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Abstract. Although most authors on Information Literacy do not really differ in 
their definitions of the information literacy concept, phenomenographic re-
search makes clear that in the context of education at least two different concep-
tions can be distinguished: an “Information Problem Solving” conception and a 
“Personal Knowledge Base” conception [1]. The conception of “Information 
Problem Solving” has been elaborated on in various models by many research-
ers but the operationalization of the “Personal Knowledge Base conception” 
has, until now, been ignored in LIS research.Based on educational literature a 
model for the content of a “Personal Knowledge Base” will be proposed. Two 
kinds of internalized knowledge are distinguished: the body of knowledge of 
the discipline and metacognitive knowledge. Both of these elements display sub 
content. This conception of information literacy as a “Personal Knowledge 
Base” is consistent with the idea that “learning to learn” is one of the main 
goals of Higher Education.  

Keywords: Information literacy, information problem solving, personal knowl-
edge base, metacognitive knowledge. 

1 Introduction 

Most of the researchers who study the phenomenon of Information Literacy agree that 
IL refers to a person’s broad ability to use information from various sources, which 
includes a set of six or seven sub-skills [1]. This ability is also referred to as ‘Informa-
tion Problem Solving’ skills [2-3]. However, also mentioned is at least one other con-
ception of IL that is distinguished in phenomenographic research, the so called ability 
to build or to extend someone’s Personal Knowledge Base. This conception of IL as 
building a knowledge base was introduced by Bruce in her ‘Seven Faces of Informa-
tion Literacy’ [4]. Since this publication, the conception of IL as a PKB is often con-
firmed in the literature, but contrary to the Information Problem Solving-process, it 
has so far not been made operational in concrete sub-skills or actions. In this paper I 
will make suggestions to clarify the more abstract concept of a PKB. 
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2 Study Design 

The research question was: which knowledge types can be distinguished in someone’s 
Personal Knowledge Base? Because IL is considered a learning issue [5], the answers 
to this question were searched in the educational literature, more specifically those on 
design of instruction for vocational education and the literature on metacognitive 
knowledge. The main keyword that was used in Google Scholar to retrieve the infor-
mation, was “personal knowledge” combined with a Boolean AND with “knowledge 
types” and / or “knowledge structures”. 

The purpose of the research was the construction of an IL model which integrates 
Information Problem Solving with the concept of the Personal Knowledge Base. 

3 Findings 

The Instructional Design Theory by Van Merriënboer and others describes how 
complex skills such as searching for research literature can be learned and can be 
transferred to other situations. The key component in their model is the skills 
hierarchy [6]. 

Figure 1 gives an example of such a skills hierachy. In this case it was preferred 
not to use Van Merriënboers own hierarchy for searching for research literature but to 
use an example from some of his colleagues which refers to the complete skill of 
Information Problem Solving [3]. 
 

 

Fig. 1. Skills hierarchy for the “information problem solving skill” from Brand-Gruwel, Wop-
ereis and Vermetten [3] 
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Execution of complex learning tasks as expressed in figure 1 helps, according to 
Van Merriënboer, the construction of cognitive schemata [6].  The schemata them-
selves can have two forms: mental models (declarative knowledge; knowing what, 
why) and cognitive strategies (knowing how something should be done). Both of 
these two types of knowledge refer to professional knowledge from the discipline in 
which the task is executed. 

Schaap and others, whose backgrounds are that of vocational education, confirm 
the construction of mental models and cognitive strategies during their work on study 
tasks but they distinguish a third type of personal knowledge: the norms, beliefs and 
values of the discipline [7]. According to them, mental models and cognitive strate-
gies can often be learned from instructions and books or other types of codified 
knowledge (and can therefore also be learned during the execution of information 
problem tasks). For the acquisition of norms, values and beliefs, the interaction with 
professionals is necessary. They can be codified in books and documents but they are 
best acquired during learning in workplaces, for instance during an internship. Never-
theless, according to them, the norms, values and beliefs of a person are a part of his 
or her “Personal Professional Theories”, which in our research is recorded as his or 
her PKB. 

All the mental models, cognitive strategies, values, norms and beliefs that belong to 
a specific discipline, are also called the Professional Body of Knowledge (BoK) [8]. 
Researchers in Information Literacy, however, distinguish an alternative type of 
knowledge that is not related to a specific domain but can be characterised as knowl-
edge about the cognitive process of learning itself, also referred to as “metacognition” 
[9]. This metacognitive knowledge is a result of the learning-to- learn process, the role 
of which is becoming more and more important in education [10]. 

The main resource to make the concept of metacognition more concrete was a pa-
per by Pintrich [11]. He describes three types of metacognitive knowledge: 

 

• General strategies for learning, thinking and problem solving. These include gen-
eral knowledge about how to attack cognitive tasks or intellectual problems. 

• Knowledge about different cognitive tasks, which includes knowledge about the 
strategies that can be applied to a particular task. Knowledge about cognitive tasks 
is therefore not only about ‘what’ the task is but also about ‘how’ and ‘when’ it 
can be performed. 

• Self-knowledge about one’s strengths and weaknesses. 
 

Alexander, Schallert and Hare mention the distinction of these three types of meta-
cognitive knowledge as well, but they also distinguish a fourth component of meta-
cognition, that is someone’s plans and goals [12]. They emphasise that these plans 
and goals are often influenced by the affective relations that people have with the task 
and the task environment. The difference with ‘self-knowledge’ is that someone’s 
plans and goals are often more influenced by motivational factors than by someone’s 
self-experienced strengths and weaknesses. Kuhlthau’s work [13] is a thorough de-
scription of the importance of this affective facet of someone’s ability to solve infor-
mation problems and a study by Walraven more recently confirmed it [14]. 
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4 Conclusions 

Combining the “Information Problem Solving skills hierarchy” from figure 1 with the 
findings from the literature about the Professional Body of Knowledge and Metacog-
nitive Knowledge results in an Integrated Model for Information Literacy (figure 2). It 
expresses all the activities that are carried out in the context of  
information problem solving and the (new) personal knowledge that is created with it. 

 

 

Fig. 2. Integrated model for information literacy 
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The two components of the model are connected with arrows that point in two differ-
ent directions which indicates that they have influence on each other. During the solv-
ing of information problems, the existing knowledge from the Personal Knowledge 
Base is called up and used but during the same Information Problem Solving proc-
esses, new knowledge is created which leads to a modification of the Personal 
Knowledge Base [see also 7]. 

5 Discussion 

This exploration of the concept of a “Personal Knowledge Base” is part of a more 
extensive research project on assessment of information literacy. In the larger project 
a scoring rubric was developed [15]. The scoring rubric of information literacy em-
phasised the activities and products of students who are actually solving information 
problems (the upper part of figure 2). The “Personal Knowledge Base conception” of 
information literacy that is presented in the lower part of figure 2, suggests a new 
research question, namely the question of how this personal knowledge of students 
can be measured or assessed. Related to this is the question of how Information Prob-
lem Solving and the construction of personal knowledge do exactly interact. How-
ever, these questions seem to belong more to the field of learning sciences than to the 
discipline of information sciences. It is nevertheless the intention of the researcher 
that the integrated model for Information Literacy which is proposed in this paper, 
contributes to a bridge which closes the gap between those two fields of science. 
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