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We are sorry to inform you that your paper has been rejected,  

due to the lack of empirical evidence supporting it. 

 

It may well happen that some of us, in the course of our academic lives, have 

received, perhaps more than once, a communication similar to the one at the top of this 

article. It seems there is a widespread idea that a work only deserves to be qualified as 

“scientific” if it is supported by “empirical evidence” (from the Greek empeiría, 

experience). My purpose in this article is to present some arguments (and if possible 

convince the reader) that this stance is completely insufficient, and to recover a place in 

our academic lives for a kind of research that is more speculative than experimental in 

character. Of course, I do not intend at all to question the legitimacy of experimental 

research, but rather to argue that a harmony must exist between the two. However, this 

harmony seems to be particularly menaced in current Computer Science research. 

Which is paradoxical, since Computer Science is rooted both in speculative sciences 

such as Mathematics and experimental sciences such as Physics. 

 

Radical empiricism 

Indeed, it is very easy to criticize this prevailing, radical empiricism: the idea that 

“only those propositions that are obtained through experience are scientific, and thus 

acceptable as true”, is not supported itself by any kind of empirical evidence. Therefore, 

radical empiricism must be rejected as self-contradictory. Besides, the History of 

Computer Science provides us empirical arguments against empiricism and shows us a 

very different picture, as we will see later. In other words, if radical empiricism is 

preached, it is not due to empirical or experience-based reasons, but because of other 

kinds of not so clear, to-be-discovered, motives. However, given the extraordinarily 

important role that empirical evidence has in science (not without reason we speak of 

the experimental-scientific method), it would be very superficial to remain with such 

facile criticism, without trying to go deeper into the question. 

Learning from experience, i.e. formulating general rules on the basis of particular 

cases, is generally known as induction. Scientific inductivism expressed itself during the 

20th century mainly through the philosophical stance known as Verificationism, to 

which Falsificationism was opposed (I will try to insure that these two are the last –isms 

mentioned in this article, so that the reader can proceed without having to make 

marginal notes).  

Verificationism upholds an optimistic thesis: induction is possible. That is, it is 

possible to formulate true general laws on the basis of particular experiences. This 

optimism provides the ground for the most generalized attitude among scientists, which 

precisely leads them to seek the confirmation of their theories in experience. The big 

problem of induction is to determine whether it truly has a rational foundation, since the 

mere fact that particular cases are repeated does not warrant the positing of a general 



law. Unless we admit a priori that regularities cannot be casual: there must be some 

kind of rationality in the universe, which is within reach of the human mind. Sarcastic 

critics of Verificationism will remember the old story told by Bertrand Russell about 

that “inductive turkey”, which after months of repeated experiences (most regular, 

indeed) came to the firm conclusion that the man who fed it every morning in the 

farmyard would continue to do so until the end of times, with all his affection… 

Falsificationism, by contrast, as set forth mainly in the writings of Karl Popper, 

considers in a rather pessimistic way that induction is not possible; we cannot aspire to 

prove the truth of any scientific theory; scientific hypotheses are no more than mere 

conjectures that are provisionally accepted until a new experience appears to refute 

them (what Popper calls “falsification”). This stance is informed by a commendable 

skepticism which has helped to give it credit among scientists, too. But the truth is that, 

if taken to its ultimate consequences (beyond the point Popper himself would have 

taken it), Falsificationism becomes absurd: scientists do not devote themselves to 

formulating and provisionally accepting whatever theory, and then to looking for 

counterexamples that refute it.  

On the contrary, scientists strive to verify hypotheses as much as to refute them, and 

they only accept hypotheses which are reasonable from the start and that have a huge 

explanatory power. What this “reasonability” might be, this “explanatory power”, or 

even the “simplicity and elegance” that no doubt have influenced great scientists in the 

formulation of their hypotheses and theories (think of Galileo, Newton, Einstein…), is 

an arduous problem for the Philosophy of Science which we cannot address now. I only 

wish to point out that neither Verificationism nor Falsificationism can give a full 

account of the reality of scientific activity in all its magnitude. And that both, 

considered as methodological stances, refer to something that is beyond factual 

experience. Paying attention only to empirical evidence is not acceptable, especially if 

the consideration of correctness of reasoning is set aside, since, at least, empirical 

evidence must be adequately interpreted with good reasons. Experimentation without 

the guide of speculative thinking is worthless. 

 

Truth and relevance 

We have demonstrated that empiricism is insufficient. There cannot be a complete 

scientific activity that consists solely of proving theories by means of experiments: first, 

theories must be formulated and developed, and their explanatory power must be 

demonstrated, so that the investment of human and material resources in the 

experiments, which may be very costly, can be justified; then, the experiments that will 

prove or refute the theories must be carried out. Moreover, experimental verification 

may say something about the truth of a theory, but it can say nothing about its 

relevance, i.e. its interest to the scientific community or society as a whole.  

In this respect, we should be careful to distinguish between experimentation of a 

theory and its practical application: the latter is particularly important in engineering, 

but developing a practical application does not properly constitute an experimental 

verification, according to inductive criteria, of the theory that supports it. For example, 

showing with adequate reasons that a certain design pattern solves a recurrent 

programming problem demonstrates its applicability without the need of experiments 

and statistics; the rationale of the pattern, instead, is indispensable. The potential utility 

of a theory may be enormous, and should be fully acknowledged, but it is not at all an 



inductive proof, a verification. Conversely, having an empirical validation is not the 

same as having a practical application. 

 

Lessons from History 

Now then, having demonstrated that empiricism is insufficient in and of itself, can 

we at least say that it is necessary? That is, should we consider it an essential part of 

every scientific activity? From the scientific point of view, is a purely speculative-

theoretical work acceptable without empirical support? In order to answer this question, 

allow me to formulate another one: What do we learn from History? In particular, and to 

focus on the area of major interest for the readers of this Journal: Who are the founders 

of Computer Science?  

Let’s recall some fundamental names: Turing (computation theory and 

programmable automata), Von Newmann (computer architecture), Shannon 

(information theory), Knuth, Hoare, Dijkstra and Wirth (programming theory and 

algorithmics), Feigenbaum and McCarthy (artificial intelligence), Codd (relational 

model of data bases), Chen (entity-relationship model), Lamport (distributed systems), 

Zadeh (fuzzy logic), Meyer (object-oriented programming), Gamma (design patterns), 

Cerf (internet), Berners-Lee (WWW)… Are their contributions perhaps distinguished 

by their experimental character? Aren’t they mainly, or even solely, speculative 

investigations (yet with enormous possibilities for practical application), whose 

fundamental merit has been to light up the way for the rest of the scientific community, 

by performing, so to speak, a work of clarification and development of concepts? 

Would they have been able to publish their work according to the “experimentalistic” 

criteria that prevail nowadays?  

Having a look at the list of Turing Awards [1] or at the most cited Computer Science 

papers in CiteSEER [2] is very instructive. However, given the current standards for 

reviewing, many of those papers would never have been published. They would have 

come up against journal reviewers who would have rejected such works, considering 

them too speculative or theoretical, as has been humorously described in fictitious 

reviews [3]. 

The attentive reader will have noticed that I am inductively justifying, from the 

experience of History, that many of the best works in Computer Science (at any rate the 

most cited ones, to accept the present identity between “most cited” and “better”, which 

of course is a very debatable one indeed) do not have a fundamentally experimental 

character, but rather a theoretical and speculative one. Nevertheless, I am afraid that the 

“recalcitrant empiricist” will not let him or herself be convinced even by this 

argument… because, in the end, his or her conviction is not grounded on empirical 

arguments. 

It may well happen that we are suffering the “swinging pendulum” effect. In past 

days Computer Science was not so focused on experimentalism. But nowadays the 

pendulum has swung too far towards this side, and we should push it the other way. 

Maybe periodic swings are even helpful for science, and we should not try to stop them 

completely. After all, science tends to be a self-correcting system, because ultimately 

truth will out, no matter how painful the process of discovery might be for those of us 

toiling in the trenches. As the great American philosopher and logician Charles S. 

Peirce put it, “the essence of truth lies in its resistance to being ignored” [4]. 

 

 



What distinguishes the scientific method? 

Now then, if their experimental character is not what primarily distinguishes 

scientific works, what does? In my view, the distinguishing feature of scientific method 

is its “public”, “social” character. I do not mean by this, far from it, that scientific truth 

is established by consensus, but that research results must be demonstrable to others. 

This, after all, is the aim of scientific publications (no matter how much these 

publications, and especially the number of publications, serve other, less “avowable” 

purposes). The enemy of scientific method is not speculative reasoning, but the appeal 

to some kind of Cartesian-shaped “intuitive evidence”, enclosed within the individual, 

and which is neither communicable nor submitted to the community of researchers; the 

enemy is the acceptance of ideas because they are “clear and distinct” for me, regardless 

of whether or not they are “clear and distinct” for others. 

Summing up, what the scientist looks for is to follow a way towards knowledge that 

can be followed by other researchers; the goal is to “convince” the scientific community 

of the validity of certain research results. Yet in order to convince, there are several 

possible ways. Must all scientific works be reasoned and demonstrable? Yes, of course. 

Must they be empirically verifiable? That depends. Not all branches of science are 

equal, not all kinds of research are equal. If it would be absurd to try to axiomatically 

demonstrate the failure probability law of a microchip as a function of its temperature, it 

would be equally crazy to require an experimental verification of the axioms of fuzzy 

logic. 

 

Conclusion 

Experience and speculation must go hand in hand in the way of science. Some 

investigations will have a basically experimental character, while others will be 

primarily speculative, with a wide gradation between these two extremes. As long as all 

are demonstrable, we should not consider some to be more worthy of respect than 

others. If the pendulum has swung too far towards the experimentalistic side of 

Computer Science, we should now push it a bit towards the speculative field, so that the 

whole picture gets corrected. Thus I would like here to call upon researchers who might 

feel inclined to speculative matters, and even more upon those in charge of research, 

neither to close the door nor give up on this kind of scientific activity which is so 

essential for the progress of knowledge. 
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