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Abstract. There is a growing body of evidence that key components of human 
cognition can be used to identify important aspects of accessibility design for 
universal access in the information society, through user modelling.  However, 
there is an equal growth in an appreciation of the contexts within which any 
interactive system must function, including the vocational and social contexts.  
If so, there is an important need is to extend cognitive user models to respond to 
and make predictions about the vocational and social contexts that make up the 
information society.  Whilst many aspects of social intelligence can, it seems, 
be subsumed under current cognitive architectures of the user, there is the 
practical danger that the contribution of social intelligence may be 
underestimated when considered as a subset of the knowledge domains or skills 
sets of human cognition.  To counter this practical development problem, the 
concept of the social intelligence interface is introduced as a developmental 
construct to inform the inclusive design process. 

1   Introduction 

The essence of universal access is captured in the following words [19] “In order for 
these new technologies to be truly effective, they must provide communication modes 
and interaction modalities across different languages and cultures, and should 
accommodate the diversity of requirements of the user population at large, including 
disabled and elderly people, thus making the Information Society (IS) universally 
accessible, to the benefit of mankind”.  Recent work on universal access has found 
that it is possible to develop theories of human cognition that can be used to generate 
both generic and specific cognitive user models for use in accessible system design 
[4] [5] [15].  

User modelling forms an essential component of design methodologies for 
universal access like UUID [20] [21] [22].  Universal Access is  predicated on 
powerful and efficient methods with which to develop systems and resources that are 
acceptable and accessible to all, including the very young, the older adult and people 
with different types of disabilities or abilities (both long term and short term), 
avoiding the need for post hoc adaptations or redesigns.  If so, then there needs to be 
conceptually powerful and pragmatically robust ways to draw out reliable and useful 
information about the people who are the intended users of these inclusive 
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technologies, as an essential component of inclusive design methods.  User modelling 
is one of the most powerful, such approaches. 

2   The Importance of Cognitive User Models 

The apparently daunting task of capturing the key characteristics of our intended 
users, with complex and diverse needs, using a wide range of technologies, in a 
multitude of different contexts and tasks, is now being tackled by research and 
development in user modelling and monitoring.  This capturing task is critical in the 
emergence of the inclusive, Information Society on a global basis.  User modelling 
and monitoring are important components of UA solutions to accessibility and 
inclusion problems, providing a significant contribution to inclusive design, universal 
design, customization, personalization, adaptation, adaptability and user 
augmentation.  However, if user modelling is to make a difference in practice, it must 
relate to the emerging, accessible design methodologies and this is illustrated with 
reference to unified user interface design (UUID).  On this basis, the future of user 
modelling and monitoring is portrayed as a vital part of the bigger picture of the 
future of universal access [1] [2]. 

3   The Importance of the Social Context 

Social context is critically important for many reasons, not the least in this context, 
because it influences user behaviour in using Information Society Technologies (IST).  
For example, some researchers [9] found that social context and emotional tone (task-
oriented vs. socio-emotional) influenced the use of emoticons in short internet chats. 
Equally, social intelligence is a key aspect of our everyday lives, at work, education 
or leisure that is often underestimated by those who might focus on cognitive aspects 
of users [2] [12].  Furthermore, of course, social intelligence is an unavoidable aspect 
of the folk psychology of today’s citizens and so must be treated seriously when 
working within the context of the Information Society [16]. 

4   Relevant Types of Intelligence 

Before we can focus on social intelligence, it is important to note that a number of 
different types intelligence has been postulated, including abstract, mechanical and 
social intelligence [16].  Some theorists postulate at least three types of intelligence 
[23]. At the extreme end of the spectrum, some authors [14] postulated at least 120 
separate intellectual abilities Social intelligence is an important component of the 
triarchic view of intelligence, in which intelligence is made up of analytical, creative, 
and practical abilities [23] [24] [25]. Three components are postulated, i.e. 
performance components, to solve problems in various knowledge domains; 
executive components, to plan and evaluate problem-solving; and knowledge-
acquisition components that support the learning of the first two components. He also 
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proposes that all forms of intelligence are sensitive to the context in which they are 
measured.  Social intelligence can be divided into two main types, declarative 
knowledge (knowing what to say) and procedural knowledge (knowing what to do) 
[16].  Clearly, the concept of social intelligence is potentially one of the most relevant 
forms of intelligence when considering inclusion and accessibility within the IS. 

5   Social Intelligence to Extend Cognitive User Models 

What is social intelligence and how can it help us with user modelling? Some 
researchers [13] have captured the essence of social intelligence as knowledge in co-
action.  They define social intelligence as “the ability of actors and agents to manage 
their relationships with each other.”  These relationships engage us with the different 
agents i.e. the people, tools, artefacts and technologies in the environment. All of 
these are deemed to be dynamic representations of knowledge and that the 
appreciation of how to use that knowledge to communicate effectively, such that it 
becomes invisible to us, becomes knowledge in co-action [13].  

If the concept of social intelligence has at least two meanings, (a) the person's 
ability to understand and manage other people, and to engage in adaptive social 
interactions and (b) to refer to the individual's fund of knowledge about the social 
world [16], then some cognitive user models can incorporate them within their 
existing architectures.  For example, Simplex Two [1] [4] [5] [17] can take “to 
understand and manage other people” as an attribute of the executive function. “To 
engage in adaptive social interactions” can be taken as a function of the complex 
output module.  The long term memory and mental models modules can be used to 
cover “the individual's fund of knowledge about the social world”.  If so, parsimony 
would suggest that there is no need to postulate a distinct social intelligence module at 
the moment, though social intelligence may reflect a distinct domain of knowledge 
and skills within currently postulated cognitive modules.  (This is not to imply that 
social intelligence is not an important concept, both theoretically and practically).  
However, it is possible to distinguish empirically between two perspectives of social 
intelligence.  First, if it is a distinct set of psychological concepts, it should be 
completely uncorrelated with other forms of intelligence, when contaminating factors 
are controlled e.g. response speeds. Second, if social intelligence is based on a subset 
of knowledge and skills within common systems, then correlations may be low but 
always non-zero. 

At the moment, there is no evidence for the former view.  For example, in an 
extensive review, the authors [16] allude to Cattell's distinction between fluid and 
crystallized intelligence.  For social intelligence, crystallized intelligence covers the 
person’s accumulated fund of knowledge about the social world; fluid intelligence, by 
contrast, involves the individual's ability to solve problems with novel social 
situations. Factor analyses found that crystallized social intelligence was 
discriminable from fluid social intelligence, but not from academic intelligence, 
though the correlations were not zero in any case. 
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Fig. 1. Simplex two 
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6   Social Intelligence and Disability 

If social intelligences can be associated selectively with different regions of the brain, 
then certain brain injuries will be associated with the impairment of aspects of social 
intelligence.  One author [10] [11] advocates at least seven distinctly different kinds 
of intelligence, associated with different brain systems. If so, then brain injuries could 
selectively impair these different intelligences.  For example some sufferers would 
retain their social intelligence and others would not.  From neurological case studies, 
injuries to the prefrontal lobes of the cerebral cortex can selectively impair personal 
and social intelligence, leaving other abilities intact [1] [2] [3] [4] [5].  Conversely, 
damage to the occipital and parietal lobes can impair most of intellectual capacities, 
but with personal and social abilities relatively intact.  Down syndrome and 
Alzheimer's disease have chronically impaired cognitive consequences but little 
influence on the person's socialisation skills.  Pick's disease shows mercy to some 
cognitive abilities while severely impairing the person's social skills.  Infantile 
autisms, including Kanner's syndrome and Williams' syndrome, can significantly 
impair the understanding of other people in social settings.  According to the 
American Psychiatric Association, the diagnosis of mental retardation includes 
deficits in both social and academic intelligence. The diagnostic criteria are based on 
the axiom that social and academic intelligence are not highly correlated [1] [4] [5]. 

Autism spectrum disorder (ASD) and related conditions like Asperger’s syndrome 
have been explained in part, to an inability to use the necessary social skills to 
perceive and understand the mental states of other people in their social settings, the 
so-called “theory of mind” explanation [18] [7].  Such children and adults face 
difficulties in understanding other people's beliefs, attitudes, and experiences that 
might be different differ from their own.  Some authors have concluded that the core 
deficit in autism is related to social intelligence e.g. empathetic skills [7].  Another 
explanation is that people with ASD are very strong systematisers and this is seen as a 
barrier for their developing empathy, a vital social skill that is part of social 
intelligence (see below) [8]. In contrast, not all individuals with autistic spectrum 
disorder (ASD) show learning difficulties with non-social domains of knowledge.  
Can we really say that social intelligence is the same as general intelligence applied to 
the social domain? In practice, social and general intelligence draw upon different 
bodies of knowledge and skills. 

It has been concluded by some [27] that there are three different brain systems to 
underpin social intelligence: a cortical subsystem which relies on long-term memory 
to make complex social judgments; a frontal-dominant subsystem to organize and 
create social behaviours; and a limbic-dominant subsystem for emotional responses. If 
so, different brain lesions will lead to different types of impairment of social 
intelligence. 

From this consideration of social intelligence and disability, it is evident that a 
serious consideration of the inclusivity and accessibility requirements of people with 
disabilities will often require the involvement of social intelligence concepts. 
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7   Social Intelligence, Inclusive Design and Universal Access 

The concept of social intelligence has been applied to show that social intelligence 
design methods can produce mediating interfaces that become virtually invisible in 
use, (i.e. become an extension of the users), in the context of graphical interaction for 
collaborative design tasks [13].  This could be an important factor in the design of 
intelligent user interfaces.  Others [9] also explored the influence of social context on 
the deployment of emoticons in short internet chats.  Social context (task-oriented vs. 
socio-emotional) and task tone (positive vs. negative) were varied.  They found that 
emoticons were used more in socio-emotional contexts than in task-oriented social 
contexts.  Positive emoticons were seen more in positive contexts and more negative 
emoticons in negative contexts and the two factors interacted positively. Clearly, 
social context and intelligence are both important aspects of any accessible ICT 
design. 

8   Social Intelligence and Cognitive User Modelling 

Social intelligence can be considered from at least two relevant perspectives within 
the context of universal access.  First, it can be seen as an important factor in the 
understanding of the psychology of the intended users, as a basis for cognitive user 
modelling.  Second, it can be seen as an important set of design considerations when 
developing unified user interfaces.  From the first perspective, aspects of social 
intelligence can be viewed as sub-domains of knowledge and skills within an overall 
cognitive architecture of the user.  From the second perspective of the system 
developer, as shown below, social intelligence may require a more practical approach 
to ensure that it is not undervalued accidentally in the design process.  First, consider 
the theoretical perspective, as shown in the following table, which demonstrates how 
most, if not all the proposed components of human cognition can subsume certain 
aspects of social intelligence. 

Table 1. 

Cognitive architecture   Aspects of Social intelligence  
1. Input  Effective input / perception of social cues 
2. Feedback  Use of social feedback 
3. Long term 

memory 
Store social knowledge 

4. Mental models Model social setting and other people 
5. Working memory Hold relevant information in social interactions 
6. Emotions Make judgements about emotions 
7. Executive function Deploy social skills 
8. Output function Hold response in social interactions 
9. Complex output Socially skilled actions 
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9   Social Intelligence Interface 

Second, consider the system development perspective. It is clear that social intelligence 
is a very important, but potentially elusive, concept when considering the requirements 
of all users for accessibility within the inclusive Information Society. However, it is 
equally clear that there is no strong evidence that social intelligence should be seen as a 
completely different module within any psychological architecture of the intended 
users of IST. There are a number of key skills and attributes that comprise social 
intelligence, as shown by the following list based on a major review [16]. Any socially 
intelligence system designer could consider the most important and relevant skills from 
that list when developing a system. 

Table 2. Aspects of Social Intelligence 

Accepts others for what they are; On time for appointments; 
Adapts well in social situations; Open to new experiences, ideas, values; 
Admits mistakes; Empathy to other people's needs, 

desires; 
Assesses well the relevance of 
information to a problem; 

Displays curiosity and interest in the 
immediate environment; 

Social appropriateness; Social influence;  
Displays interest in the world at large; Social insight; 
Extensive knowledge of rules and 
norms in human relations; 

Understands people's thoughts, feelings, 
and intentions well; 

Frank and honest with self and others;  Social memory; 
Good at dealing with people; Social openness; 
Taking the perspective of other people; Thinks before speaking and doing; 
Applies social conscience; Social adjustment; 
Makes fair judgments; Warm and caring. 

 

 

Fig. 2. Social Intelligence Interface 

User model Context of use Technology 

OVERALL MODEL CONSTITUENCY 

SOCIAL INTELLIGENCE 

WIDER ENVIRONMENT e.g. VOCATION 
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This listing is based on an extensive review of such factors [16]. As a design 
construct, it can be used by UA designers concerned about the support of social skills 
by IST applications.  They can; select the relevant skills from the above list, build 
them into the user models, involve those skills in the design of the system and then 
use them as part of any iterative evaluation of the emerging system. 

10   Discussion 

Clearly, the social context is important within the modern information society.  Social 
intelligence is of major importance when working on the needs of all users for 
accessible solutions within the inclusive Information Society.  The development of 
user models is an important way to capture the challenging diversity of the intended 
users and social intelligence is relevant to those models.  There are a number of 
potentially relevant types of intelligence, but social intelligence would seem to be one 
of the most relevant and as shown here.  It is relevant, not only to the general public, 
but also to people with disabilities, including head injuries ands cognitive disabilities.  
From a theoretical perspective, there is no strong evidence that social intelligence 
must be considered as an entirely distinct component within the psychological 
architecture of the intended users of IST.  It can be best seen as based upon specific 
domains of knowledge and skills, rather than as completely distinct.  From the 
practical perspective of the UA designer or developer of an accessible, interactive 
system, there may be the concern that this theoretical perspective might underestimate 
the role of social intelligence of IST, particularly in those systems that are intended to 
support social skills e.g. negotiation through a video conferencing system.  To support 
a greater emphasis on social intelligence, the simple developmental concept of the 
Social intelligence Interface is introduced.  The notion is that system developers and 
designers will use the above list of social skills, or some subset of it, to ensure that the 
system supports the necessary skills.  Unlike Simplex Two, it is not grounded in the 
psychology of the users, but is simply a conceptual, design tool that will eventually be 
automated. It is also being applied to social aspects of user overload [6]. 
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