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Abstract. Questionnaires provide a useful instrument for capturing knowl-
edge as part of ontology engineering. Often knowledge is derived from a 
single domain expert who may be personally involved in the ontology pro-
ject. However, in domains of common phenomena such as geography 
knowledge can be drawn from larger populations. This paper presents a 
number of implications for such an endeavour based on the author’s per-
sonal experiences that highlight aspects of the nature of knowledge, catego-
risation and conceptualisation, and cultural and linguistic constraints. 

1 INTRODUCTION 

Social sciences apply both qualitative and quantitative research methods in 
order to explore human behaviour (Pope and Mays, 1995). In ontology en-
gineering the concern lies with formalising a conceptualisation of a specific 
domain for which recording of relevant knowledge is necessary. Finding a 
source of expertise that can be harvested is one big challenge, the other is 
faced by how this information can be most efficiently extracted. Indeed, 
most knowledge acquisition techniques focus on interviewing a single do-
main expert, or extracting knowledge from loosely structured textual or 
multimedial data, or databases (Svátek, 2006). However, if such knowledge 
is to be drawn from a wider population, then survey techniques as em-
ployed by social sciences become a means to an end (Richie and Lewis, 
2003; Patton, 1990; Green and Thorogood, 2004). 

This paper was initiated through personal experiences from gathering 
knowledge for the land use domain (Thomson and Béra, 2007). In section 2 
the nature of knowledge is discussed with respect to the expert in a geo-
graphical context. Section 3 presents relevant issues for capturing knowl-
edge through questionnaires, before conclusions are drawn. 

2 WHO IS THE EXPERT? 

The relation between humans and their knowledge about and their interac-
tion with the environment is not an easy one to ground, as can be seen from 
numerous theories such as empiricism, positivism, rationalism, idealism, or 
constructivism, that offer different explanations for the nature of knowl-
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edge (Gale and Golledge, 1982). Apart from technical knowledge that may 
be well documented, what is individually understood as knowledge de-
pends largely on a person’s beliefs and truths that one confides in. Thus, 
what is accepted as knowledge may well be infiltrated by false beliefs and 
truths (Smith, 2004). Especially if a system of knowledge relates to the 
geographical domain, subjects become malleable to physical, cultural and 
social influences present in that environment. As beliefs may vary accord-
ing to gender, ethnic, cultural differences, and spatial context, it is insuffi-
cient to transform beliefs directly into a domain knowledge. 

Nevertheless, as Wilson and Keil (1999) argue, building a knowledge-
based system is like intellectual cloning, where one finds persons with a 
reasoning skill that is important to the problem at hand, talk to them to de-
termine what specialised knowledge they have and how they reason, then 
embody that knowledge and reasoning in a program. Usually the choice of 
expert is determined by their knowledgeability in the domain of concern. In 
the geographical realm, where the environment poses as the normal setting 
for people’s activities (Downs and Stea, 1977) and knowledge is concerned 
with common, natural phenomena, every person becomes an expert in their 
own rights (Lowenthal, 1961). This allows to gather manifold, context-rich 
observations which not only aid the grounding of ontologies (Kuhn, 2001) 
but ensure validity by generalising subjective knowledge to the objective 
reality (Thomson and Béra, 2007). 

3 CAPTURING KNOWLEDGE 

The usual guidelines apply for developing questionnaires (Oppenheim, 
1992; Willis, 2005; Taylor-Powell, 1999), that hold commonly known dif-
ficulties in administering questionnaire surveys (Boynton and Greenhalgh, 
2004; Wall et al., 2002). According to Svátek (2006) questionnaires pro-
vide a useful resource in ontology design due to their small extent and rich-
ness in knowledge, and their relevance in terms of the domain and its appli-
cations. However, the greatest challenge lies with uncovering one’s knowl-
edge, in particular since people may be unaware of their knowledge 
(Downs and Stea, 1977), and have no direct access to their own uncon-
scious processes. For example, in Thomson and Béra (2007) different 
methods were used to access knowledge by developing a conceptualisation 
task founded on Rosch’s (1978) proposed category system and studying 
reasoning abilities based on the processes that took place on a topographic 
map whilst being read and interpreted for land use types by respondents. 
Although the mind is compelled to organise and structure information to 
achieve cognitive economy (Pinker, 1997), the capturing of knowledge that 
does not directly touch upon respondents’ conscious daily habits and be-
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liefs demands great efforts from a respondent’s perspective. However, a 
sample’s suitability and skill to perform certain tasks can usually be en-
sured through purposive sampling strategies (Pope and Mays, 1995). 

Another issue is language which provides the means to convey informa-
tion. The impreciseness and ambiguities of natural languages prohibit their 
direct transformation into formal languages of artificial construct and de-
fined rules (Tversky, 1993). Furthermore, due to its determining power of 
how the world is perceived and conceptualised, language is at the root of 
many different worldviews (Sperber and Hirschfeld, 1999). Despite scepti-
cal views regarding the significance of cultural differences in spatial cogni-
tion (e.g. Montello, 1995), human mental processes make use of cultural 
tools, and are a reflection of that culture just as they are a reflection of the 
spatial environment at that place and time. Therefore, respondents’ roots of 
nationality and their spoken languages need be accounted for possible dif-
ferences in beliefs and concepts (Mark and Turk, 2003). 

4 CONCLUSION 

The aim of ontology engineering is to find a coherent means by which con-
cepts and their characteristics can span the divide between concepts as crea-
tures of the mind and as properties of objects in the world (Smith et al., 
2005). No matter which domain the ontology addresses, the building of a 
conceptualisation worthy of representing real world entities according to 
their interaction with human beings will lead to more human-conceptible 
models. The danger, however, in any such qualitative approach lies in the 
infiltration of human knowledge with erroneous beliefs. This can only be 
erased by generalising subjective views to objective knowledge and ac-
counting for cognitive abilities that can be all the same across cultures, but 
may also vary depending on domain-specific acquired knowledge. 
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