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Abstract. Large groups in society lack the necessary skills to be sufficiently 
self-reliant and are in need of personal assistance. They include ageing people, 
people with low literacy skills, non-natives, but also children. They could all be 
supported by information and communication technology (ICT), but only if this 
technology is designed to fit their (cognitive) abilities. Inclusive design theory 
and methods have already been developed to support participatory design, but 
they should benefit more from insights of qualitative research and analysis me-
thods developed in the field of anthropology. This allows identifying and inter-
preting theory-based patterns in generic user needs and human values. We 
present two case studies of how these methods have been applied to develop 
ICT for self-reliance of various target groups. By incorporating pattern descrip-
tions in the ‘situated Cognitive Engineering’ framework, this knowledge be-
comes available for future ICT design and development processes, for other 
target groups and application areas. 

Keywords: ICT, self-reliance, grounded theory, focus group, interview,  
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1 Introduction 

Information and communication technology (ICT) has a large impact on personal and 
social lives of people. More and more, in order to access, request or provide informa-
tion (e.g. to make personal choices in health care), and to participate actively in socie-
ty (e.g. to use social media to maintain contacts with peers), people take ad-vantage of 
the benefits of this technology. Governments applaud this development, since they 
expect citizens to become more self-reliant in many areas of society, but in particular 
in social security, health care and well-being, and societal participation.  

Large groups in society, however, lack the necessary skills to be sufficiently self-
reliant and to use ICT independently. An important cause is their lack of self-efficacy, 
which is the ability and belief to act adequately and efficiently in a given situation [1]. 
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These groups include people with physical and cognitive limitations, ageing people,  
people with a low education or a low socioeconomic status, people with low literacy 
skills, non-natives, but also children. In order to become more self-reliant, they could 
still be supported by ICT, but only if this technology is designed to take their personal 
human values into account, to fit their personal needs and abilities, to be integrated in 
their personal and social context (situated) and to enhance self-efficacy.  

An important question is how to design ICT applications which offer smart support 
for self-reliance of these special target groups, and stimulate their self-efficacy. The 
solutions should not be developed in an ad hoc fashion, but they should be evidence-
based, more or less generic, re-usable but situated. This can be achieved by develop-
ing and applying validated theory and methods and to lay down the results in a  
structured format. The situated Cognitive Engineering (sCE) methodology has been 
developed to offer a coherent specification framework for the user requirements and 
interaction design, and their theoretical and empirical grounding [32]. Part of the 
theory is knowledge of the target groups; about their characteristics, abilities, needs, 
experience, physical and social context and technology use. 

Traditionally, to gather this knowledge, inclusive design methods are being used. 
Inclusive design is defined as the design of mainstream products and/or services that 
are accessible to, and usable by, as many people as reasonably possible, without the 
need for special adaptation or specialized design [4], [30]. However, a theoretical base 
is lacking to describe data collected from various (both qualitative and quantitative) 
methods into generic concepts. This inhibits re-usability of findings for other personal 
human values, needs and abilities, and personal and social contexts. We propose to 
enrich inclusive design methods with qualitative method approaches from the social 
sciences as they are used within the field of anthropology. These methods are used in 
anthropology to discover, interpret and explain patterns in human values. These in-
sights should be more systematically addressed in inclusive design practices, as they 
allow for better tailoring of  ICT applications [6].  

This paper first describes the sCE method (section 2). Then an overview of current 
inclusive design methods, standards and guidelines is presented, and some shortcom-
ings are identified (section 3). Following is an overview of qualitative research  
methods from anthropology, their added value for personalized design of ICT applica-
tions for self-reliance, their selection and analysis (section 4). Two illustrative  
case studies are presented for children and their parents and people of low literacy, 
showing the befits of a systematic qualitative approach (section 5). Finally, some 
conclusions are drawn from the current work (section 6). 

2 Situated Cognitive Engineering 

Human-centered development of interactive information and communication systems 
should be built on theory and empirical research in such a way that the results feed 
into an explicit definition of the design rationale [5]. Whereas software engineering 
methods provide formal and traceable specifications that development teams can 
share and refine, User Centered Design methods provide relatively ambiguous design 
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descriptions that support the creative process but less the justification and completion. 
The sCE method (see Fig. 1) was developed to bridge this gap with a coherent  
specification framework for the user requirements and interaction design, and their 
theoretical and empirical grounding [32]. Recently, Value Sensitive Design (VSD) 
approaches were incorporated in this method to establish a sound and traceable trans-
fer of stakeholders’ values and policies into the design specification [10]. VSD is a 
theoretically grounded approach to the design of technology that accounts for human 
values in a principled and comprehensive manner throughout the design process [15].  
 

 

Fig. 1. Situated Cognitive Engineering (sCE) method 

In sum, the current sCE method establishes a ‘self-explaining’ requirements base-
line consisting of three components: (1) the domain, human factors and technological 
foundation; (2) the design specification of the requirements and the corresponding use 
cases, claims and interaction design patterns; (3) the evaluations that validate these 
claims. However, the methodology should provide two extensions. First, to address 
the policies, values and characteristics for groups citizens that might experience ac-
cessibility problems, core elements of the inclusive design knowledge base should be 
included (see section 3). Second, to acquire a good understanding of the needs of 
these citizens and establish a sound foundation for the design, it should provide core 
elements of anthropological methods (see section 4). 

3 Inclusive Design Methods, Standards and Guidelines 

The term ‘inclusive design’ stands in the tradition of the terms ‘design for all’, ‘uni-
versal design’ and ‘(universal) accessibility’. A large collection of (inclusive) design 
methods is currently available, quantitative as well as qualitative, for both specifica-
tion and evaluation, and applicable in various phases of the design process. However, 
current methods are not always suitable for systematically deriving and securing the 
knowledge of the target groups, in order to include these in the iterative designing and 
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testing of ICT applications and re-use them in future design processes. In particular 
qualitative methods (observation, interview, focus group, cultural probe) are not al-
ways carried out in a systematic and thus re-usable manner. Also, data analysis is 
problematic given the nature of the data, which is often multimodal, (speech, text, 
drawings and non-verbal expressions).  

For example, cultural probes is a design-led approach to understanding users that 
stresses empathy and engagement. Probes are collections of evocative tasks meant to 
elicit inspirational responses from people. The approach is valuable in inspiring de-
sign ideas for technologies that could enrich people’s lives in new and pleasurable 
ways [17]. It values uncertainty, play, exploration, and subjective interpretation as 
ways of dealing with those limits [18]. It is particularly useful for groups with cogni-
tive limitations, since it values subjective experience and play. However, analysis of 
cultural probe results has proven to be difficult. 

A number of practical on-line design toolboxes already exist, such as the Inclusive 
De-sign Toolkit, the UCD Toolbox and the HCD Toolkit, offering a good basis for 
prac-tical re-usability of methods [8]. Although some information from current tool-
boxes is re-usable, such as method descriptions, best practices and personas, they do 
not contain re-usable design guidelines or design patterns. Design patterns provide a 
practical and sound method to establish best practices of inclusive design, incorporat-
ing the relevant human values. Interaction design patterns are structured descriptions 
of an invariant solution to a recurrent problem within a context [11]. Future design 
patterns may benefit from existing  sets of ‘Universal Accessibility’ guidelines which 
have already been developed for people with a variety of limitations [12], [39].  

For people with cognitive limitations no official guidelines or standards exist yet. 
However, a lot of research has been carried out into various target groups and applica-
tions, which has often resulted in lists of design recommendations or guidelines. 
There are design principles for elderly people [14], for children [22], design consider-
ations for persons with a cognitive disability [33], [38], and for people of low literacy 
[7]. These guidelines may form a valuable starting point for construction of design 
patterns for these target groups. 

4 Anthropological Research 

4.1 Role of Theory 

Anthropology is the discipline that studies races, cultures, identity, language, and the 
very meaning of human differences [28]. Whereas in the early days anthropology was 
more concerned with the study of non-Western cultures to discover the primitive ori-
gins of Western customs, anthropology evolved as a field within the social sciences 
that studies and tries to explain the diversity of institutionalized cultural beliefs and 
practices within societies and organizations, by means of studying different communi-
ties and subcultures [2], [3]. The study of culture and social aspects and how they are 
socially constructed is the core of the anthropological field. Within anthropology, 
culture is often defined as the complex whole which includes knowledge, belief, art, 
morals, law, custom, and any other capabilities and habits acquired by man as a mem-
ber of society [28]. 
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The field of anthropology has come to know different theoretical perspectives [28]. 
However, all perspectives acknowledge the role of theory to be essential to discover 
and explain patterns in cultural and human values. Central to these perspectives is the 
notion that cultural aspects should be studied holistically, neither in isolation of their 
historically formed contexts, nor from one single viewpoint. Theory in itself is also a 
construction about ‘reality’, accumulated and constructed through discourse, debate, 
consensus and dissensus, by scholars using a specific theoretical perspective [26], 
[27], [29]. For example, a large body of knowledge exists on individualism and social 
cohesion, on the inclusion and exclusion mechanisms in group formations, identity 
formation and the social construction of identity. These theoretical concepts can be 
informative when studying the situatedness of a particular phenomenon within com-
munities or societies, such as the phenomenon of self-reliance, to contribute to suc-
cessful personalization of design [19], [24]. 

4.2 Research Methods 

In order to be able to understand and explain differences in cultural aspects, one needs 
to interpret and understand these aspects from an insider’s point of view, the emic 
perspective [16]. One is only able to understand and explain cultural aspects if one 
systematically, over a longer period of time, gathers empirical data by immersing 
oneself completely in the culture and everyday lives of the people who are the subject 
of one’s study [35]. Below, the research methods (participant) observation, interview 
and focus group are described from an anthropological perspective. 

Observation. The method of (participant) observation is one of the key methods 
within anthropological research. It is used to explore a phenomenon in depth in its 
natural setting over a sustained period of time [9], [16], [35], by thoroughly describ-
ing the daily routines of target group members from an emic perspective. Through 
(participant) observations it is possible to observe the ‘real’ actions of all actors, both 
human and non-human (e.g. symbols, cultural artifacts, technical apparatus), without 
any a priori implicit or explicit interpretations of those actions [16]. The (participant) 
observations are reflected in observational notes and transcripts that are made prefer-
ably on site and during the period of observation.  

Interview. Interviews are a good manner for gathering information on how individual 
members of target groups interpret and explain their actions, experiences, perspec-
tives, their cultural and social values. Informal interviews provide insights in how 
potential users interpret their actions in real life, their use of technology and their 
perspectives on self-reliance [13], [35]. Topics and questions in informal interviews 
are not predefined and open in nature. In contrast, formal semi-structured interviews 
are guided by an ordered list of topics to be discussed during the interview, of which 
the order can be adapted according to the dynamics of the conversation that develops. 
Also, it allows interviewees to elaborate and to go into depth about specific topics [3], 
[9]. In order to conduct formal interviews, thorough preparation an pilot testing are 
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essential. Interviews are preferably held at locations that are familiar to the intervie-
wees. This enables them to relate more to their emic perspectives on the phenomenon 
that is studied, and it creates openness [13].  

Focus Group. Focus groups are often used to describe the consensus that may exist 
among the members of the target group about the phenomenon that is studied. Focus 
groups are considered a suitable method for research among members with a shared 
cultural or social background. Because of the discussion and group dynamics, they 
provide more in-depth information on cultural and social values that exist within a 
certain target group. Similar to interviews, focus groups require extensive preparation. 
Topic lists to guide the group discussions have to be developed, pilot tested and ad-
justed where needed. Focus groups are preferably held at locations that are important 
and familiar within the community or the target group, such as community centers. 
Also, they are preferably guided by interviewers who are known to the target groups 
and speak their language, such as bi-lingual and/or bi-cultural interviewers in case of 
ethnic minorities. 

4.3 Application and Analysis of Methods 

A careful selection should be made of which method to use for which target group, 
application domain and circumstances, including the choice for quantitative or qualit-
ative, for specification or evaluation, and for which phase in the design process. Other 
existing qualitative methods from the (inclusive) design domain which have already 
proven their value, such as cultural probes, should be added to this collection and a 
similar body of knowledge should be accumulated from application of these methods 
to contribute to existing theory-based patterns.  

The information in the different materials (observational notes, transcripts, relevant 
documents etc.) should be analyzed by confronting the different perspectives, inter-
pretations of potential users and observations of real daily life actions with each other. 
When doing so, patterns within the material can be discovered, which than has to be 
interpreted and described using relevant theoretical perspectives and bodies of  
knowledge. For example, transcriptions of interviews and focus groups, preferably 
verbatim, allow re-reading and re-using the expressions used by the participants.  
For analysis purposes, results from qualitative methods should be related to and, if 
possible, supported by results from quantitative methods. 

5 Technological Support for Societal Inclusion: Two Case 
Studies 

Two qualitative studies, one with people of low literacy and one with children and 
their parents, have been carried out in The Netherlands. Both case studies address 
similar high level goals: to support citizens in societal participation. Also, they have 
used similar methods (focus group and cultural probe) to elicit needs and wishes of 
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target group members. Although some of the resulting user requirements are specific, 
also more general results were found. 

5.1 People of Low Literacy 

Target Group, Goal and Methods. In the Netherlands, five levels of literacy have 
been defined: level 1 indicates that a person is low-literate [36]. There are currently 
1.1 million level 1 people between the ages of 15 and 65, whose ability to read and 
write is too low to function well in Dutch society [21], of whom 69% are native citi-
zens. Level 3 (‘functional literacy’) is required to participate in society, have econom-
ic independence and increased participation in life-long learning [31]. 

The goal of the workshops was to gain qualitative insight into the daily lives of 
people of low literacy, and the issues related to societal participation and reading and 
writing they experience. As input, an earlier model to describe societal participation 
was used [34] (see Fig. 2). In this model, social situations are described on two axes: 
context and skill. The context axis describes the kind of social situation the participa-
tory behavior takes place in, and ranges from formal to informal. The skill axis  
describes the type of social skill required to be proficient and successful at the partici-
patory behavior, and ranges from information to communication. 

The methods used in the preference elicitation process were two focus groups and 
one cultural probe. The focus group studies were held one month apart; the cultural 
probe was deployed in the first week after the first focus group. The goal of the first 
focus group study was to learn about the issues related to societal participation and 
reading and writing that the low-literate participants encountered in their daily lives. 
An initial overview of possible issues, inspired by the model of societal participation 
(Fig. 2), was used as input. Participants (nine) were shown four selected examples of 
possibly problematic issues, and were encouraged to talk about their similar expe-
riences and to share any stories related to the topic. The cultural probe was designed 
to gain insight into the participants’ daily lives. Participants were provided with a 
disposable analog camera, a digital audio recorder, and a selection of cardboard cards, 
each corresponding to a certain day of the week. The participants were asked to pro-
vide examples of situations related to reading and writing in their daily lives that they 
were either proud of or hindered by, using any of the materials provided. The second 
focus group had two goals. First, the results of the cultural probes (eight) were dis-
cussed. Second, the participants (six) were asked to rate a selection of technology 
devices and technology services on two axes displayed on a poster: ‘difficult to use’ 
vs. ‘easy to use’ and ‘I use this’ vs. ‘I don’t use this’.  

Analysis and Results. Results were analyzed in three ways. The physical artifacts 
produced by the two focus groups and the cultural probes were analyzed by the re-
searchers in a qualitative ‘expert analysis’. The audio recordings were transcribed, 
and the transcriptions were coded and analyzed using Grounded Theory methodology 
[12]. The observation notes were used to craft Grounded Theory methodology me-
mos. The outcomes of the focus groups and the cultural probes validated the accuracy 
of the earlier model used to describe societal participation (Fig. 2). Important lessons 
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served more as stimuli feeding into another method (focus groups). So data collected 
from a previous session can always be used to stimulate discussion in later sessions. 

6 Discussion, Conclusions and Future Work 

This article has addressed the important question of how to design ICT applications 
which offer smart support for user groups who lack the necessary skills to be suffi-
ciently self-reliant and to use ICT independently, in order to stimulate their self-
efficacy. We showed that a large collection of (inclusive) design methods is currently 
available, quantitative as well as qualitative, for both specification and evaluation, and 
applicable in various phases of the design process. However, we also identified the 
fact that application of current methods not always allows systematically deriving and 
securing the personal goals of users, the relevant human factors aspects and the ap-
propriate technology. In particular qualitative methods, such as observation, inter-
view, focus group and cultural probes, are not always carried out in a systematic 
manner. Data analysis for these methods is also problematic given the nature of the 
data, which is essentially multimodal. Finally, we found that a theoretical base is lack-
ing, to describe data collected from various methods in generic concepts that can be 
translated to user requirements and design patterns. This inhibits re-usability of find-
ings for other personal human values, personal needs and abilities, and personal and 
social contexts, in future design processes for enhancing self-efficacy. 

We have shown that inclusive design methods enriched with qualitative methods 
from anthropology, not only enable deriving specific design requirements that allow 
for personalized systems, but also generic requirements which can be used for other 
target groups and application areas. The reason is that anthropological methods are 
systematically prepared and executed, and existing theoretical concepts stemming 
from bodies of knowledge are used to systematically analyze the empirical materials.  

Two case studies have illustrated the application of two qualitative methods, focus 
group and cultural probes, for people of low literacy and children and their parents. 
The case studies show that through the combination of appropriate inclusive design 
and anthropological research methods we have been able to find not only specific 
design requirements, but also generic requirements. For people of low literacy, the 
context and situation where the participatory behavior takes place (critical practice 
situations) could be described in generic concepts of information acquisition and 
communication skills in formal and informal contexts. For children and their parents, 
it turned out to be possible to define support for self-reliance as a normative system, 
which contains all values of stakeholders in the neighborhood.  

Both knowledge from inclusive design and anthropology provide input to the 
foundation of the sCE method. They contribute to the policies, values and characteris-
tics for groups of citizens that might experience accessibility problems, and provide a 
good understanding of the needs of these citizens and establish a sound foundation for 
the design. Applying theoretical patterns from this foundation contributes to both 
effective and efficient research and development activities and concise and coherent 
design specifications. Through situated application of the methods, new theoretical 
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patterns are derived, that can be added to the foundation for future use. In addition, 
other qualitative and quantitative methods could be applied, to add concepts derived 
from other perspectives and integrating them with existing ones, thereby contributing 
to the existing body of knowledge. 
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