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The Board for Doctorates of Delft University of Technology meets once a fortnight and is chaired by the Vice-Chancellor. This Board formally appoints the supervisor(s) for each doctorate, nominates the members of the Doctoral Examination Committee and decides whether the candidate should be granted the title of Doctor. During the public defence of the thesis, it is represented by the Doctoral Examination Committee.

The Board for Doctorates also issues the Doctorate Regulations, and revises these from time to time. The last major revision was that of 1 September 2004. The propositions appended to the thesis were discussed repeatedly by the Board during the 2 years preceding this last revision. Propositions from the theses currently under review have been a constant point on the Board’s agenda for more than a year. To ensure the quality of the propositions, the supervisor is already required to sign a statement confirming that the propositions are regarded as ‘defendable’. This formulation has now been changed to ‘opposable and defendable’
. The author explains the reasons for this change on behalf of the Board. 

Concerns about the quality of the propositions appended to the thesis

The Board for Doctorates has had concerns about the quality of the propositions appended to theses for some considerable time. The Board's concerns were such that it even considered the possibility of removing the obligation to produce such propositions from the new Doctoral Regulations. Weak jokes or statements that might give offence to many people have been submitted as propositions; in the opinion of the Board, these did not contribute to the academic objectives of the graduation ceremony or the good name of our University. This does not mean that none of the propositions appended to a thesis may be humorous. On the contrary, every joke is characterized by a change in assumptions during the narrative, and the primary task of science is to replace existing assumptions by hypotheses that show empirical reality and its technical potential in a new light. The testing or verification of such hypotheses is its second task. A proposition casting new light on our preconceived ideas lends itself very well to a humorous formulation, but humour is not the primary objective of scientific propositions. The origin, purpose and meaning of the propositions appended to a thesis are still relevant today (perhaps more so than ever, in a world where popular myths are disseminated so rapidly), but they do not always receive due appreciation.

The function of propositions

Until the 19th century, theses consisted solely of propositions. (After all, the basic meaning of the word “thesis” is “proposition”.) It was only later that these propositions were preceded by written explanation and empirical testing or logical proof. As the thesis grew into its present form, the propositions came to be regarded as less important and were banished to a separate sheet included with the thesis. Many candidates find it hard, after completion of a prolonged investigation, to go on to formulate propositions that can spark a scientific debate. After so many years of research, they would seem to be left with no unanswered questions. While their thesis then demonstrates their ability as a researcher, it gives no evidence that they are able to formulate hypotheses that would serve as a challenge to further investigation. The hypotheses underlying a doctoral study are developed with the necessary guidance, and are no longer explicitly discussed during long periods of investigation. It is precisely the ability to pose scientific questions oneself that is tested by the formulation of bold propositions and their defence in public.

The importance of opposability

To this end, the propositions appended to a thesis must not be only positive statements that can be defended within a certain field of science, but must also be challenging. For example, the proposition ‘the sun will rise tomorrow’ may be defendable but it is not at all challenging in the current intellectual climate and could never trigger a debate of pros and cons capable of advancing the boundaries of science. The new version of section 17.1 of the Doctorate Regulations therefore states that propositions appended to the thesis must be not only scientifically sound and defendable but also opposable. The supervisors must confirm that the propositions meet both criteria. The Board for Doctorates hopes that this simple requirement will eliminate many half-baked propositions, and give propositions in general more scientific weight. In fact, the demand that propositions must be opposable as well as defendable adds two further requirements: decisiveness and boldness. The Board for Doctorates also permits normative statements, i.e. the proposition may state not only an empirical truth or a technical possibility but also a moral desirability. The criteria of decisiveness, boldness and defendability apply to all three types of statements, though they will be illustrated below mainly with reference to empirical truth.
 

Decisiveness

A proposition may be said to be ‘decisive’ if for example it is true or false (i.e. not a question, exclamation or command) and without tautology or attenuating qualification such as ‘often’, sometimes’ or ‘to a considerable extent’. Vague quantors cannot be refuted by opponents during the public defence of the thesis, and must therefore be regarded as ‘not opposable’. If necessary, a proposition may contain the qualifier ‘generally’ or ‘usually’, since this means literally ‘in more than 50% of the cases’, but such probabilistic quantors make both opposition and defence impossible when the relevant statistical data are not available during the debate. A proposition with existence quantor (there is a case where ... applies) is only opposable when no example is yet known (e.g. before 1988: ‘a proof of Fermat’s last theorem exists’). In fact, such propositions are very appropriate for a university of technology, for inventions and designs. They have the general form “There is a possible method (or technique) to ...”. A generalizing al-quantor (it may be stated in any case that …) challenges the opposition to present counter-examples. When the proposition does not contain an explicit quantor, an implicit al-quantor may be assumed, though the opponent would do well to ask the candidate “Does this apply in all cases?” before producing his counter-example. Such a debate is scientifically productive when it clarifies the assumptions under which the proposition applies and those under which it does not. If a counter-argument is produced, the candidate can reformulate the proposition to “Apart from such and such a case, it may be stated that …” and invite the opponent to find a further counter-example. If the revised proposition stands up to attack, it has been successfully refined and may be regarded as a ‘triumph of science’. It would be appropriate in such cases to reprint the propositions and send all the initial recipients a copy, to demonstrate that the tradition of defending and opposing the propositions appended to a thesis is not merely an empty formality. 

 

The challenging nature of propositions

To state that a proposition is ‘challenging’ means that there is some doubt about its scientific truth or falsehood, so that arguments for and against it can be weighed against one another. If there is absolutely no doubt about the truth of a proposition, it no longer has any relevance for the advancement of science. A proposition assumed by everyone to be true can be defended, but there is no point in investigating it any further. Conversely, a proposition that is clearly false does not come into consideration for further investigation. It only becomes scientifically interesting if some doubt exists as to its truth. A scientific hypothesis (literally sup-position) to be tested by investigation is thus challenging by definition, since otherwise there would be no point in the investigation. The most valuable propositions are those which are generally regarded to be untrue (such as the views put forward by Copernicus in his time) but which, possibly on the basis of new evidence, turn out to be defendable. One would be fortunate to come up with discoveries of this magnitude today! Such propositions demonstrate the candidate’s critical and innovative approach and his or her ability to advance the boundaries of science. It would be useful if the candidate were always to formulate the central hypothesis of the thesis in extreme terms, ‘sailing as close to the wind’ as possible, and to present this as the first proposition. For example, if the thesis offers the solution to a problem, the first proposition could state that this is the only or the best solution. Such a statement would not be appropriate in the body of the thesis, which must aim at scientific exactitude, but is acceptable in a proposition which, as we have noted, should be scientifically sound but also challenging. Subsequent propositions may concern matters not dealt with in the thesis, and indeed belong to other scientific disciplines. For example, the candidate may question the validity of the results of other investigations, possibly in fields other than his or her own, which may be cited in the proposition. If a direct quotation from another investigator’s results is given in a proposition, it would be gracious for the candidate to invite that investigator to oppose the proposition in question from the floor during the public defence of the thesis.

Defendability

The ‘defendability’ of a proposition, on the other hand, means that while the truth of the proposition is not self-evident (i.e. the proposition is challenging in the sense used above), sound scientific arguments can be advanced in its favour. The field of science in which these arguments are valid (not necessarily ‘reliable’) and defendable should be mentioned explicitly in the proposition (e.g. ‘in psychology’). This will serve to limit the number of playful propositions and allows the candidate to show that his or her insights extend beyond the boundaries of his or her own domain (universitas). In this context, ‘defendable’ also means ‘morally acceptable’. When approving the propositions, the supervisor must consider to what extent it is appropriate for the candidate to include normative statements among the propositions to be defended during the graduation ceremony.

The utility of clear-cut formulation

It may be hoped that the new requirement of opposability will reduce the number of propositions that could be appended to a thesis to a subset of the original population that is more useful from a scientific and teaching point of view. It will not however make it any easier to formulate the propositions. The candidate must possess the ability to appreciate both sides of an argument here. Anyone who has ever organized a debate will know how hard it is to formulate a proposition that one person is prepared to defend and another is equally prepared to attack. If moreover one half of the audience supports the proposition while the other half opposes it, it may be concluded that the proposition is socially relevant and the audience will listen to the arguments put forward with full attention. Precisely the same holds true for scientific relevance. While sowing division is regarded as reprehensible in political terms, only propositions that engender strong differences of opinion lead to truly worthwhile scientific debate and research programmes that society is prepared to fund. Too much money has already been spent in the past on underpinning self-evident facts. It is precisely the facts that are not self-evident that are relevant for scientific and technological research.

Prof. Kroes has kindly offered to organize a course that will help candidates to formulate opposable propositions as defined in the new Doctorate Regulations and to train them in scientific debate. The Board for Doctorates recommends candidates to follow this course, in the hope that this will lead to an improvement in the quality of the propositions appended to theses in coming years.

� This change has been implemented in the Doctorate Regulations, but not in the Explanatory Notes given in Part II of these Regulations. Explanatory Note f should therefore be read as follows: “The supervisor’s approval of the propositions shall be explicitly mentioned at the bottom of the sheet bearing the propositions, in the following form: “These propositions are regarded as lending themselves to opposition and as defendable, and have been approved as such by the supervisor(s).”
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