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This paper addresses what might be called  an ideal of ‘Bildung’/formation for students in higher education institutions.. The statement is that student must learn to be aware of a dimension of ontological complexity in knowledge production processes.  This idea concerns ideals of understanding in institutions such as universities which in this paper will be seen as attached to an idea of a unified whole as a dimension of understanding. The idea of a unified whole as a dimension of understanding is seen as a philosophical dimension which should be an important part in teaching and learning in knowledge production institutions such as universities.

   The paper discusses why and how students within humanities and social science in the context of higher education must learn to implement theory of science, in terms of applying methods and approaches from philosophical theories such as positivism, hermeneutics, phenomenology, structuralism etc., in their understanding and application of knowledge. The idea is to discuss if, why and how a philosophical dimension in students’ understanding of a disciplinary subject should be an important dimension of research based learning and understanding.  Trying to pin down this philosophical dimension it will be seen as a dimension of ontological complexity which encompasses an understanding of knowledge production as connected to interpretations of human life and existence.  Students are to achieve an understanding of how ideas applied in knowledge production concern an ontological dimension in terms of being parts of interpretations of foundational characteristics of human life and existence. This is not a statement saying that philosophical issues are to be central in all teaching settings but a claim that philosophical issues are an important part of understanding scientific research due to research (especially within social science and humanities) being a never ending striving for getting a meaningful and whole picture of human life.  Given this assumption knowledge production might be seen as aiming at an idea of the whole and due to I. Kant (1966) and Karl Jaspers (1923/1946) this kind of aiming is a philosophical undertaking: “Aiming at the whole is philosophical and in this sense all science is philosophical as long as it does not forget the end for the means…”  (Jaspers 1923 p.46-47, translated by MW))
. The idea of the whole as a dimension of understanding is seen as an analytical concept and it is not to be seen as an aiming at one universal truth but more as an ideal of what it means to understand something. It means that the idea of a whole must be seen in a perspective of strengths and weakness in terms of what might challenge a given unified whole such as a theory or idea within a disciplinary area.  Following Kant in Kritik der reinen Vernunft (1966) the idea was to find the boundaries of human knowledge while searching for the unit of reason. Therefore, the idea is to conceive of understanding in terms of a unified whole including an idea of breaking down the unified whole achieved.  
   In order to discuss the role philosophical issues and concepts might play in understanding of ontological complexity in knowledge I will take an outset in the concept of inquiry and combine Dewey’s pragmatic view on ideas as integral active factors in human beings’ interpretation and reconstruction of reality with Gadamer’s hermeneutic approach to the concept of understanding.  Before this I will present the background for the discussion of an ideal of Bildung for students in higher education.
Background

Until 1971 it was compulsory for all Danish University students to attend a course titled Philosophicum. The content of this course was a presentation of philosophical concepts and positions.  In the interval from 1971-2001 philosophichum in most study programmes was replaced by a course in theory of science related to the subject discipline. In 2001 it was formally decided in Denmark that a new course called ‘Theory of science in the particular field of study’ should be introduced in all university programmes (Christensen 2003).

  The content of theory of science courses very often is a presentation of various positions such as positivism, hermeneutics, phenomenology, structuralism etc. The idea being is to relate philosophical positions and concepts to the disciplinary area in terms of setting a scene for reflection and discussion of knowledge production within the disciplinary subject. Furthermore the idea is that the students in general gain insight in processes of scientific knowledge production. In this sense the course should be essential as a foundation for research based teaching and learning. 

   The problem is that courses in theory of science very often do not help the student to understand how processes of knowledge production might be connected to ontological and epistemological issues.  I have conducted a pilot-study where I asked students within the area of social science and humanities about their view on the discipline theory of science.  I conducted 5 interviews with a number of 17 students who were organized in smaller project groups with 3 to 5 members. One of the interviews was a single interview.  Furthermore I interviewed two university teachers who teach theory of science in the area of social science and in the area of the humanities respectively. In the interviews the students told me that it is difficult for them to see the relevance of the discipline because they, in courses of theory of science, are taught philosophical positions which apparently have no relevance for the disciplinary subject. At the same time when taught in topics within the disciplinary subject the teachers seldom relate the subject to more fundamental ontological and epistemological issues. Apparently it is the case that theory of science and philosophical issues as such do not play an important role in university teaching. On the other hand it is a demand for students to implement a theory of science approach in assignments, projects and oral examns. The result is that theory of science as a discussion of ontological and epistemological issues concerning knowledge and knowledge production related to a disciplinary subject very often only play a role as a legitimation of a certain methodological approach or it has the role as an appendix and therefore do no play a role as an important source for understanding and discussion of a given subject area. This is the situation for many students in the university in Denmark where I conducted the interviews. It might be different in other universities all over the world.

  I want to stress that it is not that important if the discipline taught is called ‘theory of science’, philosophy of science’ or what else it might be called. The assumption is that most study programmes have an element where some philosophical issues are presented and therefore it must be an issue how philosophical theories are applied in teaching and learning.This element might be challenged by new definitions of knowledge production and new definitions of what might be the epistemological core of science (Nowotny et al 2011).The interesting thing is how fundamental philosophical issues are related to disciplinary subjects and if and how philosophical issues should play a role in students understanding and learning of a disciplinary subject other than philosophy. 
Why must students within higher education learn to implement theory of science positions/ philosophical theories?
The assumption is that in order to reach a deeper understanding of academic knowledge production the student must achieve an understanding of the relation between processes and outcomes of knowledge production and the fundamental ideas, concepts, theories and methods being involved in the process. This kind of understanding is defined as a dimension of ontological complexity in students’ understanding and learning of disciplinary knowledge.  Philosophical ideas should play an important role in this endeavor due to the characteristics of philosophy as a discipline where coping with fundamental ontological and epistemological issues is the core activity. Research based teaching should be characterized by communication of knowledge in terms of theories, facts etc. as well as communication of how the actual knowledge is created by application of concepts, ideas, theories, methods etc.. Furthermore, the students are to understand that production of knowledge has an ontological dimension due to underlying ideas of man and reality which are applied in the process. Teachers might present data and fact without presenting ideas applied in the process of production of data and facts. The consequence will be that the students do not see what kind of ideas which underlie the outcome - for example how a concept such as happiness is defined as a starting point for a quantitative investigation of wellness in a given population. 
Example from an interview

An example will be given from an interview with three students who study politics and administration in their second year. A student talks about decision theory. I ask the student whether they use philosophical theories when discussing decision theory. 
The student says: We use theories which tell that human beings do think in a rational way. At the same time the theory tells that the ability to think in a rational way has its limits which have consequences for the process of deciding. This might be seen as a kind of recognition of that human beings do not always know what to do – do not always have a plan due to limitations that hinders the possibility of getting the optimal in all cases. In this sense it is kind of coming to terms with what it means to be a human being in reality and the consequences it might have. I do not have a theory of science position I can relate it to – because I do not feel that I have the overview. “

Another student continues: “..We can see how it is with our understanding of how a process of deciding works. We do understand it in terms of an understanding of how human beings are like.  We have been trained to an understanding of making it fit into one of these boxes. Are you a positivist or what are you? This is the way we do feel we have learned it.”

The statements above tells that the students during the interview (because I asked him) gets an idea of ontological complexity in terms of a more complex understanding of human beings in terms of being characterized as a rational being might be described in several ways which point to different ideas of rationality and different pictures of what it means to be a human being.
A tendency in the modern university is that students are to learn something in terms of learning outcomes. Apparently the idea of understanding as a hermeneutic endeavor is not the ideal of the mass university
. The problem is that a focus on learning outcomes might have the consequence that students are not able to see knowledge and knowledge production in a perspective of wholeness. The consequence might be that they do not get an idea of how knowledge production implicit or explicit is connected to ideas which are connected to world views and view on what it means to be a human being. As it appears in the interview the student’s way of understanding is a ‘fit in the box’ understanding instead of an understanding which aims at the whole in terms of finding deeper connections and exploring fundamental ideas of humanity and society within the area of knowledge.  
Ontological complexity in understanding of knowledge production as a process of inquiry

In order to start a discussion of what role an idea of the whole as a philosophical undertaking might play in student understanding of ontological complexity in knowledge production I will take an outset in John Dewey’s concept of inquiry and his definition of thinking as the way in which human beings carry on their inquiries. Dewey stressed the idea of the whole in the process of inquiry in terms of an understanding of inquiry as aiming at an unified whole. Furthermore he stressed an understanding of ideas as operations to be performed. The importance of this understanding of ideas is the view of ideas as concrete, practical tools which due to being part of human life and habits are permeated with values. Combining Dewey’s pragmatic view with Gadamer’s hermeneutic view these working ideas must be seen as values of practice
 (Wiberg 2007) due to being constituted by human experience, ideals and effective history of ideas. 
Concerning ideas Dewey said:

“Ideas that are plans of operations to be performed are integral factors in actions which change the face of the world. Idealistic philosophies have not been wrong in attaching vast importance and power to ideas. But in isolating their function and their test from action, they failed to grasp the point and place where ideas have a constructive office. A genuine idealism and one compatible with science will emerge as soon as philosophy accepts the teaching of science that ideas are statements not of what is or has been but of acts to be performed. For then mankind will learn that, intellectually (that is, save for the aesthetic enjoyment they afford, which is of course a true value), ideas are worthless except as they pass into actions which rearrange and reconstruct in some way, be it little or large, the world in which we live.” (Dewey [1929] 1990, s. 111).

Understanding is to be seen as a mode of inquiry where application of ideas is part of the inquiry process. John Dewey defined the concept of inquiry in the following way: 

“Inquiry is the controlled or directed transformation of an indeterminate situation into one that is so determinate in its constituent distinctions and relations as to convert the elements of the original situation into a unified whole.” (Dewey 1991 p.108). 
If students are to see the ontological complexity in the inquiry process which for them or a researcher leads to a knowledge outcome they are to understand how an indeterminate situation of not understanding might be transformed in a determinate situation where understanding takes place. Dewey use the metaphor of the whole in terms of ‘a unified whole’. It is to be discussed why the idea of a unified whole must be part of the process. The idea is that the whole is a useful metaphor for investigation of the phenomenon of student understanding.  Dewey said in How we think that “There is not at first a situation and a problem” (Dewey 2008, p.201). What is going on is more complex due to the uncertain situation. In order to get hold of the situation the individual who is facing the problematic situation metaphorically climbs a tree in order to get a viewpoint where it is to be seen ‘how facts stand related to one another’ (Dewey 2008 p.122). Dewey described this as determining relating structures which implies that the student is to find a kind of pattern which gives meaningfulness to the situation. Dewey’s analysis of getting hold of an uncertain situation has some likeness with Gadamer’s hermeneutical way of thinking.  The hermeneutical version of what Dewey called an uncertain situation might be ‘the hermeneutic situation’ (Gadamer 1986 p.307) . Hermeneutic situations are characterized by being situations where the person involved does not have a full overview of the situation due to the fact that the person is situated in the situation. At the same time the person who is in the hermeneutic situation will be embedded in a horizon of meaning which on the one hand limits the persons understanding and on the other hand gives a direction to possible actions. An understanding of human being as interpreting applicants of ideas combines the phenomenological and hermeneutical idea of intentionality with Gadamers concept of application (Gadamer 1986 p.312-316) and Dewey’s idea of viewing ideas as ‘plans of operation’. To sum up: Understanding, reconstructing and production of knowledge might be seen as a process of inquiry where the individuals who strive to understand intentionally applies operative ideas in order to transform an undeterminate situation into a coherent whole. 
 The idea of a unified whole in the process of inquiry might be seen as a pragmatic tool, a metaphor or as an educational means as well. The idea of a coherent whole is to be challenged and developed if a more precise definition of an ideal of ontological complexity in student understanding is to be developed.  In the later book Knowing and the Known Dewey & Bentley introduced the concept of transaction as distinct from the concept of interaction. The idea was to develop the process of inquiry from being interactional procedures to becoming transactional procedures. A transactional procedure includes an idea of seeing whole processes and not just elements relating to each other. A transactional procedure might according to Dewey give possibilities for challenging former frameworks and hypothesis during the process of inquiry (Dewey 1989, p. 115-116).  Apparently a higher degree of complexity is involved in a transactional procedure because understanding in terms of transforming uncertainty into unified wholes is not just to relate elements together into a whole but to see the whole in terms of a whole process.   
The assumption in this paper is that there is a lack of ontological complexity in the way many students understand and deal with knowledge because they do not connect the act of knowledge production with a fundamental and philosophical interpretation of man and social reality. The consequence is that the students’ understanding of knowledge production is not combined with a more fundamental discussion of how human self-interpretation of man as a producer of knowledge influences processes of knowledge production. To be able to see, analyze and to challenge unified wholes therefore must be part of the formation of students in higher education.
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Further investigation:

An outline of the project:

1. Empirical investigation concerning the status of theory of science/philosophical issues in European Universities:

a) A mapping/survey of how teaching in theory of science/philosophical issues concerning knowledge production is going on in selected study programs in European Universities.(concerning: course plans, course literature, examination, integration with other disciplines)

b) Interviews with teachers and students concerning their understanding of the content and function of theory of science/philosophical issues concerning knowledge production in university education.

Questions might be:  

c) An investigation of student assignments concerning the application of theory of science/philosophical issues concerning knowledge production.

2. Theoretical focus:

Definition of the content and function of theory of science/philosophical issues concerning ontological complexity in university education.

 
-The concept of inquiry
- The idea of understanding ontological complexity in knowledge production in terms of an understanding of how the idea of the whole is implemented in student understanding.
3. Suggestions for a didactics of theory of science

· How to support students processes of learning and understanding concerning the integration of theory of science/philosophical issues concerning knowledge production in handling of knowledge.

· Research based teaching: The teachers role as a research mediator and research facilitator
I am very interested in cooperating with other researchers in order to know more about the situation in other universities. Please contact me: wiberg@edu.au.dk
� “Die Richtung auf das Ganze ist “philosophish” daher ist alle Wissenschaft philosophish, sofern sie nicht über den Mitteln den Zweck vergisst, nicht im Lexikalischen, in den Apparaten, in den Sammlungen, im Technischen und im bloss Vereinzelten untergeht und die idee verliert.” (Jaspers 1923 p.47)


� For a discussion of the mass university and new kinds of knowledge production in terms of modus 1 and modus 2 knowledge production, see Gibbons 1998, 2005 and Nowotny 2011.


� A value of practice is an idea loaded with value, which is applied as an intentional tool in practice and is working as a constitutive value in relation to situations and actions. Due to being a constitutive value of situations and actions it can be described as a property of situations and actions. As a constitutive idea it points backwards to previous experiences and ‘effective history’ (‘Wirkungsgeschichte’) while at the same time it points forward to a given situation and action. As a value which points forward it has a strategic and visionary role. (Wiberg 2007) 
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