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 Educational researchers have traditionally drawn on psychology for methods of seek-
 ing knowledge of practical educational value. In turn, the dominant branches of
 psychology have striven to become more rigorous and scientific by drawing on the
 methods of the physical sciences. This general development has had beneficial ef-
 fects on the rigour with which educational proposals are tested, but it has not been
 accompanied by an equivalent advance in analytic rigour. This article proposes that
 models of research based on physical science procedures may be less appropriate
 for education than a conception of psychology more akin to geometry. The work of
 Jan Smedslund is considered, and some examples based on his work are examined.

 Les chercheurs dans le domaine de l'education ont toujours fait appel a la psycholo-
 gie pour se donner des methodes de connaissance qui presenteraient une valeur
 pratique sur le plan pedagogique. De leur c6te, les principales branches de la psy-
 chologie ont cherch ta etre plus rigoureuses et scientifiques en ayant recours aux
 methodes propres aux sciences physiques. Si cette tendance generale a eu pour
 effet benefique d'entrainer plus de rigueur dans la mise a l'essai de propositions
 educationnelles diverses, on n'a pas note pour autant des progres semblables dans la
 rigueur des analyses. L'auteur de cet article soutient que les modeles de la recherche
 fondes sur les methodes propres aux sciences physiques sont peut-etre moins appro-
 pries dans le domaine de l'education qu'une conception de la psychologie davan-
 tage apparentee a la geometrie. L'oeuvre deJan Smedslund y est presente et des
 exemples tires de ses recherches sont analyses.

 INTRODUCTION

 Doing research on human subjects in complex settings with the aim of im-
 proving something so problematic and value-laden as education presents
 the researcher with a daunting range of conceptual difficulties. The educa-
 tional researcher cannot turn with any confidence to a body of educational
 theory for help. What is available from that direction is, rather, disputes
 about what an educational theory might look like, with no evident exam-
 ples of such a thing on the ground to guide thinking and research (Hirst,
 1966, 1972, 1983; Nagel, 1969; O'Connor, 1957, 1972). The help offered
 by psychological theories about such apparently educationally relevant phe-
 nomena as, for example, learning is not without problems of its own. On the
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 one hand there are doubts about the basic security of such theories (Gauld
 & Shotter, 1977; Louch, 1966; MacKenzie, 1977), as in one ofWittgenstein's
 more notorious observations:

 The confusion and barrenness of psychology is not to be explained by calling it
 a "young science"; its state is not comparable with that of physics, for instance, in
 its beginnings. (Rather with that of certain branches of mathematics. Set theory.)
 For in psychology there are experimental methods and conceptual confusion.... The
 existence of the experimental method makes us think we have the means of solving
 the problems which trouble us; though problem and method pass one another by.
 (1963, p. 232)

 And on the other hand, we have doubts expressed about the applicability
 to education of research based on psychological theories. It is argued, for
 example, that the concept of learning embodied in psychological theories
 is significantly unlike any concept of learning that is proper to education
 (Oakeshott, 1967; Petrie, 1982). Then we have also a series of problems
 about moving from research findings to educational practice (Egan, 1983).

 Most of these conceptual difficulties have been well rehearsed in re-
 cent years. In general they begin from the observation that the domi-
 nant paradigm in educational research uses methods derived from research
 into natural phenomena. Dispute centres on the ways in which human be-
 haviour is like or unlike other natural phenomena-or, rather, on the de-
 gree to which human behaviour is a cultural phenomenon, bound up with
 intentions and meanings, and so resistant to being adequately dealt with by
 the dominant paradigm. There is and will be a sort of impasse in current
 disputes, at least until the objectors can show the researchers that there
 is something about the regularities of human behaviour that prevents the
 fruitful application of methodologies from the physical science paradigm,
 or until the researchers actually come up with a relatively secure general-
 ization or theory about human behaviour that looks anything like those
 common in the physical sciences.

 One of the crucial inconveniences of human behaviour for the easy ap-
 plicability of a methodology designed to deal with questions about natural
 phenomena is that human behaviour does not come in discrete units. The
 dominant research methodology in educational psychology is used to estab-
 lish empirical relationships between observable behaviours. A set of prob-
 lems surrounds how we conceptualize and label human behaviours. Edu-
 cational psychology, and psychology in general, relies heavily on concepts
 and labels-such as learning, motivation, development, and so on-that
 are complex and interconnected in subtle ways. Similarly, even the simplest
 labels for behaviours-for example, lift, throw, open, kick-are applicable
 only within networks of intentions and meanings.
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 One problem that follows from this observation is that of ensuring that
 the behaviours between which we wish to establish empirical connections
 are not already covertly tied through the labels we assign to them. Smed-
 slund (1978a, 1978b, 1979) has argued that the empirical connections es-
 tablished by much psychological research are already made by conceptual
 ties, and so the connections established are pseudoempirical. If his argu-
 ment is sound, it would appear, on the face of it, to present yet another
 difficulty for the dominant paradigm of educational research. Smedslund
 argues that often what appear to be empirical findings in psychology are
 a product of confusing what he calls analytic and arbitrary components in
 the research design. If he is correct, a great deal of educational psychol-
 ogy research will have to be considered pseudoempirical. The implications
 of his observations for the future of psychological research, and empirical
 research in education, are far-reaching, and merit some discussion.

 THE ANALYTIC AND THE ARBITRARY

 By the analytic, Smedslund means things that are true as a matter of log-
 ical necessity, by definition, or by tautology in the Kantian sense in which
 the concept of the predicate is contained, although covertly, in the concept
 of the subject and a denial of the statement in which they are contained
 would involve a contradiction. Thus "All unmarried men in Vancouver are

 bachelors" is true as a matter of logical necessity or by definition. We could
 treat the question "Are all unmarried men in Vancouver bachelors?" as an
 empirical question. We could design a tight survey, run it with great care,
 and analyze the results by the most sophisticated statistical methods. We
 could then announce that we had empirically established that 100% of the
 bachelors in Vancouver are unmarried men. And, by such a procedure,
 we would indeed have established the truth of the proposition empirically.
 The empirical research is, of course, unnecessary; and we may safely gener-
 alize our results to San Francisco. The connection between bachelors and

 unmarried men is established by analysis or definition. Smedslund's argu-
 ment concerning a great deal of research in psychology is that the concepts
 dealt with commonly contain a covert analytic element, an element that is
 made more difficult to see by their containing an admixture of arbitrary
 components as well.

 The question, then, is whether commonly in educational psychological
 studies the experimenter confuses an analytic element and an arbitrary ele-
 ment. The analytic element guarantees connections between the two things
 whose relationship is being studied. The arbitrary element is genuinely
 empirical, but it is not generalizable beyond the circumstances and sub-
 jects of the experiment. By confusing the two, educational psychologists
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 routinely produce pseudoempirical results, which they accept as straight-
 forwardly empirical findings with some generalizing power.

 Let us first try to clarify the kind of covert analytic component that may
 be found in educational research that draws on psychology as its parent
 discipline. A number of people have noted the tautological nature of
 Thorndike's formulation of the "law of effect" (e.g., Louch, 1966)-that
 people tend to repeat behaviours which have pleasurable consequences.
 What is established here is a supposedly empirical connection between the
 tendency to repeat behaviours and the warranted expectation of pleasur-
 able consequences. But, rather like the previous example, there is an ana-
 lytic tie between the two. Choosing to repeat a behaviour, if one can, and
 expecting pleasurable consequences are not independent things. What we
 mean by choosing to repeat a behaviour is tied up in the expectation of
 pleasurable consequences. If we ran experiments that showed cases of peo-
 ple not choosing to repeat behaviours which they expect to be pleasurable,
 we would have to conclude that there was something wrong with the way
 we were identifying what was pleasurable for them. We identify a repeated
 behaviour that is freely chosen by the chooser expecting pleasurable conse-
 quences. Indeed, one might say that expecting pleasurable consequences
 could serve as part of a definition of what is meant by choosing to repeat a
 behaviour.

 Similarly, it has been pointed out before (e.g., Louch, 1966) that, if we
 consider the list of propositions which Hilgard claimed psychologists have
 established with some degree of security, we will find other examples of this
 kind. His first proposition is that "brighter people can learn things less
 bright ones cannot learn" (1956, p. 486). In this case, he is claiming that
 careful psychological research has established a secure empirical connec-
 tion between brightness and ability to learn. But, again, the two are analyti-
 cally tied. What we mean by brightness involves ability to learn more than is
 normal. It is a matter of definition, not empirical study. (It may be argued
 that empirical research has given precision to the degrees of brightness and
 what is learnable, but this will be countered below in the discussion of the

 arbitrary component.)
 Hilgard's second proposition is that "a motivated learner acquires what

 he learns more readily than one who is not motivated" (1956, p. 486). Here
 again what is meant by motivation is analytically tied to what is meant by
 learning more readily. One cannot identify the motivated learner indepen-
 dently of behaviours that exemplify more ready learning.

 These propositions do not establish empirical relationships between dis-
 tinct things. Rather they articulate partial definitions of the first term: for
 example, a motivated learner is one who learns more readily and who does x
 and y; a bright person is one who learns more and does x and y; a bachelor is
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 one who is unmarried and who is male. The point about these "findings" is
 not that they are obvious, common sense, or trivial. The psychologist could
 properly respond to such a point by observing that science is often involved
 in securely establishing things which seemed obvious or trivial but that, once
 securely established scientifically, such findings could prove crucial steps to
 powerful theories with great explanatory power. The point here is more
 challenging. It is that such findings are not empirical findings at all; what
 are being presented as the results of empirical research are "findings" that
 are in part matters of logical necessity or analytic truths.

 And the arbitrary component? All of the experiments that supported
 Hilgard's propositions did not yield identical results. Some bright children
 learned some things better than others and on different days might have
 scored somewhat differently. The causes of these individual differences be-
 tween subjects on tests and between the performances of subjects on differ-
 ent days are enormously varied. If an experiment involves learning random
 seven-digit numbers and one of the numbers is that of your telephone, you
 will obviously remember it better than any of the others. Such contamina-
 tions of experimental results due to arbitrary factors is compensated for by,
 amongst other things, having sufficiently large groups of subjects. A large
 part of the methodology of educational research involves techniques of con-
 trolling for such arbitrary contaminants.

 Let us imagine a research program that seeks to establish an empirical
 connection between ease of learning and degree of organization in lists.
 (When I rehearsed this argument with a group of educational psycholo-
 gist colleagues, they identified this example as a clear case of an empiri-
 cally established generalization.) A useful product of such research might
 be information about how to organize lists so that they might most readily
 be learned. After some initial experiments, one might conclude as a first
 generalization that ordered lists are learned more easily than random lists.
 The first thing we need to observe about this is that it is another of those
 pseudoempirical findings. The analytic component involves the necessary
 connection between order and learning. A detailed definition of learning
 would imply or involve notions of order; the structure of the human mind,
 important for what can be learned and how, and what is conceived of and
 recognized as ordered are not distinct things. Order, meaning, and learn-
 ing are analytically tied. If people in our experiment learned random lists
 more readily, we would scan the lists for a hitherto unsuspected order. What
 we mean by ordered, then, is analytically connected with what we can more
 readily recognize and learn.

 To return to the earlier example: if one of the elements learned read-
 ily were a random seven-digit number, we might wonder what unsuspected
 order or meaning it had for that subject. On discovering that it was the
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 subject's telephone number, we would be satisfied. But a great deal of the
 irregularity in experimental results is due to such arbitrary elements. Usu-
 ally they are not as simple or dramatic as in this example. What one cannot
 do with these arbitrary elements is generalize from them. The fact that
 subject S learned a random seven-digit number readily does not allow us
 to generalize either about that subject's ability to learn random seven-digit
 numbers or about anyone else's ability to learn them or to learn that partic-
 ular number.

 So, in the case of this simple experiment about learning lists, we have an
 analytic tie which guarantees that we will establish a strong positive corre-
 lation between orderedness in the lists and ease of learning. We have also,
 however, an arbitrary element which guarantees that what will count as or-
 dered for one subject will vary in indeterminate ways from what counts as
 ordered for another. By confusing the two, by not distinguishing the ana-
 lytic component from the arbitrary component, we treat the results of our
 study as an empirically established connection, which we may then seek to
 generalize.

 The analytic component, however, generalizes absolutely. The arbitrary
 component cannot be generalized at all. We do not need an experiment to
 establish the analytic component. And the arbitrary component is immune
 to control.

 IMPLICATIONS OF THE ARGUMENT

 What range of educational research is affected by this argument? It would
 seem to affect all empirical research that aims at theory building and even
 establishing empirical generalizations. Let us consider Smedslund's gen-
 eral argument, then return with it to one further example. He implies that
 the language of educational psychological research uses concepts among
 which there exists a network of analytic connections. This empirical re-
 search needs to draw on theories articulated in terms of these concepts yet
 is itself unable to generate such theories. Where, then, are the theories to
 come from?

 In Smedslund's account, the crucial mistake in psychology has been its
 adoption of the physical sciences model. His concern is not so much the
 adoption of the methodology but rather the attempt to build similar kinds
 of generalizations, theories, and laws by means of the methodology. In his
 view, psychology might better see itself as a discipline more like geometry
 than physics. As he puts it,

 The conceptual framework of psychology, as embodied in ordinary language, is an-
 terior to and structures our everyday dealings with people, and also our scientific
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 interpretations of data and our theorizing, in the same way as, e.g., the concep-
 tual framework of geometry is anterior to and structures our dealings with space.
 There may, therefore, exist a parallel between the task confronting contemporary
 psychology and the task that confronted the Greek scientists in antiquity, beginning
 with Thales.... In both cases, what is required is an analytic effort to explicate and
 systematize the intuitively and unreflectively known conceptual framework used in
 everyday life. The validity of the outcome is to be proved logically rather than em-
 pirically. (1979, pp. 1-2)

 This is a rather radical proposal. It seems to suggest that theory generat-
 ing in psychology and educational psychology should become attached to
 epistemology. What might such theories look like? Smedslund gives some
 examples, of what he calls "common-sense theorems" or "ordinary language
 theorems." Consider the following:

 1. If I perform an act, I both can do it and try to do it. Conversely, if I do not perform
 an act, I either cannot do it, but try; or can do it, but do not try; or neither can
 do it nor try to do it.

 2. If I want x and get x, I will get some satisfaction from this. If I get no satisfaction
 from getting x then it is not x that I want.

 3. If I want x, know that act A will lead to my getting x, can do A, and no other want
 or knowledge interferes, then I will do A.

 4. If I want x, do A, get x, and believe that A always leads to x, then the next time I
 want x I will again do A.

 These theorems seem to be universally valid. Perhaps they could be tight-
 ened up a bit, but as they stand they describe relationships that must hold
 among things like wanting, acting, satisfaction, and so on. One might com-
 pose an indefinite set of such sentences that describe similar relationships
 among other terms. They are relationships that would always be supported
 by empirical tests; but the empirical tests would not establish their truth.
 They are analytic truths, and it would be a conceptual confusion to try to
 establish them empirically, just as it would be to establish a geometrical the-
 orem empirically. They are sketches of some of the simpler logical relation-
 ships that exist in our natural language among certain terms common in
 some branches of psychology. The above theorems for example, cover the
 "law of effect," and go beyond it in scope.

 Smedslund has demonstrated how what are taken as straightforward em-
 pirical research programs in psychology conclude with findings that are di-
 rectly derivable from sets of such common-sense theorems. They are con-
 fused, however, by being mixed with a set of arbitrary components. He has
 demonstrated this using an article on social psychology, which was selected
 "blind" on the basis of criteria that would establish it as significant among
 researchers in the area. Also he has shown that all of the supposedly empir-
 ically established conclusions supporting Bandura's "Self-efficacy: Towards
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 a Unifying Theory of Behavioral Change" can be derived from 36 common-
 sense theorems.

 As geometry carries us beyond our intuitive grasp of spatial relationships,
 so a formal discipline of psychology might be expected to carry us beyond
 our intuitive grasp of the relationships within and among such general con-
 cepts as learning, motivation, development, and so on. As geometry pro-
 vides a set of useful theoretical axioms on which the builder and naviga-
 tor can rely, so may the formal psychologist establish a set of psychological
 axioms on which the educator and educational researcher can rely. What
 seems to remain for empirical research is the establishment of limited and
 local findings applicable to particular subjects, at particular times, in partic-
 ular circumstances.

 Now this conclusion might seem only to echo a major trend in educa-
 tional research of the last couple of decades. We have seen seemingly some-
 what similar conclusions in the disillusionment of, for example, the Apti-
 tude/Treatment/Interaction (ATI) research program stimulated by Cron-
 bach (1957, 1975), leading to Snow's conclusion that, while the search for
 general theory in such areas is perhaps impossible, we may still hope to es-
 tablish ATIs with local applicability (1977). Also the disillusionment with
 Piaget's general theories has followed the realization that much of their
 plausibility derives from mixing what we can call analytic and arbitrary ele-
 ments: acquisitions that are empirically established as occurring in a partic-
 ular sequence turn out on analysis to be such that the later acquisitions log-
 ically presuppose the earlier ones (see for example, Brainerd, 1978; Ham-
 lyn, 1978; Phillips & Kelly, 1975), and a close examination of the data shows
 ad hoc contrivances to deal with the considerable arbitrariness (Brainerd,
 1973, 1977).

 So perhaps Smedslund's argument may, after all, appear only a dramatic
 way of reaching conclusions that are embedded in much present educa-
 tional research practice. Many researchers see their task as elucidating par-
 ticular problems, clarifying trends, exposing particular regularities in spe-
 cific contexts, and so on, not establishing general theories or even particu-
 larly powerful empirical generalizations. But I think Smedslund's argument
 threatens to cut deeper. Another example might at this point help us to ex-
 plore his argument further.

 Objectives and Performances

 As an example I wanted to consider an educational prescription based on
 some empirical research. I thought a place to find such things relatively
 unselfconsciously stated was in a textbook on curriculum, and so I more or
 less randomly flicked through one that I had to hand until I hit what seemed
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 like a straightforward empirical matter. In Pratt's Curriculum: Design and
 Development (1980) I found a section on aims with a subheading "Empirical
 Evidence." The evidence is in support of the claim that setting clear and
 precise goals is likely to enhance students' learning.

 Pratt begins by citing Mace's "classic, although rudimentary study" of
 1935 (1980, p. 142). A group of students working on computation prob-
 lems was given a specific daily standard to surpass. This group performed
 better over a 10-day period than did a group who were simply instructed
 to "do their best to improve." Pratt then cites a set of more recent stud-
 ies that support and extend Mace's finding, including a set that has led to
 the expansion in industrial settings of "management by objectives." He fur-
 ther cites Duchastel and Merrill's 1973 survey of studies using objectives
 and Melton's 1978 survey of such studies. Both of these surveys indicate
 the usual inconsistencies that result when similar studies are conducted in

 slightly different ways with different subjects in different settings. But, by
 looking for general trends among them, it is possible to conclude that in
 no case does the use of objectives seem to hinder learning and that in many
 cases it seems to improve students' performance.

 What are we to make of this empirical evidence, however, if we look at
 it through Smedslund's lens? Mace's study, however rudimentary, surely
 shows an empirical connection between specific goal setting and perfor-
 mance. Where would we look for analytic connections in a case like this?
 As a first sortie, we might consider the connections between being set goals
 and having a sufficient motive to achieve the goals set. We recognize causally
 that different degrees of energy are normally elicited by various kinds of
 challenge or incentive and that people normally expend energy appropriate
 to the challenge they face. What is considered an appropriate amount of en-
 ergy is normally the minimum required to achieve the goal set. What would
 we say if someone expended greater energy than is required to achieve a set
 goal? We would say that some additional challenge is operating, a challenge
 of a kind to be explained by that individual's history or cultural context.

 We might begin to convert such an initial sortie into common-sense the-
 orems:

 1. If Sis challenged to perform xin T, if Scan perform x in T, if the challenge evokes
 sufficient motivation to perform x in T, and if no other circumstances intervene,
 Swill perform x in T.

 2. If S is challenged to perform x + n in T but the challenge evokes sufficient mo-
 tivation to perform only x in T, and if no other circumstances intervene, S will
 perform x in T. (If S performed x + n in T, it would mean that the challenge
 evoked sufficient motivation to perform x + n in T or that some other circum-
 stance intervened to provide the extra motivation.)

 Let us return to Mace's findings with these proto-common-sense theorems,
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 tautologies, or analytic truths. They begin to sketch some necessary con-
 nections between challenge, motivation, and performance. These are not
 empirical matters; they are matters that turn on what the terms mean. They
 point us to consider what motivation is evoked by the challenges in Mace's
 experiment. In general, it can be concluded that providing a precise chal-
 lenge evokes motivation to perform what one is challenged by, if one can
 perform it and if the circumstances are such that one is sufficiently moti-
 vated to perform it. The two groups in Mace's study differed in the chal-
 lenge that was posed to them and the motivation the challenges evoked.
 One group, we may say, was challenged to perform x + n while being given
 sufficient motive only to perform x.

 While lacking Mace's raw data we can assume that it is possible, even likely,
 that the worst-performing subject in the more successful group performed
 less well than the best-performing subject in the less successful group. That
 is, what challenge evokes what degree of motivation in what subject is a mat-
 ter to be explained in terms of individual histories, cultural backgrounds,
 neuroses, and so on. The best-performing subject in the less successful
 group, let us say, performed x + n. In this case, we will search for an explana-
 tion in terms of the peculiarities of this subject; that is, we will look in this
 subject's personal history for the intervening circumstance that provides
 the added motivation to perform more than is motivated by the challenge
 itself. This is the realm of the arbitrary.

 The averaging of the scores for the two groups suggests that a positive
 correlation has been established empirically between the setting of goals
 and performance. In such cases, the arbitrary element is likely to be very
 large: that is, what counts as an adequate motive to perform particular tasks
 in particular circumstances will vary considerably for different people. The
 averaged results, however, sketch roughly the confusion of the analytic tie
 between challenge, motivation, and performance and the array of arbitrary
 elements. The genuinely empirical part has been disguised by the averaging
 procedure. What is genuinely empirical is precisely the product of the arbi-
 trary differences in performance that result from the individual differences
 in the way particular challenges evoke different degrees of motivation and
 these produce different performances. What can be explored empirically
 is just which challenges most or least motivate which individuals in which
 circumstances to perform in which ways. What cannot be explored empiri-
 cally is whether setting a challenge in appropriate circumstances will evoke
 the motivation to perform a task. What is perceived as generalizable from
 Mace's results is that which is a product of the analytic component. The ar-
 bitrary component-which challenges motivate which individuals in which
 circumstances-is not generalizable; it yields data about those individuals
 in those circumstances only.
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 It might seem that the studies cited by Duchastel and Merrill and by
 Melton are indeed finding what particular kinds of challenge evoke what
 degrees of motivation in particular subjects in particular circumstances,
 and that their research designs are implicitly built on axioms such as are
 sketched above. And perhaps Mace too presupposed such axioms and his
 study performed the empirical task of showing that the challenge involved
 in setting precise objectives is more productive than the challenge involved
 in the exhortation to do your best to improve.

 From such studies one may hope to discover empirically what particular
 kinds of challenge motivate most people to perform best. The problem
 with Mace's and the other studies is that they have not in fact excluded the
 analytic component from their research designs. What would we make of
 Mace's study if we reversed the performances of the two groups in the re-
 sults? We could have produced precisely such a result if we provided the
 more successful group with a gradually improving standard that was, over
 the period, lower than that performed by the less successful group. Would
 we then say that we had discovered that exhorting subjects to do their best
 to improve produced better performances than setting progressively higher
 standards for them to achieve? We would say only that in the particular cir-
 cumstances the exhortation to improve presented a more stimulating chal-
 lenge than did the specific standard prescribed.

 What Mace's study allows us to say is that in certain circumstances set-
 ting precise objectives can enable us to stimulate better performances than
 does giving vague exhortations. What we cannot generalize from this and
 the other studies is that setting precise objectives will stimulate better per-
 formances than will giving vague exhortations. Insofar as particular precise
 objectives represent x + n and vague exhortations represent x, then this gen-
 eralization follows from our common-sense theorems. The problem with
 the research studies we have is that they do not deal simply with empirical
 questions but mix in also some form of the question about whether present-
 ing a challenge to achieve x + n in circumstances where subjects are able to
 perform x + n and are sufficiently motivated to perform x + n will stimulate
 better performances than a challenge to perform xin similar circumstances.
 The generally positive results are due to the presence of the analytic compo-
 nent and the enormous diversity is due to the morass of arbitrary elements
 involved.

 CONCLUSION

 The highly rationalist enterprise proposed by Smedslund pushes arm-chair
 inquiry back into realms once thought securely claimed by empiricism. The
 plausibility of Smedslund's notion of psychology-as-geometry rather than
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 psychology-as-physics will in part turn on the production of many more de-
 tailed analyses such as those he and his colleagues have carried out. The
 challenge following on this article-x + n-is to convert its sketches of learn-
 ing, its organized lists of objectives and performance into sets of precisely
 formulated common-sense theorems. The challenge seems sufficient to
 motivate someone to perform the task in some circumstances, but sufficient
 to this article is the challenge it started with-in this case merely x.

 From Smedslund's perspective, psychologists and educational psycholo-
 gists have been, as it were, doing geometry the hard way-as an empirical
 study with imprecise and unreliable measuring instruments. It is time to be-
 gin doing it Euclid's way--working out the necessary relationships among
 our phenomena and establishing a set of axioms that can then be applied
 to the diversity of the world. The future of educational research in such a
 program would see a dramatic convergence of the skills of the philosopher
 and those of the empirical researcher.
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 Forscher in den Erziehungswissenschaften haben traditionell auf Methoden der
 Psychologie zuruckgegriffen, um Wissen von praktischem erzieherischen Wert
 zu erwerben. Die dominanten Zweige der Psychologie haben sich ihrerseits
 bemfiht, strenger und wissenschaftler zu werden, indem sie die Methoden der
 Physik-Wissenschaften benutzten. Diese allgemeine Entwicklung hat eine posi-
 tive Wirkung auf die Strenge, mit der erziehungswissenschaftliche Lehrsatze getest
 wurden, gehabt, jedoch wurde sie nicht von einem entsprechenden Fortschritt
 in der analytischen Strenge begleitet. In diesem Artikel wird behauptet, da3 die
 Forschungsmodelle, die auf physikwissenschaftlichen Verfahren beruhen, m6glich-
 erweise weniger geeignet fur die Erziehungswissenschaften sind als eine Konzeption
 der Psychologie, die mehr mit der Geometrie verwandt ist. Die Arbeit vonJan Smed-
 slund wird in Betracht gezogen, und einige Beispiele, die auf seiner Arbeit beruhen,
 werden untersucht.

 Tradicionalmente, los investigadores en educaci6n se han inspirado de la psicologia
 en cuanto a metodos para buscar conocimientos de valor educativo practico. A su
 vez, las ramas principales de la psicologia se han esforzado por volverse mas rigurosas
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 y cientificas, inspirandose de los metodos de las ciencias fisicas. Esta evolucion gen-
 eral ha tenido efectos ben6ficos en el rigor con que sa evaluan las proposiciones
 educativas, pero no ha sido acompanada por un incremento equivalente en el rigor
 analitico. Este articulo propone que los modelos de investigaci6n basados en los
 procesos de las ciencias fisicas son menos apropiados para la educacion que un con-
 cepto de la psicologia mas similar a la geometria. Se considera la investigaci6n de
 Jan Smedslund, y se examinan algunos ejemplos basados en su trabajo.

 Kieran Egan is professor in the Faculty of Education, Simon Fraser University, Burn-
 aby, British Columbia V5A 1S6.
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