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Abstract
The issue of qualitative versus quantitative methods is rooted first and foremost in the character 
of the phenomena investigated and not in an investigator’s methodological preferences. If the 
phenomenon under investigation is non-quantitative, then it cannot be studied successfully by 
attempting to use quantitative methods because trying to impose quantitative concepts upon 
qualitative phenomena misrepresents them. If the target articles provide any guide, these truths 
are ignored as much by psychologists wanting to mix quantitative with qualitative methods as 
by mainstream quantitative researchers. These articles display both the power of the modernist 
fantasy that measurement is always a discretionary choice of any investigator and the power of 
the persistent delusion that psychological attributes must be measurable. In psychology, as ever, 
the ghost of Pythagoras rules. 
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The situations studied in any science possess both form and content. Content defines the 
subject matter: that is, whether we are studying, say, psychology or something else, like, 
say, geology. Form, on the other hand, relates to the logical structure of situations, and 
formal issues are invariant across subject matters. When scientists err logically, they fall 
into confusion and their conclusions are unsafe. The distinction between quantitative and 
qualitative attributes is formal. This means that controversies over quantitative versus 
qualitative methods need to address certain logical questions, clarification of which is a 
necessary condition for success. Therefore, my discussion attends only to formal issues. 
Beyond those, I do not go. Providing researchers avoid errors of logic, I offer nothing but 
encouragement: “Let a thousand flowers bloom.”

The mainstream of psychology is committed to projecting its own fabricated image of 
successful quantitative science. While this implies that the mainstream has, at least, a 
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superficial idea of what quantitative science is, it does not follow that the mainstream 
knows what quantitative science really is. Neither does it follow that the mainstream 
knows what measurement is. Indeed, the mainstream is deeply confused about measure-
ment (Michell, 1997)1 and, so, it is not surprising that psychologists who aspire to mix 
quantitative with qualitative methods are likewise confused.

While the psychological mainstream remains loyal to its post-Second World War 
methodological consensus (Michell, 2002), which made quantitative methods manda-
tory in the leading psychology journals, over recent decades a preference for qualitative 
methods has resurfaced at the fringes of the discipline (Marchel & Owens, 2007). It 
should not be forgotten that from its beginnings in the 19th century, qualitative methods 
occupied a place in psychology, being recommended by some of the discipline’s founders 
(e.g., Freud, 1900/1953–1975; James, 1902; Wundt—see Haeberlin, 1916) and qualitative 
methods were still employed well into the 20th century (e.g., Adorno, Frenkel-Brunswik, 
Levinson, & Sanford, 1950). However, the post-Second World War period differed from 
earlier decades through psychology’s participation in the politically constructed econ-
omy of the Big Science Era (Solovey, 2004) and its conscious adoption of a façade of 
rigor, adopted also in other human sciences (Schorske, 1997). This “rigorism” meant 
aping genuinely quantitative sciences (like physics and biology) and imposing arbitrary, 
but rigid, methodological imperatives. It also meant espousing what their opinion leaders 
thought of as avant-garde scientific philosophy (viz., logical empiricism).2 During the 
1930s, S.S. Stevens (e.g., 1936, 1939) had exposed psychologists to his interpretation of 
operationalism and logical empiricism, and after the Second World War psychological 
researchers paid lip service to these philosophies and, along with the required courses on 
quantitative methods, they entered the mainstream curriculum. Perhaps in reaction to 
this, some of those recently advocating qualitative methods adopted alternative philo-
sophical identities. This deepened tensions between mainstream and qualitative research-
ers because for a time advertising alternative philosophical credentials was de rigueur 
amongst the latter (e.g., Denzin & Lincoln, 1994). 

Of course, one can only productively discuss research methods philosophically, but if 
one is discussing scientific research, realism is the preferred philosophy because only 
realism makes sense of science as a cognitive enterprise. Realism, first, is the idea that 
the various kinds of systems investigated in research exist logically independently3 of the 
investigators studying them and, second, it is the idea that it is possible for investigators 
to come to know something about these systems. Realism does not entail methodological 
imperatives and the fact that the mainstream has translated its methodological prefer-
ences into non-negotiable imperatives puts it at odds with realism. The proposition that 
qualitative methods might be useful in psychology is unobjectionable. It is advocacy of 
exclusively quantitative or exclusively qualitative methods that is anti-science. Certainly, 
some of the practices that Westerman, Yanchar, and Osatuke and Stiles describe are 
unobjectionable and their common commitment to methodological pluralism is laudable. 
On the other hand, some of their interpretations of their methods do not fit the phenom-
ena investigated and their understanding of the concepts of quantity and measurement 
echo ingrained confusions. 

According to the realist view (not to be confused with positivism;4 see Hibberd, 2005; 
Michell, 2003), science is the attempt to discover the characteristic ways of working of 
natural systems. For example, physicists investigate physical systems, such as thermal or 
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electrical phenomena; biologists investigate biological systems, such as reproduction or 
digestion; and psychologists investigate psychological systems, such as motivation or 
cognition, or, more narrowly, social interactions involving conversation (Westerman), 
work-related activity systems (Yanchar), and processes of psychological integration 
(Osatuke & Stiles). Natural systems overlap and interpenetrate and there are no free-
standing systems. Since we cannot investigate everything at once, investigating any sys-
tem involves ignoring others and, where possible, attempting to minimize the influence 
of others upon the system studied.5 Investigating any natural system requires methods, 
and these might be loosely classified as (a) methods of observation, (b) methods of infer-
ence, and (c) methods of criticism. 

Methods of observation

Observation is a form of interaction between the scientist and the system investigated, 
and from the realist perspective there is no question of the scientist being removed from 
the system investigated, of being a mere “spectator.” Westerman’s (2011, p. 156) com-
plaint that the (unidentified) “philosophical tradition” presumes this kind of “uninvolved 
subject” does not apply to realism. Furthermore, we can only find out about natural sys-
tems by investigating specific instances of the system occurring in particular spatially 
and temporally located things (e.g., persons). Typically, observation results in claims 
about the properties these things have (e.g., person a is a teacher) or relations in which 
they stand to other things (e.g., a teaches arithmetic to b).

Because observation in science is of particular things, number is always already pres-
ent in the situations observed. A particular thing is always one thing (of some kind), and 
if we observe more than one thing, then we must observe two or three or some other 
number.6 A number is a relation between a magnitude (say, an aggregate) and a unit (say, 
a kind of thing)7 and, so, whenever any thing of some kind is observed, also present in 
that situation is the number one because there is an aggregate (composed just of the thing 
of the relevant kind) and a unit (the kind of thing it is) and, so, there is the relation 
between them of that aggregate containing just one thing of that kind. Note, however, 
that the fact that number is always present does not mean that it must be consciously 
attended to. It only means that if numerical facts are relevant to the investigator’s con-
cerns, as they were, for example, to Engeström’s (as cited in Yanchar, 2011, p. 192), they 
can always be counted or estimated and no investigator need ever apologize for doing so, 
as Westerman (2011, p. 164) feels he must when describing the 1993 study by Horowitz 
et al. on dyselaboration in discourse analysis.8 Believing that numerical facts should 
never be attended to is as pathological as believing that only numerical facts should be 
attended to.

A further way in which number and quantity are always present follows from the fact 
that things are always observed in some region of space and time. Thus, we always have 
the option of observing the spatial and temporal relations that these things stand in. For 
example, were it relevant to the point of our investigations, distances from other things 
or time elapsed since other events could be observed. Observing such relations would 
bring us into contact with continuous quantities and, through measurement, ratios of 
continuous quantities (i.e., real numbers) in the situations investigated. That is, distance, 
for example, is a continuous quantity (i.e., it has the kind of structure described by 
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Hölder, 1901; see also Michell & Ernst, 1996) and the relative magnitude of one distance 
to another (i.e., the ratio between them) is a positive real number. These quantities and num-
bers are just as much part of the situations observed as any other features, and, again, no 
apology is needed for noting them if they are deemed relevant to the investigator’s concerns, 
or for ignoring them otherwise. Indeed, to the extent that the situations observed involve 
physical objects or processes, any physical, quantitative attribute may be measured.

Even though we might ignore them in some investigations, quantity and number are 
ubiquitous features of every real situation. This is the germ of truth that gives the 
Pythagorean vision of reality prima facie plausibility. The Pythagorean vision derives 
from the 6th century bc Greek philosopher, Pythagoras, who, it is said taught that all 
things are made of numbers.9 In modern dress, this is the view that all attributes are quan-
titative. It is no arcane view confined only to antiquity. It is one of the most enduring 
ideas in human history. It captivated the minds of philosophers (such as Plato, 1971), 
theologians (such as Augustine, as cited in McEvoy, 1987), and, of course, scientists 
(such as Galilei, 1623/1960) and it dominates the modern world, in part because of the 
false equation of numerical data with objectivity (Porter, 1995). It has had a constant 
presence throughout the trajectory of Western culture from ancient times to the present 
(Joost-Gaugier, 2006; Kahn, 2001; Riedweg, 2002). Most psychologists are exposed to 
it in their studies, although rarely by name, but often through slogans like Thorndike’s 
credo, “whatever exists at all exists in some amount” (1918, p. 16), and elaborations of 
the same theme (e.g., McCall, 1922). Although it is a major factor driving the quantita-
tive imperative in psychology (Michell, 2003), Pythagoreanism is a mistaken view. 
While number and quantity are present in every situation, it is not true that every attribute 
encountered in such situations is quantitative. It is around this logical issue that tensions 
over quantitative and qualitative methods really turn.

As noted earlier, every observation made in science concerns either the properties that 
things have or the relations in which they stand. Certain classes of properties and of rela-
tions constitute attributes, and attributes always possess structure. Some properties and 
relations constitute categorical attributes. For example, for any person, X, either X is 
pregnant or not; or for any specific pair of people, Y and Z, either Y is the father of Z or 
not. In the case of pregnancy, the attribute consists of two mutually exclusive properties: 
being pregnant; and not being pregnant. In the case of fatherhood, the attribute consists 
of two mutually exclusive relations: being the father of Z; and not being the father of Z. 
There is no issue of degrees of pregnancy or degrees of fatherhood. The structure of a 
categorical attribute is determined by an equivalence relation (i.e., a reflexive, symmet-
ric, and transitive relation), and such an attribute is a simple classificatory system (Suppes 
& Zinnes, 1963). Numerically coded, it is more familiar under the now conventional 
designation of “nominal scale” (Stevens, 1951). Despite Stevens, however, numerical 
coding is not measurement and a nominal scale is not a measurement scale.

However, some attributes admit of degrees. For example, some minerals are hard, 
some are soft, and hardness comes in degrees. Or, to take another example, the elderly 
differ in the degree to which they are functionally independent in performing physical 
tasks of ordinary life: one person might be highly independent (e.g., able to live alone 
without help from others), while another might be moderately independent (e.g., require 
help with some day-to-day tasks), and another might only possess a very low level of 
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independence (e.g., depend on help in most things). That is, functional independence 
comes in degrees. When possession of a property or participation in a relation is a matter 
of degree, the different degrees of the attribute are generally ordered from less to greater.10 
For example, the hardness of diamond is greater than that of lead or one person’s level of 
functional independence may exceed another’s. Ordinal attributes, coded numerically, 
are familiar to us as “ordinal scales,” so called (Stevens, 1951). Again, Stevens erred in 
thinking of ordinal scaling as measurement (Michell, 1997). “Ordinal scaling” is numeri-
cal coding, not measurement.

Furthermore, some attributes admitting degrees are not only ordered, they are quanti-
tative. For example, temperature is a quantitative property and the force one thing exerts 
upon another is a quantitative relation. The different magnitudes11 of a quantity stand in 
additive relations to one another, and it is this additive structure that entails the ratios 
between them that makes measurement of magnitudes possible. 

Quantitative structure is not an “essence” (Yanchar, 2011, p. 185) or “abstract entity” 
(Westerman, 2011, p. 158). It is a mundane, discoverable fact about attributes. In science, 
it is only safe to conclude that an attribute is quantitative on the basis of observational 
evidence for quantitative structure12 and never on the basis of wishful thinking. There is 
nothing unworldly about mathematical structure. Both categorical and ordinal attributes 
possess structure and, given that mathematics is the science of structure (e.g., Resnik, 
1997), categorical and ordinal structures are mathematical.13 Calling such structures 
“abstract” is misleading if it is meant to imply that they belong to a realm of essences or 
abstract entities beyond space and time. Strictly speaking, it is not mathematical struc-
tures that are abstract; rather, it is we who abstract them from the spatiotemporal loca-
tions within which they reside by focusing our attention just upon the relevant properties 
and relationships constituting them and ignoring other features of the situations in which 
they occur. That is, being abstract is not a quality of structures; rather, abstracting is a 
mental act engaged in when considering them. By this act, we note features common 
across a variety of different situations, just as, for example, we note that different things 
are the same color. So, quantitative structure is present in each and every situation involv-
ing quantitative attributes (such as length, mass, temperature, etc.) despite other differ-
ences in those situations.

If an attribute is not quantitative, it cannot be measured. Therefore, if anyone aspires 
to measure some particular attribute, the first step, logically speaking, is to investigate 
whether it possesses quantitative structure. It is in relation to this step that mainstream 
psychology has been egregiously negligent and the stance it has adopted is scientifically 
anomalous. There is no evidence that the attributes that psychometricians aspire to mea-
sure (such as abilities, attitudes and personality traits) are quantitative. Mainstream 
psychologists presumed that they are and that psychometric tests are suitable to measure 
them. All the evidence is that these attributes are merely ordinal, and while psychologists 
are free to speculate about whether they might be quantitative, the fact is that, after a 
century, such speculations remain empty. If these speculations are mistaken for fact, it is 
only because people want to believe them (for non-scientific reasons), not because they 
can be backed up in the normal scientific way.

Instead of candidly admitting this, psychologists deflected attention from the issue by 
using Pythagorean slogans, such as Thorndike’s, quoted above. If all attributes are 
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quantitative, then psychological attributes, even apparently qualitative ones, must also be 
quantitative and, so, it appears, there is no need to search for evidence of quantitative 
structure. In this spirit, measuring psychological attributes would seem to be merely a 
matter of constructing tests composed of items satisfying conventional psychometric 
criteria. However, in science, the truth of substantive hypotheses cannot be deduced from 
metaphysical slogans, no matter how beguiling.

A second way of deflecting attention from this issue was through muddying the mean-
ing of measurement. In science, the concept of measurement has a definite meaning: 
measurement is estimation of the ratio between a magnitude of a quantitative attribute 
and a unit of the same attribute. However, from the 1950s, as part of their post-Second 
World War methodological consensus, mainstream psychologists endorsed Stevens’ vac-
uous definition of measurement: namely, that measurement is the assignment of numer-
als to objects or events according to rules (Michell, 1997, 2007a). Stevens (1946, 1951) 
derived this definition from his own blend of operationalism and logical empiricism 
(Michell, 1999). It was thought to provide a philosophical justification for regarding 
psychometric practices as measurement. It also reinforced the practice of referring to test 
scores as measurements. Generally, test scores are frequencies (viz., the number of items 
correctly answered). Transforming them into factor scores (via factor analysis) or ability 
scores (via application of item response models) does not transform them into measures 
of anything when there is no evidence that the hypothesised factors or abilities are 
quantitative. 

A quite different line of argument had initially been used to support this practice. 
During the 19th century, attempting to justify psychophysical measurement, psycholo-
gists resorted to “the constantly recurring argument that S must be measurable because it 
is a magnitude, because we can speak, intelligently and intelligibly, of ‘more’ and ‘less’ 
of it” (Titchener, 1905, p. lxiii [where S means sensation]). That is, they held that if an 
attribute is ordered (i.e., displays degrees), then it must be quantitative and, thus, measur-
able. This inference from order to quantity played such a decisive role in psychometrics 
that I call it “the psychometricians’ fallacy” (Michell, 2006, 2009). That the authors of 
the target articles are also its victims illustrates how deeply embedded it is in the culture 
of modern psychology.

Despite attempts to prove that order entails quantity (Michell, 2007b), it is easily 
shown that while quantity entails order, there is no implication in the opposite direction. 
Johannes von Kries (1882) presented one good reason (see Michell, 2009, for another). 
He asked whether “it makes sense (and what sense it does make) to say that a change in 
sensation from R

1
 to R

2
 may be equal to a change in sensation from R

K
 to R

L
” and 

answered that it “makes absolutely no sense” because “the one increment is something 
quite different from the other” (Niall, 1995, p. 291).14 What he meant was that for any 
given attribute, differences between sensation intensities are qualitatively different to 
one another: that is, qualitatively heterogeneous. Whether he was correct as far as sensa-
tion differences go is here irrelevant. In framing his objection, he saw that if differences 
between degrees of any ordered attribute are heterogeneous, then that attribute is not 
quantitative.15

Von Kries was not saying that the sensations themselves are qualitatively heteroge-
neous, only that the differences between them are. What he recognized was that the dif-
ferences between such degrees need not be mutually homogeneous. If these differences 

 by Paul Barrett on April 13, 2011tap.sagepub.comDownloaded from 

http://tap.sagepub.com/


Michell 247

are not mutually homogeneous (i.e., if they differ in kind), then the differences will not 
be intrinsically greater than, equal to, or less than one another and, so, the differences 
cannot stand in quantitative relations to one another. Since the existence of quantitative 
relations between differences between degrees is a necessary condition for an attribute to 
be quantitative, it follows that in such circumstances the attribute involved cannot be 
quantitative. But is it possible to have an ordered attribute in which differences between 
degrees are qualitatively heterogeneous?

Consider the Assimilation of Problematic Experiences Scale described by Osatuke 
and Stiles (2011). It consists of an ordered series of levels of “mutual assimilation” of 
conflicting “voices” within a given person as displayed in discourse in psychotherapy 
sessions. As described in their Table 1 (p. 208), each level of assimilation is composed of 
a complex array of cognitive and affective features, and it is hypothesized that the levels 
are ascending stages of assimilation, each stage being a degree of assimilation greater 
than those before it. If so, then the stages are homogeneous, in the sense that they are all 
degrees of assimilation.

However, if attention is focused upon the differences between consecutive degrees or 
stages, it is clear that they are not all differences of one kind. To take just one feature of 
the array of characteristics comprising the different degrees and confining attention to 
stages 0, 1, and 2 only, the authors say that at stage 0, the client is “unaware of the prob-
lem” (i.e., unaware that there are unassimilated “voices” in the way experiences are 
expressed), while at stage 1 the client “prefers not to think about” the unassimilated 
expressions, and at stage 2, the client is “aware of the problem but cannot formulate it … 
reflect on it.” At least one difference between stages 0 and 1 is that between being 
unaware of something and being aware of it (but avoiding it); and one difference between 
stages 1 and 2 is that between being aware of something and avoiding it and being aware 
of something but being unable to formulate it (reflect upon it). In the first case, the dif-
ference is at least that of minimal awareness, while in the second case it is at least that of 
minimal acceptance of what one is aware of. Minimal awareness and minimal accep-
tance are qualitatively different mental acts. As stages of assimilation ascend, we are not 
dealing with some homogeneous stuff in quantitative amounts that are successively 
added to each stage. Hence, there is no obvious sense in which one of these differences 
is intrinsically greater than, equal to, or less than the other. As a person progresses from 
stage 0 to stage 1 to stage 2 (and so on), the level of assimilation increases by an incre-
ment, but the increments are not quantitatively related because they are qualitatively 
different. The authors have confused qualitative increase or difference with quantitative 
increase or difference. In a similar way, I would suggest that the ratings of coordination 
processes that Westerman (2011) refers to are not “measures of coordination” (p. 166), 
but at best simply relate to an attribute that is experienced only as ordinal and not known 
to be quantitative.

To confuse differences between degrees of a quality with differences (or, as they 
might be called, “distances”) between magnitudes of a quantity is to commit an error 
identified long ago by David Hume (1888), who noted the habit by which “any great dif-
ference in the degrees of any quality is call’d a distance by a common metaphor. . . . The 
ideas of distance and difference are, therefore, connected together. Connected ideas are 
readily taken for each other” (p. 393). In this case, when taken one for the other, they are, 
really, mistaken.
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This observation is not a criticism of the Assimilation of Problematic Experiences 
Scale. It is a criticism of one interpretation of it and it illustrates the point that with some 
ordinal attributes, differences between degrees are qualitatively heterogeneous. This 
means that some ordinal attributes are necessarily non-quantitative. The authors are not 
alone. If any psychometric scale is considered, typically, the differences between the 
degrees of the relevant attribute, as these are manifest in the differences between the test 
items concerned, reveal exactly this kind of heterogeneity. Prima facie, it appears, all 
psychological attributes are ordinal, non-quantitative attributes.

Therefore, Osatuke and Stiles (2011) are mistaken in thinking that their scale “quanti-
fies an underlying theoretical dimension of client experience” (p. 209). The character of 
their error needs to be identified clearly, for it is one typical of mainstream psychology. 
In itself, there is no error involved in assigning numerals to the stages of assimilation that 
the scale identifies, thereby coding increasing degrees of assimilation by numerals denot-
ing numbers of increasing magnitude. Yet while Osatuke and Stiles correctly note that 
when numerically coded their scale is “no less quantitative than other ordinal measure-
ment scales” (p. 209), they fail to see that this is only because their scale, like all other 
ordinal scales, is not quantitative at all. Their error is to think that an ordinal attribute is 
quantified by making numerical assignments. If an attribute is not known to be quantita-
tive, no amount of numerical coding will make it so. 

Failing to see this, they proceed to report the results of an analysis of covariance 
applied to the numerical codes. Analysis of covariance is, as its name implies, concerned 
with relationships between variances, and variances are numerical measures of differ-
ences between measurements. That is, Osatuke and Stiles, in making statistical inferences 
treat the differences between the degrees of their ordinal attribute as if they were quantita-
tive differences. Since these differences are not known to be quantitative, they do not 
present us with a valid argument for the conclusions they infer from their observations.

Methods of inference

This brings us to a discussion of the second category of methods of investigation: namely, 
methods of inference. Inferences from observations take the observations as premises 
and, possibly in conjunction with other premises (deemed true), proceed to deduce con-
clusions. The worth of the conclusions depends not only upon the accuracy of the obser-
vations themselves, but also upon the validity of the methods of inference used. 
Unfortunately, the teaching of methods within mainstream psychology has become so 
dominated by instrumental values that the underlying logic of inference is now almost 
universally overlooked. Yanchar (2011, p. 181) alludes to the problems identified in rela-
tion to conventional methods of hypothesis testing. The problem is especially serious 
with statistical methods, which have been sold as packets of inference tickets to be 
applied to numerical data, regardless of their character, as if “the numbers don’t remem-
ber where they came from” (Lord, 1953, p. 751). There are many logical issues here, but 
the one that most concerns my critique of Osatuke and Stiles goes by the name of the 
“problem of permissible statistics,” famously discussed by Stevens (1946, 1951).16

Despite the appeal of Lord’s slogan,17 numbers do not need to “remember” where they 
came from because numbers themselves never leave the situations in which they occur. 
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The slogan confuses numbers with numerals. Although numerical data are typically pre-
sented as tables of free-standing numerals, each datum is not a numeral or even a num-
ber, it is a proposition (Rozeboom, 1961), such as, the weight of person P in kilograms is 
90 or the score of person P on test Q is 25. Tabulated numerals are shorthand for a set of 
statements recording each number’s provenance. Furthermore, deductions from data are 
inferences from the propositions involved, not inferences from mere numbers or 
numerals. 

Stevens recognized that conclusions regarding means and variances do not validly 
follow from ordinal-scale data, but his message was mixed. With one hand he forbade 
calculation of means and variances with ordinal data, but, with a nod and wink, with the 
other, he waived caution away because, he claimed, using those statistics can lead to 
“fruitful results” (Stevens, 1946, p. 679). However, the logic of the situation is clear: 
conclusions about means and variances would only ever validly follow from ordinal-
scale data if it were the case that these ordinal-scale values actually denoted quantitative 
measures (i.e., if they were not ordinal-scale values). Numerically coding observations, 
as Osatuke and Stiles have done, may make them look quantitative, but to see them as 
quantitative is to fall victim to an illusion. It would be sad indeed if qualitative research-
ers, in their attempts to also use quantitative methods, followed the same, illusory path 
as the befuddled mainstream.18

While the analytical procedures used by Osatuke and Stiles conform to established 
mainstream practice, their conclusions do not follow validly from their observations. It 
is ironic that their analysis of covariance was used to derive merely ordinal conclusions 
(e.g., that clients with relatively well-assimilated problems did better in one form of 
therapy than another, while clients with poorly assimilated problems did equally well in 
both). However, to test whether even ordinal conclusions follow validly from data, one 
would need to use a logically valid chain of inference (i.e., one using methods of analysis 
suitable to ordinal data (e.g., Cliff, 1996).

In the current research culture, where errors of the sort identified above are typical and 
excused by appealing to their “fruitfulness,” in the spirit of Stevens, my critique may be 
ignored with social impunity. Nonetheless, fruitfulness is a relative concept, and while it 
is the case that the invalid inferential practices of the mainstream are often fruitful relative 
to the aim of promoting the illusory façade of a quantitative science and, possibly, advanc-
ing researchers’ careers, such practices can never advance genuinely scientific aims. 
Evidence is fundamental to scientific conclusions, and where there are insufficient grounds 
in data for the conclusions derived, objectively, the conclusions are unsupported.

Of course, any researcher is free to speculate about what might be concluded were the 
attributes involved quantitative (rather than ordinal) and were the scale values used actu-
ally measurements of those attributes (rather than ordinal indices) and the sorts of analy-
ses referred to above then done. However, in that case, the conclusions would follow 
from a combination of observation and speculation. Presenting such conclusions as valid 
inferences from the observations alone would reflect, at best, profound ignorance. Those 
who support scientific research financially and those whose lives are affected by the 
conclusions scientists arrive at are entitled to expect scientists to alert them when conclu-
sions stand, even partly, on speculation, and they have a right to be assured that all other 
conclusions are supported exclusively by evidence.
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While, in terms of social consequences, the mistakes made by Osatuke and Stiles are 
minor, they are, nonetheless indicative of a discipline-wide attitude. It will be objected, 
perhaps, that the domain of real psychological research is inevitably messy and no coun-
try for purists. However, the fact that psychological research is messy simply means that 
errors will sometimes occur. Using that as a reason to deliberately make further, “fruitful” 
errors is like a robber justifying theft on the grounds that crime happens. 

The same kind of error occurs in Yanchar’s paper (2011, p. 190) when he describes 
how Engström first numerically coded an ordering of cleaners’ performances and then 
used means19 to draw essentially ordinal conclusions from the data. Because the sum of 
the differences between each number and the arithmetic mean is zero in any distribution, 
the value of the mean is sensitive to the magnitude of these differences. When an order-
ing upon anything is numerically coded, the magnitude of the differences between each 
number and the mean is an arbitrary feature, signifying nothing; so, the value of the mean 
is likewise to some extent an artifact; and the validity of even ordinal inferences from 
means may be unsafe. For this reason, ordinal conclusions do not generally follow val-
idly from means in such circumstance, but they do follow validly from medians.

The distinction between merely ordinal and quantitative attributes marks an important 
boundary between qualitative and quantitative science. One of the features that gives 
quantitative sciences, such as physics, sweeping explanatory power is the fact that quan-
titative attributes are yoked together in a network of interrelationships uniform across the 
range of the attribute, such as the relationship between density, mass, and volume (i.e., 
density is the ratio of mass to volume). A necessary condition for the existence of such 
relationships is the homogeneity of the differences between magnitudes within each 
attribute. However, merely ordinal attributes lack this feature whenever the differences 
between degrees are mutually heterogeneous, as seems to be the case with the Assimilation 
of Problematic Experiences Scale (APES) described by Osatuke and Stiles (2011). If so, 
then their attempt (p. 212) to use statistical methods to detect an S-shaped relationship 
between the attribute assessed by this scale and others cannot succeed—which is not to 
say that merely ordinal relationships may not be detected.

The heterogeneity of differences between degrees of a merely ordinal attribute signifi-
cantly increases the complexity of the situation. Because these differences are qualita-
tively different to one another, it is always possible that they enter into quite different 
causal relationships with other attributes at their different levels. For example, factors 
that might produce an increase at one level of the APES might not be important at other 
levels and vice versa. Such a possibility works against the possibility of finding uniform 
relationships across the entire range of ordinal attributes. Dealing with this possibility, of 
course, is one of the challenges of qualitative science, and it is a possibility which it 
might have been expected qualitative researchers would have been especially attuned to.

Methods of criticism

The third class of methods mentioned above is that of criticism. In the present context, 
the criticism is of the logic of methodological practices and their philosophical underpin-
nings. The above discussion already provides illustrations, but I want to say something 
about the topic of philosophical underpinnings because methods of criticism always 
presume a logical basis. 
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At the beginning I said that when discussing scientific methods, the preferred philo-
sophical basis is realism. I will attempt to explain why and what I mean by realism. 
Opinion leaders amongst qualitative researchers often confuse realism with positivism. 
For example, Guba and Lincoln (1994) equate the “positivist paradigm” with “realism 
(commonly called ‘naïve realism’)” (p. 109). Naïve realism is our natural philosophical 
stance, the one that we adopt, largely unreflectingly, as children, and it is the one most 
people retain throughout their lives, whatever they might profess to the contrary. It is the 
view that “our ordinary perception of physical objects is direct, unmediated by aware-
ness of subjective entities, and that, in normal perceptual conditions, these objects have 
the properties they appear to have” (Dretske, 1995, p. 602). It is worth stressing that 
“although this theory bears the name ‘naïve,’ and is often said to be the view of the per-
son on the street, it need not deny or conflict with scientific accounts of perception”  
(p. 602), and it is worth stressing that it does not rule out the possibility of perceptual (or, 
more generally, cognitive) error. 

One thing it does entail, however, is the possibility of true belief (i.e., the possibility 
of knowing), where by “true” is meant things being as we believe them to be (Mackie, 
1973). Such a view means that scientific knowledge is possible and it enables us to con-
strue scientific methods as procedures for observation, analysis, and criticism under-
taken in the belief that they increase the likelihood of attaining knowledge of how the 
systems under investigation work. This is why realism is the preferred philosophical 
orientation for discussions of scientific method.

Of course, I am conscious of the fact that some philosophers (and qualitative 
researchers) have reservations about realism, and while I respect all serious attempts to 
come to grips with epistemological and metaphysical issues (because I believe that none 
of these matters will ever be neatly sewn up to everyone’s satisfaction), I cannot begin 
to consider all such reservations. My general stance is that no matter how beguiling 
alternative philosophical visions appear, in the end they rest upon inevitably fallible 
philosophical arguments, which means that they can never firmly establish an alterna-
tive to realism, delivering at best the following disjunction: either realism is false or the 
philosophical alternative is false. A disjunction merely leaves us with a choice and 
the attractions of realism; particularly its premise that knowledge is possible cannot be 
coherently rejected.

None of this is to underestimate the difficulties intrinsic to attaining scientific knowl-
edge in practice and especially the difficulties involved in psychological research. 
Leaving aside the significant problems engendered by what Bacon (1620/1960) called 
“the dullness, incompetency and deceptions of the senses” (p. 50) and the fact even the 
best of our methods may only deliver what Locke (1690/1959) referred to as the “twi-
light of probability” (p. 360), psychological research presents its own special difficulties, 
not the least of which is the fact that the investigator always brings social, psychological, 
and philosophical baggage to any investigations, which may influence the observations 
reported, the speculations proposed, and the conclusions arrived at; and that in psychol-
ogy, investigations are always into mental phenomena, a category of experience still 
awaiting a satisfactory characterization. The philosophical preambles given in the target 
articles point to some of the implications of these special difficulties, the most important 
being the fact that “psychological phenomena are irreducibly meaningful” (Westerman, 
2011, p. 171). Without disagreeing with that, I agree with Petocz (1999, 2001) that the 
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phenomenon of meaning poses no insurmountable problems for a realist understanding 
of psychology. 

However, one apparent difficulty that Yanchar (2011) claims to identify is that result-
ing from “the translation of meaningful human phenomena and experience into one or 
another set of theoretical abstractions that often make little meaningful connection with 
practical involvement in ordinary human life” (p. 181), especially as this is thought to 
apply to the kind of concepts identified within quantitative science, such as “ ‘averages,’ 
‘variances,’ and so on” (p. 181). While the distance between the quantitative concepts of 
mainstream psychology and direct experience is a significant problem, the cause resides 
not in abstraction per se, but in the failure of quantitative concepts to fit psychological 
attributes as experienced by us. As I said earlier, quantitative structure is not an abstrac-
tion in any pejorative sense. Where quantity occurs, quantitative structure is present and, 
if our methods are suitably tuned, detectable by observation. Furthermore, if quantity is 
present, then the reductions that occur in, say, statistical data analysis involving averages, 
variances, and so on, identify existing quantitative relationships—relationships that have 
a real presence in the relevant situations. This is why engineers are able to successfully 
build bridges and plan successful space missions. They use quantitative abstractions and 
reductions successfully because in the situations investigated they deal with real quanti-
tative structures.

Some people have a horror of abstraction, holding that it falsifies experience. This 
position was developed most rigorously by F.H. Bradley (1893), who thought that put-
ting experience into words falsifies it because it always involves the use of concepts and 
concepts are “an organ of misunderstanding” (James, 1910, p. 29). Such a position is 
literally unspeakable because uttering it requires concepts and, so, on its own premise, it 
must always be stated falsely. The error here is that of thinking of concepts as organs of 
any kind, whether of misunderstanding (e.g., Bradley) or of understanding (e.g., Kant). 
Concepts are not tools, somehow already present in our minds and able to be imposed 
upon a non-conceptual reality, for good or ill. Rather, concepts are features of reality. For 
example, when I see that this rose is red, whatever it is to be a rose and to be red (i.e., the 
concepts involved) are real qualities, present in indefinitely many particular plants and 
indefinitely many physical objects. Otherwise I could never judge veridically that this 
rose is red—something I can surely do.

Any act of cognition involves judging something veridically and brings the cognizing 
person into contact with instantiated concepts (viz., those that are features of the situation 
cognized). Furthermore, all concepts are abstract, in the sense that we can attend just to 
them, ignoring other features of any situation in which they occur. Abstraction does not 
distance us from our experience of situations; rather it brings us closer to certain features 
because in abstracting we focus attention just on them. Abstraction is like increasing the 
magnification of a microscope and bringing certain features into clearer view. This con-
nects with what was said earlier about quantitative structure. When such structure is 
present in situations that we experience, we know it more thoroughly through attending 
just to its structural features and ignoring features extraneous to quantitative structure.

It is not abstraction that distances us from our experience of situations. Instead, what 
distances us is falsely attributing a quality or structure to a situation when it is not expe-
rienced therein. When the concepts we judge as present in a situation are there, we are in 
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veridical contact with it, but when these concepts are not present, our judgment misses 
the mark and our contact with reality is loosened. The feeling of alienation that Yanchar 
reports derives, not from abstraction, but from the fact that quantitative structure is not 
experienced in the attributes concerned. It is thus ironic that Yanchar (2011, p. 190) 
praises Engeström for “quantifying” the performances of the cleaners he investigated, 
because the performance categories reported (“home cleaning,” “rationalized cleaning,” 
and “consciously mastered orientation”), while conceivably experienced as merely 
ordered, are certainly not experienced as quantitative in structure. Treating these catego-
ries as quantitative loosens the investigator’s contact with the situations studied.

It is doubly ironic that each target article in its own way is implicated in this kind of 
mistake. In each, an attribute experienced only as ordinal is treated as if quantitative. 
Treating them thus, when they are only experienced as qualitative, involves overlooking 
the very feature to which qualitative researchers are trained to be sensitive. In their haste 
to marry quantitative methods with qualitative, qualitative researchers commit some of 
the same errors for which the quantitative mainstream is notorious.

The underlying cause here is the failure of mainstream psychology to sustain a culture 
of uncompromising critical inquiry. In a talk in 1974, the physicist Richard Feynman 
(1985) drew attention to the fact that what psychology lacked was “a kind of scientific 
integrity, a principle of scientific thought that corresponds to a kind of utter honesty—a 
kind of leaning over backwards” (p. 341) to accommodate criticisms. Feynman was not 
referring to personal qualities of individual psychologists. Psychologists, in general, 
have as much personal integrity as other scientists, being drawn from the same popula-
tion. Feynman was referring to a cultural phenomenon: the failure of mainstream psy-
chology as a social movement to sustain institutional mechanisms of rigorous criticism. 
Since the post-Second World War methodological consensus, when psychologists dreamt 
of “riding natural scientists’ coattails onto the endless frontier” (Solovey, 2004, p. 393) 
of quantitative science, the mainstream, as a social movement, turned a deaf ear to any 
criticism that might have been seen as deflecting psychology from its imitation of quan-
titative science, and over the past half-century centers of rigorous methodological criti-
cism, where they existed, withered. Such a criticism-free culture is an inevitable 
consequence of a discipline in which attempts at application and window-dressing out-
strip the relevant knowledge base. More than in other sciences, psychology is always 
conducted under the dark shadow of wishful thinking, and, as is evident from the papers 
discussed here, the same shadows threaten the vision of those outside the dominant para-
digm. Wherever two or three psychologists are gathered together, there is the ghost of 
Pythagoras amidst the shadows of their dreams.

Conclusion

The distinction between quantitative and qualitative methods resides, ultimately, in the 
structure of the attributes investigated and, firstly, in the kind of structure experienced in 
these attributes. Since, at present, all of the attributes psychometricians aspire to measure 
are experienced only as non-quantitative, ordinal attributes (i.e., as qualitative), were inves-
tigators to reflect their experience faithfully, they would acknowledge that these attri-
butes at present require only qualitative methods. This is not to say that quantitative 
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methods might not be legitimately used investigating these attributes. They might, but 
only in the counting and analysis of associated frequencies; in the measurement and 
analysis of physical attributes, such as distance and time, as related to them; and pos-
sibly, in the future, should evidence eventually support the hypothesis that they are 
quantitative.

In adopting a different approach, the authors of the target articles have succumbed to 
the positivist illusion that the application of quantitative methods in science depends not 
upon the existence of quantitative structure in the attributes investigated, but upon the 
quantitative aspirations of the investigator. It may seem ironic that researchers espousing 
post-positivist philosophies should agree with positivists, but it is not surprising. Much 
of the novelty of post-positivist philosophy derives from extending positivistic conven-
tionalism beyond the quantitative domain to the remainder of science (Hibberd, 2005).

As long as it is held that there is a hiatus between what is said and what is, it will seem 
that all discourse, including scientific discourse, is merely a product of conventions. On 
the other hand, if it is accepted that it is possible for discourse to engage real situations; 
that it is possible for what is said to be literally true; that it is possible for things to be as 
stated; then it will be seen that quantitative discourse is only suited to quantitative aspects 
of reality. Where quantity and number already exist in the situations investigated, quan-
titative methods are appropriate; where the attributes investigated are non-quantitative, 
quantitative methods are inappropriate for understanding those attributes. Qualitative 
methods are currently essential for investigating attributes experienced only as ordinal, 
and pretending to measure them represents a victory for Pythagorean whimsy over scru-
pulous scientific endeavor.
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Notes

 1. I have argued that the so-called “quantitative methods” developed in psychology are little 
more than pretence (e.g., Michell, 1990, 1997, 1999, 2000, 2008). This led me to consider 
the place of qualitative methods (e.g., Michell, 2003, 2004). I welcome this opportunity to 
reconsider the logic of the quantitative/qualitative distinction and to illustrate my discussion 
by commenting on the target articles.

 2. The term “logical empiricism” was adopted by logical positivists associated with the Vienna 
Circle upon arrival in the United States as a preferred label for their philosophical doctrines 
(Reisch, 2005).

 3. Logical independence does not rule out causal dependence or interaction. What it does rule 
out, however, is that the existence of the system studied is somehow constituted by being stud-
ied or known. As the point is made by the realist philosopher John Anderson (1962): when, for 
example, “I know this paper, ‘I know’ in no way constitutes this paper, nor does ‘know this 
paper’ in any way constitute me, nor does ‘know’ in any way constitute either me or this paper” 
(p. 27).

 4. There is positivism, the image of positivism held by post-positivists (see, e.g., Richardson, 
2007) and there is realism. Confusing these does not advance discussion of methodologi-
cal issues. Positivism, as developed by the logical positivists is anti-realist, not least in its 
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commitment to conventionalism in the philosophy of mathematics. Thoroughgoing realism 
treats the categories of number and quantity as features of the natural world (Anderson, 1962; 
Armstrong, 1997).

 5. Furthermore, scientific investigators, themselves, contain and are contained within an indefi-
nite number of other systems. For example, investigators are psychological systems, such 
as motivational and cognitive systems, and they belong to various social systems involving 
economic and cultural relations. All of these, to a greater or lesser extent, may influence any 
scientific investigations made. Science is not above the flux.

 6. The statement of Osatuke and Stiles (2011) that “numbers are words” (p. 200) is not just false; 
it amounts to a debilitating confusion. There are, of course, words for numbers, just as there 
are words for other things, such as colors, but numbers are no more words than colors are. The 
numbers are what the words “one,” “two,” “three,” and so on, stand for, and, it may be noted, 
what these words stand for are not the signs, “1,” “2,” “3,” and so on, for these signs (which 
also denote numbers) are not numbers; they are numerals. This confusion of number words, 
numerals, and numbers is ubiquitous. It derives from the logical empiricist view that numbers 
are elements within a formal, symbolic system, rather than features present in every situation.

 7. This conception of number covers Euclid’s definition of (natural) number as “a multitude com-
posed of units” (Elements, Bk. VII, Definition 2, as cited in Heath, 1908, p. 277) and Frege’s 
understanding of (real) number as “ratio of magnitudes” (1903, p. 155). Forrest and Armstrong 
(1987) show that this realist conception covers natural, integral, rational, and real numbers 
(see also Michell, 1993, 1994). In the 20th century it was overturned in the popular mind by 
logical positivism. Nonetheless, the realist view is still presumed in traditionally quantitative 
sciences, such as physics.

 8. Westerman (2011) makes a common mistake when claiming that “dyselaboration processes 
were measured [emphasis added] using quantitative techniques” (p. 163), when all he means 
is that frequencies were counted. The term “measurement” has many colloquial meanings but, 
in science, it means “assessment of continuous quantities.” The researchers involved did not 
measure anything. They counted frequencies of events. Counting is a quantitative method, but 
not measurement (although it may be involved in processes of measurement), and its use in 
psychology does not imply that psychological attributes are quantitative.

 9. Our knowledge of Pythagoras’s teachings depends upon second-hand reports. For example, 
“Again, the Pythagoreans, because they saw many attributes of numbers belonging to sensible 
bodies, supposed real things to be numbers— not separable numbers, however, but numbers 
of which real things consist” (Aristotle, Metaphysics, Bk. XIV, Ch. 3, 1090a, 20–23, as cited in 
McKeon, 1941, p. 918).

10. The structure involved may not necessarily be a simple order, but only a partial order (Michell, 
1990).

11. When the degrees of an ordered attribute possess additive structure, they are commonly 
referred to as magnitudes of that attribute.

12. Some kinds of evidence for quantitative structure in attributes are classified under the headings 
of extensive and conjoint measurement (Michell, 1990, 2005), and doubtless there are other 
kinds as well.

13. The class of mathematical structures is wider than the class of numerical structures (a numeri-
cal structure being a mathematical structure involving numbers).

14. There is more to von Kries’s critique than this. Much of his argument, however, misses the mark 
because it contains misunderstandings about measurement of intensive magnitudes in physics. 
These were corrected by von Helmholtz (1887), by Campbell (1920), and, most importantly, 
by development of the theory of conjoint measurement (see Krantz, Luce, Suppes, & Tversky, 
1971).
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15. Likewise, John Maynard Keynes (1921), influenced by von Kries, argued from the same 
premise that probabilities are, in general, non-quantitative. Apparently quite independently, 
the English philosopher R.G. Collingwood (1933) made the same general point with respect to 
his “scales of forms.”

16. See Michell (1986) for an analysis. Stevens was not the first to recognize it, even in psychol-
ogy. For example, see Boring (1920) and Johnson (1936).

17. To be fair to Lord, he recognized the dangers of treating ordinal-scale data as if quantitative 
(Lord, 1954), and in his earlier paper a fictional character uttered this slogan.

18. This is not to suggest that ratings, rankings, or numerically coded ordinal observations are not 
legitimate data (as Yanchar, 2011, p. 185 seems to imply that I might be suggesting). It is to 
point out that they are not measures of anything. Inferences premised upon the false proposi-
tion that these kinds of numerical data are measures are, therefore, not safe.

19. Yanchar also reports that Engström calculated correlations using these data, but it is not clear 
whether Pearson’s product-moment correlation coefficient (which presumes quantitative data) 
or Kendall’s tau coefficient (an ordinal statistic) was used.
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