psychological as well. Vygotsky 
conceives the social and the individual as a unique 
system of interaction. The relationship established 
between the children with special needs people with 
good motor skills can be a key element in its 
development. The shared action would stimulate 
children's ability to establish social ties and foster 
cognitive performance.  
     Braga [16] states that disability is not in itself the 
driving force of the new ways that the child tends to 
seek PNE. The difficulties arising from this problem 
and its social consequences lead to new ways of 
looking. 

Every child builds and guides the process of 
cognitive development through motivation, attention 
and action. A child with special needs has no limita-
tions related to motivation and attention. The block-
ade is restricted to action. 
         Basing on this concept, the child acts in a PNE 
cognitive emphasis, from their motivations, as pro-
posed by Vygotsky [15], and guides its development 

based on attention, motivation and internal action, as 
Piaget postulates [13]. 

3.5. Psychological aspects applied to children with 
special needs 

      According Trugillo (2006) much of the psycholo-
gy of disabilities is closely linked to social psycholo-
gy, ie, the interaction of that individual with others 
and the environment of each. Thus, an individual 
with special needs will be less limited by his disabili-
ty, the attitude of society towards disability. The in-
fluence of society to exclude the different can be ob-
served in the behavior of young children who seem 
don’t have been influenced by society's standards, 
because they play freely with the different children. It 
is the attitude of society, in most cases, that will de-
fine disability as an impairment. The disabled indi-
vidual will suffer the consequences of such a defini-
tion. 
      With regard to personality, there is no a type that 
defines individuals with disabilities. The only point in 
common among the disabled is their own limitation, 
ie, all have a deficit that discriminate against the 
"normal" population. Each individual is an integrated 
and functional whole, thus should be understood in 
his/her personality structure. This consists of inhe-
rited traits and acquired: thus the personality of an 
individual can only be understood by all of its differ-
ent aspects: bio-psycho-social. The disability will be 
experienced in different ways according to the perso-
nality structure of each. So some see disability as a 
challenge to be overcome with new ways to adapt 
and look for other references. Others show negative 
reactions to the situation of accommodation with 
moments of depression and anxiety. 
     Generally speaking disability means: action and 
personal growth limits. Consequently the individual 
is segregated from society, away from normal oppor-
tunities for achievement (personal, professional, so-
cial, emotional, etc.). Specifically for children with 
cerebral palsy, they have a deficiency in the con-
sciousness of his own body because of the difficulty 
in relation to its members and its center of gravity 
which generally is subject to fluctuations. This can 
lead to a distortion of real sense of place, a difficulty 
in adapting to the world in their relations of space, 
time and interpersonal relationships. The fear of fall-
ing, the pain when speaking, dissatisfaction for fail-
ing to perform tasks brings moments of insecurity 
and anxiety for these children. There are numerous 
limitations that disturb and hinder the harmonious 
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development of personality of children with disabili-
ties. 
     The situation of deficiency favors the appearance 
of frequent states of depression, dissatisfaction, inse-
curity, reactions of aggression, impulsivity, low fru-
stration tolerance. Frustration can lead to behaviors 
such as aggression, mistrust, anxiety, regressive be-
haviors, impatience, depression, jealousy, blocks, 
escape, difficulty in social adaptation. It is essential 
to encourage individuals to take you progressively 
achieve improvements to children is of great value to 
clarify them about the consequences of their disabili-
ties, helping them to live with it and overcome its 
limitations. The most important thing is to keep the 
level of expectation, individuals with disabilities 
within the reality and make them more socially 
adapted [17]. 

3.6. Inclusion and leisure in childhood  

 Human development is the sum of the growth 
process (biological) with the incorporation of 
children in civilization (cultural). These two elements 
are essential for the proper development of the child, 
the biological and cultural. 

In the case of a child with a biological impairment 
(vision within a traditional perspective of organic or 
psychological malfunction of the disabled person) is 
common to see an incomplete cultural development. 
This means that in this case human development 
occurs in an unequal manner, suffer when a child has 
a disability, which creates a different outcome in their 
cultural development. 

The activity of play is something of great impor-
tance in the lives of children. They begin to play be-
fore even talking or walking [18]. Because of this, 
creating artifacts that allow situations in which child-
ren are together in their differences is to propose that 
any child would have, in the use of these, an impor-
tant element in its development. It would enable to 
integrate situations where any child could have a bio-
logical and cultural development equal to that of all 
children. 

Leisure in childhood deserves special care because 
the child has too much free time and because 
childhood is the stage where it acquires motor skills, 
as well as the formation of habits of social life. 
The search for happiness and fulfillment are major 
motivating forces achieved through leisure. Child's 
life, from this perspective, is a series of activities that 
are usually related to social integration. According 
Gaelzer [19] routine and monotony are the main 

causes of sadness and boredom. The renewed joy 
through social integration is rich in fantasy, provides 
an environment of invention and creativity that are 
important for cognitive development. 

Medeiros [20] reports on the need for social inte-
gration in children's lives, and in with disabilities is 
even greater. Not only in regard to their motor reha-
bilitation, as well as the cognitive aspect, linguistic, 
and psychosocial. Activities at different times and 
situations, such as recreation and interaction with 
appropriate artifacts, in which she will be more inter-
ested and predisposed to exercise and handling, 
should be encouraged. 

4. Discussion 

The inclusion of people into society begins in early 
childhood through the interactions with the environ-
ment. Whereas in the contemporary world the artifi-
cial became the natural environment of humans, the 
design has an important role. Persons who need spe-
cial facilities for living, they become excluded when 
the symbolic processes generate stigma. 

 Norman (2004) presents links between affect and 
usability, there are certainly also between emotions 
and accessibility. Reframing the Hierarchy of Cus-
tomer Needs (Jordan, 2000) may suggest that the 
PSN for the interaction between the consumer and the 
product is given in levels: functionality, accessibility 
and pleasure. Therefore, emotional design can posi-
tively influence the development of products that 
promote inclusion. 

Considering the needs of consumption, PSN differ 
from others only on their need for recognition as wor-
thy of dignity. Therefore, beyond the levels already 
suggested by Jordan (functionality, usability and 
pleasure), should be explicitly included the level of 
dignity, as opposed to the stigma that arises from the 
differentiation in this some assistive technology solu-
tions not consider the emotional dimension. Based on 
these considerations, the Hierarchy of Needs to Inclu-
sive Design is proposed as presented in Figure 1 

 
 

Pleasure  
Dignity 

Usability 
Funcionality 

Figure 1. Hierarchy of Needs to Inclusive Design 
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5.    Conclusion 

The lack of attention to symbolic aspects of the 
artifacts for children with special needs, often 
aggravated by poor formal project contributes to the 
strengthening of the stigma associated with People 
with Special Needs (PSN). The cultural and 
biological development of children PSN can be 
enhanced by offering products that allow the 
inclusion in early childhood. 

The reformulation of the model hierarchy of needs, 
proposed by Jordan (2000), with the inclusion of a 
new level of need, the dignity, aims to help reduce 
the sense of stigma that emerges differentiation 
generated by products intended only for PSN  
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