
Rasch’ path from factoranalysis to specific objectivity

Rasch was a many faceted man of science. His production is great in originality and penetration rather than size and he covered a diversity of scientific areas, mathematics, statistics, psychometrics and methodology. In this lecture my perspective will be partly psychometrical and mainly methodological. My own area is the methodology of psychology and my teacher of tantamount impact was Georg Rasch. In particular I am heading toward the most daring construction in the work of Rasch, that is, the methodological theory of specific objectivity. This theory that dominated the later part of his career will be will in the last part of the lecture be evaluated within the general area of psychological methodology.

The initial path that lead Rasch into psychological statistics is attached to some biographical coincidences. His study fellow in mathematics and life long friend, Tranekjær Rasmussen, turned in the thirties to psychology and became a professor in this field, into which he introduced Rasch as a consultant and teacher of statistics. In fact I had him as my teacher in the late fifties when I tried to combine studies in psychology and statistics, and he was a charismatic, but not very patient lecturer. 

Another biographical coincidence that firmly attached Rasch to psychometrics was the fact that the test psychologist Børge Prien, not only became his main partner in educational and psychological research, but even his son in law. At the time in the forties when Rasch started work in psychogical statistics, he was already an experienced statistician in many empirical field, especially biometrics.

His work with Prien was located within two main areas, the first of which was psychometrical construction of a major intelligence test batteri, that was made so skilled that it is still in use as an instrument of selection in military recruitment. For half a century now, the young men in Denmark has been assessed by the famous BPP, the two first letters being the initials of Børge Prien and the last P standing for Prøve, the Danish word for test. 

The second main area of psychometrics was the educational field, where Rasch started just after world war two and later was the main consultant of the national institute of education, where even his son in law and cooperator, Børge Prien was leader of the department for tests.

In this work Rasch had the statistical responsibility in the construction of especially the reading tests. In was here that he developed the ambitious idea of what he called the bridging of tests. This idea that was seminal in the evolution of specific objectivity originated in the practical problem of evaluating the effect of training for the pupils with reading difficulties, as that it is not possible to use the same reading test because the level of reading capacity will be increased during the training period. 

The international breakthrough came, as well known, in 1960 with the now classical book, Probabilistic models, although it took a good deal of years before the impact of the book was evident. It was, however, already in the beginning of the fifties, that the decisive turn in Rasch’s path is apparent. He launched a devastating attack on the factor analysis of that time, the version that is now known as, explorative factor analysis and at the same time he developed two of his main models, the multiplicative poisson model, and the item analysis.

I shall here try to illuminate how his criticism of exploratory factor analysis is in an almost prophetic way pointing to the two main innovations of contemporary psychometrics, on the one hand the Item Response Theory that has Rasch as its undisputed originator, and on the other hand, confirmatory factor analysis, that was developed by Jöreskog and his fellow workers during the sixties
, although it was in a way that was not the liking of Rasch himself. Rasch was in methodological matters rather a fundamentalist, but nevertheless confirmatory factor analysis can be seen as the intrinsic answer from factor analysis to the penetrating that Rasch launced in 1953.

I shall now present the main points in this criticism that was submitted at the Uppsala Symposium on Psychological Factor Analysis, in March 1953. The very title of his lecture most succinctly specifies his diagnostics concerning factor analysis. The title was :

On simultaneous Factor Analysis in several populations
.

After having defined the model of explorative factor analysis Rasch discusses the general assumption of ordinary factor analysis, especially that you can normalize the scores and the factors. 

At this time factor analysis was in a state of crisis that was the background of the symposium itself. The most prestigious field within psychometrics was the reasearch of intelligence, and the only model of general fame developed within this field was the socalled g-factor theory of Spearman, a model already developed at the beginning of the century. 

Spearman’s model is certainly the most elegant of all factor analytical models, and it even satisfies the dictum of Popper, that a theory should be constructed in such a way that it can be subjected to a trial of falsificaton. Spearman’s model is one of the few models of factor analysis that can easily be subjected to falsification. The only problem being that it turned out to be false. The theoretical assumption was that there was a general factor for all intelligence tests combined with specific factors only attached to the individual tests, and this turned out to be too simple to be true. In the following years a multitude of other models was developed. None of which found a solid theoretical or empirical basis.

Rasch had no ambition of being the judge in the diatribes of the intelligence researcher, but he turned his penetrating analytical abilities to what he saw as the logical inconsistency of factor analysis: that the invariance problem can generally not be solved when you are working with several populations. As he ironically states about the problems of two of the leading contemporary workers in psychometrics: Thomson and Thurstone:

There are quite good reasons why the never find stable loadings: they normalize the scores and they normalize the factors.

And the problem of factor analysis in several populations is certainly not a minor one. In fact, Rasch points out, that it is intrincis to factor analysis, at any population will be heterogenous. Thus you will be dealing with several heterogenous subpopulations.

He gives the following example that could be taken from his experience with his own work with military recruitment:

Consider men about 20 years old, but at quite different educational levels, say, and put them to intelligence tests as is actually done in the army, then both the general level and the variability almost certainly will differ strongly among the subpopulations. If, however, you tamper with that variability by normalizing it separately in each population then the metric in which the scores of a given test are measured will vary from one subpopulation to another.

And he proceeds:

If a factor means anything at all – general intelligence or a particular trait – then a different variablity should be expected in different subpopulaitons. And if this difference is normalized away [ by the standard requirents of factor analysis] the factor loadings can hardly avoid varying from one subpopulation to another one.

And his conclusion was most inconvenient for the factor analysis of these days:

If we proceed to investigate the problem of invariance of the loadings we have to abolish the standardizations of both scores and factors.

And in mentioning the assumption of many factor analytical models of where in the loading matrix the zeroes should be found he remarks with his characteristic sarcasm:

I am afraid of not hav[ing] developed quite the same fondness of zeroes as have most factor analysts. To my mind a much more important question is whether any kind of loading matrix whatsoever – with 0’es or not – could be found which for a given test battery were comon to all populations under consideration.

And he strikes the final nails in the coffin of factor analysis with the following sentence that reveals a precursor of his methodological philosophy:

I honestly think that if factors should be alotted any scientific interpretation at all then the factor system – but not the factor distribution – should be common to a wide class of populations. Otherwise I hardly see that the factor analysis has disclosed any general law for which we may hope some day to find a psychological interpretation.

The methodological principles that is more or less explicitly stated in this lecture, is in my understanding, the following two:

1. In any empirical procedure we must evade self contradiction

2. In any empirical procedure the outcome must be invariant under variations that are evidently irrelevant for the subject matter investigated. 

The self confident way in which Rasch presented his criticism seem to indicate that he had himself already left the avenue of factor analysis with it to his impression insolvable problems of population dependence. Rasch as the Martin Luther of psychometrics had not only seen the evils of the ruling orthodoxy, he had also seen the light of a true methodology. 

Already the year before this symposium, that is in 1952, he had published the multiplicative poisson model, and in his paper on specific objectivity from 1977, as far as I know the latest he ever made, he mention an episode he was always very fond of. 

In 1959 he talked with the famous Norvegian economist, Ragnar Frisch, that eventually reveived the Nobel Prize 10 years later. Rasch had studied at Frisch’ institute in Oslo 25 years before.

When Rasch now showed Frisch his multiplicative poisson model of reading speed. Rasch demonstrated how in the conditional destribution of the number of words read in one test given the sum of this test and another one, all parameters vanish except the ratio of the difficulty parameters.

Frisch was very impressed and several times exclaimed:

The person parameter was eliminated, that is most interesting.
 

Rasch asserts that it was this episode that a few days later let him directly to the basic statististical problem in the theory of specific objectivity:

Which class of probability models has the property in common with the multiplicative poisson model, that one set of parameters can be eliminated by means of conditional probabilities while attention is concentrated on the other set, and vice versa.

Thus the extraordinary qualities of his newfound models, the Poisson model and item analysis raised the two questions that occupied him for the rest of his life:

A. What is the methodological principle that is hidden in these models?

B. Which class of probability models is defined by this principle

The path of Rasch, as I see it, is thus:

1. the insight that the population dependence of factor analysis is methodological unacceptable

2. that the denunciation of population dependence points toward the positive requirement of some kind of invariance structure in the model presenting the empirical structure 

3. that this requirement was fulfilled by his own two models

4. step 2 leads to question A

5. step 3 leads to question B

So what is then his theory of specific objectivity?

In fact, Rasch never made it very clear what the object of his theory is, and in this connection, what is its area of validity.

But he evidently saw it as an almost universal methodological principle that would safeguard the requirement of sound and objective research, not only in natural science, from the area of which he always started his demonstration, but also in humanities and social science, and here especially in psychology, that to his long experience was certainly in a most serious need of a better methodology.

Now specific objectivity is not exactly a normative methodology, as Rasch never claimed that the requirement of this theory always fit a specific research object.

Rather he recommend to use the principle whenever your research object allows you to do so.

In spite of his from childhood inherited zeal of preaching the one and only true creed Specific Objectivity, it was never demanded as a universal methodology. Instead it is promisd that whenever you in your empirical work are able to follow the requirements of this principle you will be certain of salvation.

What then are the requirements of Specific Objectivity

1. You are working with a certain class of phenomena R being the outcome of the contact between two kinds of entities called 

a. O the Objects

b. A the Agents

In fact both kinds of entities have a symmetrical standing in the theory and they can therefor just as well be called factor1 and factor2. The theory can even be generalized to higher orders of factors.

The system 

F= {O, A, R} 

constitutes what Rasch calls the frame of reference, and it is a basic point and the very reason for the adjective specific that specific objectivity is always defined by confined to such a frame and confined to this frame 

2. The second requirement is that the outcome is a function, either a determinate or a probabilistic one, of the two factors. 

R= r(O,A)

3. The third requirement is that any comparison between two factors, either objects or agents should be independent of other entities of the frame. 

This is what Rasch means by specific objectivity, where specific could just as well be called specified, as the assertion of objectivity is specified by the frame.

Technically the third requirement can be stated there is a comparison function u such that: 

u(R1,R2) = u(r(O1,A), r(O2,A)) = v(O1,O2)

.And Rasch proves that under certain mathematical regularity conditions the class of specific objective comparison functions coincides with the class of latenly additive functions. That is that apart from monotonic transformations the interaction between object and agent resulting in the outcome can be described as an additive one. 

How then should this theory of specific objectivity be evaluated with respect to its scope and its validity? 

As we have seen Rasch is cautious enough to evade this problem. Evidently he understood his theory as a most usefull recommandation rather than a methodological prescription.

Now my field being psychological methodology how would I evaluate specific objectivity today, almost forty years after its discovery?

Rasch, came himself from the most exact of all sciences, mathematics, and he was in his philosophy of science clearly a child of his time, that is a seeker of scientific objectivity in the tradition of the positivism that was formulated in the interwar period and flourished in the fifties.

When trying to apply his theory to psychology we are drawn into a foundational problem of this science. Can and shall the study of subjectivity be made in an objective way?

May be the answer can be that whenever a class of psychological phenomena can be studied in an objective way, that is in a way independent of the specific observer and the specific means of observing, then specific objectivity is a very satisfying methodological frame.

But most psychologists would add that this is not possible and not even desirable for all psychological phenomena.

May be the in psychology another supplementary methodology is needed.

A methodology the principle of which could be called:

Specific subjectivity. 
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