
A Note on Measuring Changes
in Q Factor Loadings

Expositor

ABS77«CT: TM p"blislaed literature contains 110 bown lor­
"."Ias lor assessin, clum,es in lactor Ioadin,s ill a-metlaotlology
stud~s, but a IlWIIIUla recOIIImended bJ S.pheftSOll antllDcat. in
an "npublislaed di&wl1Dtion bJ Rawlins provides a solutio". TIN
lorm,,1a is app&d to a sin,le'CtlSe npolVd bJ S.pMlISOn tuUl
another reported bJ DrJU1c, anil the value 01 the 10I7IIU1a lor as­
sessin, change is discussed.

It Is sometimes necessary to readminister a Q sOl1 which WBs
given to a person previously, and on these occaslom the question
arises as to whether the differences In the two performances re­
Beet random fluctuations or systematic ~hange. Thh Is explidt
In experimentation. For example, a dlent seeking counseling
might be asked to describe his or her self and Ideal self as part
or the dlagllOStl~ process, and then be Instrncted to repeat the
process after six months of psychotherapy. Bas the self-Ideal
colTelatlon changed?

.Dlfferent ways or obtaining and analyzing data pose different
problems In analysis. For instance, the above example could be
expanded to Include 10 cHents who are 'n psychotherapy and a
control group of 10 who are not: the mean difference In self-Ideal

11Ie author benefited from the critical comments of three aoony­
mous reviewers, to whom thanks is due.
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correlatio.. for the two groups £ould then be assessed using a
one-taDed t test (d/=18) for independent samples. Or~ mean
self-ideal correlation for the 10 dients at time-I could be com­
pared to their own mean at tlme-2 (one-tailed t, df=9, dependent
sample). Normative strategies such as this are obviously R­
methodololkal, and their statistia of appraisal are well known
(d. Johnson & Jac:kson, 1959, pp. 348-358, for a discussion of
standard errors for oorrelation coeftkients obtained under vari­
ous oonditlons). .

·Matters bemme more oomplkated, however, when Q sorts
are factor analyzed In the usual Q-methodological way, since a
factor loading under these mnditlons only represents that por­
tion of a pe.rson's ~ormance associated with the factor: hence
auessment Is or change or not In a segment of the person's re­
spor.e. 1 Stat_tics are of morse unnecessary when a person
moves from one factor at time-! to another at time-2: In these
Instances, that dlange has occurred Is obvious; however, changes
of this darity and magnitude are apt to be exceptions rather than
the nile.

Far more common are situations In which the person remains
on the same fador, but with an enhanced or diminwhed factor
loading. If the factor loading has moved from 0.70 to 0.80, does
the change (d=O.10) represent a significant shift on the same
factol1 Has the penon's factor-A attitude changed in the sense
of having undergone enhancement? Or, In the event the loadi~g

has diminished, has the attitude undergone deterioration?
1be published Uterature gives little guldaoce In Instaoces

such as these. Brown's (1980) Political Subjectivity draws near
with the following mmment:

SlmDar procedures .would be foUowed ._ in determining
whether the same person bad. increased his association on a
factor followlnl a second administration of the same Q sort._.
The two Ioadlnp on factor a would then be fal and fall each of
which would have a standard error. Since the two Q sorts were
liven by the same person, their likely correlation would have to

1 A penon'. Q-eort responses at times-l and .1 .DJ be saturated to
a lreater or lesser extent on all of the factors; the loading on anyone
factor therefore expresses that proportion of the perIOn's response
which that factor can explain, the remainder of the variability beinl
explainable by other factors (plus specificity and error).
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be taken Into acrount. Equation (10.3) would therefore be the
most appropriate standard elTOr estimate." (p. 301)

11Je formula to which Brown refers (on p. 298) Is as follows:

[1]

where (Jd Is the standard elTOr of the dltTerence In factor load­
Ings, O. Is the standard error of a zero-onler loading for the first
factor, ~ Is the standard elTOr for the second, and r_ Is the
con-elatlon. 1be problem of course Is In finding a value for rOJ

which Is not simply the correlation between the two Q sorts, but
only that portion of their overaU con-elatlon which Is subsumed
by the fador (see footnote 1).

A proposed solution to this problem Is to be found In ail un­
publkhed doctoral dksertatlon by Mary Jane RawDns (1964, p.
177), one of WiUlam Stephenson's students. According to Raw­
Dos, Stephenson suggested fonnula [1], with r being obtained by
taldng the aoss-produd of the two fador loadings. Hence, with
two Q sorts loaded on the same fador 0.70 and 0.50, respectively,
that part of their Intercorrelatlon expressed by the factor would
be (0.70)(0.50)=0.35.

Before turning to an illustration, It Is Important to draw a
drcle around what Is actuaUy being proposed, which, It bears
stressing, Is of a statistical nature only. Hence concern is not
with the Important matter of theoretical rotation: the magnitude
of the factor loadings is obviously dependent on the rotatlom
chosen, but we can assume that. all of those decislo.. have al­
ready been made and that the task before us Is to assess the
fador loadings which have resulted. Nor does concern touch on
the epistemology of experimentation per se: a detectable change
In fador loadings mayor may not bespeak a potent Intervening
cause or even an actual change In the person's subjective state,
which Is a conclusion that must rely on more than just statistics
- e.g., 011 proposition sets and on whether or not the change Is
schematic (Expositor, 1985, 1987), no less than on the facts and
problems at issue (Stephenson, 1984). Nor, finally, Is concern
with the two Q sorts (at time-l and time-2) in their entirety, i.e.,
apart from their location in factor space: it Is of course impor­
tant to examine these two responses in detail, but statistl(S are
already known for comparing one whole Q sort with another
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(e.g, Brown, 1980, p. 299). 1be sole purpose of equation [I] •
to provide a measure (under the rules of probabiUty) of the range
or chance-Db· OuduatiolB so as to be able to assess adual dif­
ferences between loadings on the same factor, mudl as Stephen­
son (1978) has already shown for factor soores.

For purposes of Hlustratlon, co.-lder the case of "Rogerx,"
In The Stud, of Behavior (Stephenson, 1953, p. 262). Rogerg
provided several Q sorts between ·July and September, among
them "my self" at the outset and again at the mnclusion of all
the sortlngs: the first obtained a loading of 0.74 and the latter
0.64 on the same factor. Does thk difference of d=O.IO represent
a significant dedlne In the selrs saturation with the factor? lbat
., even though the self has remained firmly attached to the fac­
tor, has there been significant movement nonetheless?

1be standard en-or for a zero-order loading Is Or=lNN
(where N Is the Q sample size), but for loadings other than zero .
an approximate value Is given by

[2]

With N=60 statements, the standard errors for the above two
Ioadln. (0.74 and 0.64) are therefore 0.06 and 0.08, respectively,
and the standard error of the ditTereo('2, using expression [I], Is .

In norDIaUzed terms, z::d/Od=(.74-.64)/.07=1.41, which faUs short
of significanCe. Hence there • Uttle· evidence that Rogerg's self
underwent substantial change between the July and September
Q sortl...

Or m..-icIer the case of Ms. X reported by Dryzek (1990, P.
183). X ranked a set of poUcy statements under a variety of
mndltlo.. of InstnJction, resulting in three fadon. Her own
personal preferelKeS were obtained at the outset and again at the
end, and these two mnditlons loaded on the same factor by the
amounts 0.83 and 0.93. Dryzek does not report the size of the
Q sample, but If we arbitrarily suppose it to be of the order
N=40, then expression [2] produces standard elTOn· for the two
Ioadln. of 0.05 and 0.03, respectively, and expression [I] pr0-

duces a standard en-or of the dilTerence of 0d=O.04. 1be ditTer-
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ence between the loadings is again d=O.10, and the normalized
value is Z=dIOd=0.10/0.04=2.82 (p<.01), which Is signiDalnt.
Hence, evidence exists that Ms. X's personal preferences shifted
In a significant way even though both performances were firmly
associated with the same factor. What we might seek to make
of this dilTerence Is of course subjed to the caveats introduced
previously.

But It m also to be noted that Ms. X's personal preferences
were Dbwme loaded on the third factor to the extent of -8.24 and
0.21. Neither of these loadings is itself slgnitialnt (I.e., signif­
Icantly different from zero), and so we might be prone to over­
look them; the dktance between them Is slgnillcant, however
(d=0.45, z=2.07, p<.05), and Indialtes that this segment of Ms.
X's preferences underwent alteration as well.

ThIs may seem Dke modi ado about nothing: neither of the
loadings In and of Itself Is signllkantly different from zero after
all; however, a dlfI'erent rotation focused on these two Q sorts
could have resulted In slgnlftalnt loadings. Even so, statlstlall
slgnllkance can only hoist red Dags, but cannot otherwise sub­
stitute for a more aareful examination of the Q sorts themselves
to determine which Items shifted and which did not, and whether
there Is some interpretation or conduslons that will encompass
these changes.

1be advantages of the above fonnula are twofold. First, In
the usual case involving Q sorts from several persons, it pennlts
detection of those Individuals in an experiment who have in fact
changed. In a08lys. of variance studies, a slgniOcant F -ratio
indIaltes that subjects In the treatment group have obtained
slgnllkantly difl'erent scores from the controls on the avemge,
but under some conditio.. only a few high scoring individuals
are required in order to produce that effect; moreover, an In­
slgnllkant outcome does not enable the scientkt to detennine If
the treatment had a sizeable Impact on specific individuals even
If not on the group as a whole. 1be above procedures enable us
to identify individual changers .even when the experimental
group as a whole did not change signifiaantly.

Seoond, in single-case studies, expression [I] permits us to
detect which aspects of a person's performance have undergone
change. In the case of Ms. X above, it would have been quite
possible for her personal Q sort to have been 011 the first factor
at both time-1 and time-2, and for the two loadings to have been
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quite high and bwlgniflamtly ditTerent -- and for there sUII to
have. been a slgnitkant shift in her stance vis-a-vis one of the
other fadon In her make-up. As above, xes loadings on the
third fador were -8.24 and 0.21, neither of which was signlfiaant,
but the difference between them was. If the Investigator's at­
tention Is riveted on the dominating tirst factor, the signiflC8llt
change on the third might go unnoticed. Expression [1] gives
us an opportunity to assess such dlanges, as small and unim­
portant as they may seem at tirst blush.
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