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ABSTRACT 

Brief review,s of the published factorial studies of the 16PF suggest that the 
evidence is divided regarding the existence of the 16 primary factors. There is 
considerable convergence at the secondary level, however. In the present investi
gation factor analyses of 128 items, 32 parcels, 16 scales, and 16 change scores 
derived from the 16PF-E using a heterogeneous sample of rehabilitation clients 
provided strong confirmation of the eight 16PF secondaries and, by implication, 
support for the existence of the 16 primaries. It is concluded that all the available 
evidence, when considered from an objective point of view, does not justify the 
negative conclusions reached by the more severe critics of the 16PF. 

INTRODUCTION 

R.B. Cattell (1946, 1950, 1957, 1965, 1973) has devoted a major segment of his 
prolific career to the development and refinement of his conception of the normal 
personality sphere and the primary instrument for its measurement, the Sixteen 
Personality Factor Questionnaire (16PF). Despite the use of a comprehensive 
plan and meticulous psychometric studies, Cattell's methods and results have 
never been accepted by the mainstream community of personality psychologists. 
Over the past 30 years he has become a true iconoclast, assembling a group of 
dedicated followers and establishing a prosperous test publishing company, 
while expounding his views on the centrality of factor analysis in personality 
research. 

Sporadic attacks on the Cattellian system in the early 1960's have coalesced 
into a major assault in the 1970's. Furthermore, many of the detractors have used 
the same psychometric procedure - factor analysis - to cast doubt on his con
ception of the normal personality that Cattell used to construct it. Very little of the 
evidence regarding Cattell's views in general, and the 16PF in particular, is seen 
to be ambiguous. Relevant investigations either support him unequivocally or 
they find practically no value in the results of his vastly elaborate research pro
gram. There seems to be no middle ground. Invariably, the camps are composed of 
Cattell's students and colleagues on the one hand, and almost everyone else on 
the other.2 This polarization is due in good part to Cattell the man: He has little 
patience with "soft headed" psychologists, whom he has characterized as 
refugees from the natural sciences; he has persisted in recasting everything from 
personality traits to psychometric theory into his own system, with its parti
cularly esoteric vocabulary; and he is generally argumentative and critical of the 
work of other psychologists, especially those who do not support his views (Berg, 
1972; Cattell, 197 4a, 197 4b ). Of course, his own contributions are voluminous and 
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he ranks with his two chief competitors, Guilford and Eysenck, as one of the three 
. most productive psychometric researchers in the relatively short history of the 
specialization. 

The purpose of this article is to briefly review and summarize the available 
evidence and opinions surroupding the 16PF and present the results. of my own 
factor _analyses of the 16PF (Form E). As much as possible I have. attempted 
to incorporate Cattell's requirements for a valid factor analytic study while main
taining my own pragmatic perspective on the use of factorial methods in applied 
psychological research (Bolton, 1975). Furthermore, since I have no ideological 
commitment to CatteH or any of his critics, my review of previous studies and 

· report of the present analyses can be characterized as reasonably objective. 

LITERATURE REVIEW3 

THE CRITICS 

Levonian (1961) is usually recognized as the first to question the psycho
metric adequacy of the 16PF. He demonstrated the lack of homogeneity of the 16 
scales when he found that "While the average item correlates significantly with 
fewer than one other item in its factor, it correlates significantly with nearly 8 
items outside its factor (p. 591)." Cattell subsequently dismissed this and similar 
studies by asserting that high homogeneity was a fetish of misguided itemetric 
psychometricians and arguing that moderate heterogeneity was necessary to 
ensure scale validity (Cattell & Tsujioka, 1964). 

Becker (1961) reported a combined factor analysis of the 16PF and three 
Guilford-Martin inventories. Of the ten interpretable factors, seven were defined 
by 16PF ecales: Anxiety, Extraversion, Hostility, Femininity, Independence, 
Superego Strength, and Intelligence. Becker concluded "The present evidence 
suggests that the 16:eF is at best dealing with eight factors and only two or three 
of these with sufficient reliability for individual prediction (p. 402)." It should be 
noted; however, that at least five of the seven factors listed above are well-replica
ted second-order factors of the 16PF. As will be seen below, this point is a major 
issue in the resolution of what initially appear to be irreconcilable differences of 
opinion. 

In a broader attack on Cattell's normal pel'sonality sphere,-Peterson (1965) 
reviewed personality rating evidence as well as questionnaire data. He found 
little congruence across similar-named factors in several different studies. Even 
though his analyses were not limited to the 16PF, and liis state·ments often refer 
innocuously to "most investigators," there is no doubt that Cattell was the target 
of his general conclusion: "To date, most narrow primary factors in the personal
ity realm have not convincingly passed the tests of efficiency and invariance 
(p. 58)." 

The steadily increasing capacity of modern electronic computers soon 
ushered in the age of the large-scale item factor analysis. The first investigator to 
provide a comprehensive (and generally self-serving) factorial evaluation of the 
three major personality questionnaire systems was Eysenck. He and his col
leagues (Eysenck, White, & Soueif, 1969) separately factor analyzed approximate
ly 100 items from the Guilford, Cattell, and Eysenck questionnaires. The results of 
the item factor analysis of 99 16PF items (that were selected by Cattell) led the 
authors to conclu.de that" .. . Cattell's questionnaires ... should not be used to 
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measure the Cattell primary factors, whose existence receives no support from 
this investigation (p.228)." 

A truly large-scale combined factor analysis of 600 items from the Guilford 
and Cattell inventories was conducted by Sells, Demaree, and Will (1970, 1971). 
Since this study was carried out for the purpose of facilitating a theoretical inte
gration of the two personality systems, the results failed to provide definitive 
ammunition for either the Cattell advocates or opponents. Most of the obtained 
factors were jointly defined by Cattell and Guilford items and were identified and 
named by the authors after a thorough consideration of the item composition. 

Without doubt, the most devastating investigation of the 16PF was the item 
factor analysis reported by Howarth and Browne (1971). A ten-factor rotated solu
tion was judged best and served as the foundation for the authors' conclusion that 
" ... Cattell's questionnaire factor system has been developed on the basis of 
inadequa~ inv_est~_!lti..9n of the_pti_IJ?.ary_ factor~: . _. (p. 138)."4 

Eysenck (1971) seized upon the results and strongly stated conclusions of 
Howarth and Browne's study and used them as the basis for a broad based 
denunciation of the 16PF, including criticisms of the MMPI and other competi
tors of his own EPI for good measure. Regarding the 16PF, he concluded that 
" ... the investigator using this scale is in fact getting 16 measures of doubtful 
meaningfulness, and which are almost certainly non-univocal (p;88)." 

While they are not based on specific empirical studies, the opinions of the 
reviewers of the 16PF that are published in the Seventh Mental Measurements 
Yearbook merit quotation. Bouchard (1975) concluded that "The dimensions 
measured do not appear to be special or fundamental in any 'source trait' sense ... 
(p. 547)" and Rorer (1975) stated that "For all practical purposes, the 16PF is 
composed of 16 scales of indeterminate origin and unknown significance, ... 
(p. 550)." 

THE PROPONENTS 

Cattell's (1972) response to Eysenck's (1971) broadside was immediate and 
predictable, including discussions of the item versus parcel factor analysis 
controversy, the homogeneity "superstition," the seven essential requirements 
for a sound factor analysis, and Eysenck's alleged short-cut to "pseudo" second
order factors. 5 Cattell also presented the results of his own item factor analysis of 
the 16PF; however, the factor pattern does not contain very convincing loadings 
for the hypothesized primaries, as Cattell admitted (p. 176). Nevertheless, after 
weighing a number of theoretical and practical limitations of this type of 
analysis, he concluded that "The pursuit of maximum"simple structure yields 
with a high degree of statistical significance the 16 particular factor patterns 
said to be there ... (p. 184)." 

Two studies reported prior to the article summarized above require brief 
mention. Cattell, Eber, and Delhees (1968) factor analyzed the 64 variables 
resulting from the administration of four forms of the 16PF to a large, hetero
geneous sample of adults. They found support for 12 of the 16 personality factors 
(E, M, N, and O were not clearly defined). In fact, the magnitude of the loadings 
was lower than might be expected for this type of analysis, i.e., each of the 
hypothesized primaries was represented by four supposedly parallel measures, 
each being a composite of six to thirteen items. 
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Cattell's· unique and unfailing ability to adduce support for the primary 
dimensions of his normal personality sphere is nowhere more apparent than in 
his reanalysis of 69 Cattell and Guilford parcels that originated in a dissertation 
project by one of Guilford's students (Cattell & Gibbons, 1968). While the original 
Varimax solution was more consistent with Guilford's system ·(Gibbons, 19661 
the results ofCattell's re-analysis confirmed all 14 of the 16PFfactors represented 
in data set (Cattell & Gibbons, 1968, p. 118). It should be noted, however, that 
Gibbons did not concur in this conclusion: he is quoted by Howarth and Browne 
(1971) as follo\\ a: "I have tried to interpret the results from the Cattell-Gibbons 
oblique rotation and have failed to get a meaningful interpretation (p. 138, 
fovtnote ). " 

One of the more recent studies to appear in the literature was conducted by 
two of Cattell's ~tudents. Burdsal and Vaughn (1974) concluded that the results 
of their item factor analysis of the 16PF " ... was essentially the expected factor 
pattern. The study did, however, indicate that four of the 16 factors (G, M, N, Q1) 
were probably in need of revision and further research (p. 223)." 

Another recently reported item factor analysis of the 16PF (Karson & O'Dell, 
1974) deserves special attention because it was conducted with Cattell's assis
tanc~. Consequently the analysis met his requirements for a sound investigation. 
The authors were moderate in their interpretation of the results: "But generally, 
if we stretch our imagination a bit, there does seem to be a fair match between the 
16PF items ~nd the constructs the test purports to measure. This match, however, 
is not strong and by no means fully supports the framework upon which the 
16PF is based (p. 113)." 

An unpublished item factor analysis by Adcock and Adcock (1975) is note
worthy for the authors' attempt to verify Cattell's 16PF primaries by interpreta
tion of the content of the nonkeyed items that defined the rotated factors. 
Obviously, their conclusion that the factor pattern " ... gives reasonable support 
for twelve factors being regarded as substantially those described in the 16PF 
manual (p. 2)" is not comparable to the strictly psychometric conclusions that 
were reached in the investigations reviewed above.6 In fact, the factor pattern is 
similar to that of Cattell's (1972) study, with the major exceptions being the 
emergence of a large second-order factor labelled Emotionability, defined by C, 
0, and Q4 items, and the failure to confirm the M, N, 0, and Q3 scales. 

Appropriately, the final study to be summarized was reported by Cattell 
(1975). A rather complicated parcel factor analysis led him to the global con
clusion" ... that the 16PF primaries are well confirmed ... (p. 79)." Yet, careful 
examination of the evidence did not warrant such a strong conclusion; at least 
five scales (E, G, M, N, and Qi) were far from "confirmed." 

These, then, are the main studies, pro and con, that have bearing on the 
question of central concern in this article. 7 While this necessarily superficial 
summary would indicate virtually no communality between the critics and pro
ponents of the 16PF, there does seem to me to be definite convergence at the 
second-order factor level. Careful examination of the factor patterns generated by 
Becker (1961), Howarth and Browne (1971), Karson and O'Dell (1974) and Sells, 
et al. (1971) reveals several of the Cattellian secondaries, and not only the two 
universally recognized trait dimensions of Extraversion and Anxiety. It is true 
that the results of the various studies usqally include fragmented secondaries 
mixed with some of the primaries; this is most certainly the effect of choosing to 
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rotate an intermediate number of factors, i.e., more than eight and less than 20. 
It is also true that several of the Cattellian primaries barely emerged as recongiz- . 
able even in the proponents' investigations. Among the favorable studies, 
support for E, G, M, N, 0, Qi, and Q3 has been weakinoneormoreinvestigations. 
Previewing the results of the current study, it is the consistent emergence of 
Cattell's second-order personality factors across analyses at four levels of 
variables (items, parcels, scales, and difference scores) that serves as the basis for 
my own conclusions regarding the factorial validity of the 16PF. 

METHOD 

SAMPLE 

The basic research sample for this study consisted of 449 rehabilitation 
clients who were participants in a nationwide investigation of the rehabilitation 
counseling process. While the sample was smaller for two of the data sets 
described below, the loss of subjects was not systematic, and, therefore, the 
overall description of the 449 clients is sufficient.8 Slightly more than half(55%) 
were males; the mean age was 31 years, with a standard deviation of 12.5 years; 
37% were mentally or emotionally disabled, with the remainder possessing 
various physical disabilities; 83% were white; 53% were high school graduates; 
and 32% were married, 38% single, with the remainder being separated, divorced, 
or widowed. In summary, the research sample was heterogeneous with respect 
to all major demographic variables. 

INSTRUMENT 

The Sixteen Personality Factor Questionnaire - Form E (16PF-E) " ... is a 
special-purpose instrument designed for use with persons of limited educational 
and cultural background (Interim Manual Supplement, 1971, p. l)." In particular, 
the 16PF-E was designed for use with persons who read at the third- or fourth
grade level. While Form E purports to measure the 16 traits that comprise most 
of the variation in the normal personality sphere, it differs from Forms A through 
Din several important respects: (1) a forced-choice format is used rather than 
allowing an "in between" or "uncertain" response to any item, (2) all items are 
phrased as simple questions consisting of two options separated by the conjunc
tion or, and (3) each of the 16 scales is represented by eight items. The third 
characteristic almost certainly reduces the reliability of the 16 scales of the 
16PF-E, and the first and second characteristics may attenuate the scores. 
However, th~ primary effect that these ~implificatio:r{s would be hypothesized to 
have is a restriction of the behavioral complexity or dimen_sicinality of the instru-
1I1ent. The reason for this suggestion is that the simplified item format renders 
subtle verbal discriminations impossible. Yet, the authors (Interim Manual 
Supplement, 1971, p. ,l) .stat~, without qualification, that Form E measures the 
same· personality factors that are measured by Forms A through D and other 
IPAT questionnajres ·~nd refer the reader to the Handbook for the 16PF (Cattell, 
Eber, & Tatsuoka, 1970). Thus, the ' use of Form E in this investigation should 
' not be vi~wed as a limitation on the generalizability of the results. 

ANALYSES 

The 16PF-E was completed by the research subjects in conjunction with a 
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battery of tests administered at the time of acceptance for rehabilitation services 
and again approximatefy one year la tel', although the test/retest interval varied 
considerably for individual clients. Three variable sets were derived from the 
initial administration and the fourth set, the raw difference scores, required both 
the initial and retest data for its derivation. The four variable sets are briefly 
described as follows: 

1) 128 items: each client's 16PF-E protocol was quantified at the most funda
mental level as a vector of 128 binary scores, each score reflecting the 
dichotomous response to one item. 

2) 32 parcels: the eight items comprising each of the 16 scales were divided into 
odd and even parcels of four items each and independently scored by summing 
the keyed response·s. The result was that each protocol was reduced to 32 
scores, two for each of the 16 scales. On many occasions Cattell has employed 
this split-scale procedure and has recommended it as the best compromise 
between item unreliability/uniqueness and the need for multiple representa
tion of experimental variables in factor analytic personality investigations 
(e.g., Delhees & Cattell, 1971, p; 154). 

3) 16 scales: responses to the eight items that comprise each scale were summed 
so that each protocol was condensed to the standard 16-score profile. 

4) 16 change (state) scores: after the test and retest administrations were scored 
for the 16 scales, a vector ofraw difference scores was generated by subtracting 
the initial from the final test scores. Raw difference scores were calculated 
because Cattell (1963) and Nesselroade and Cable (1973) have suggested that 
they are appropriate for incremental R (dR) factor analyses. 

As mentioned previously, every effort was made to conform to Cattell's 
strictures regarding· the proper use offactor analytic methodology (Cattell, 1973, 
pp. 282-287; Vaughn, 1973). In addition to careful selection of the research sample 
and appropriate representation of the major personality variables, the following 
steps were carried out for each of the four data sets: (1) after a principal com
ponents reduction of the correlation matrices, eigenvalue plots were examined to 
determine the correct number of factors using the scree criterion (Cattell, 1966), 
(2) principal axes factor analyses with iterated communalities were used to 
condense the correlation matrices to their major replicable dimensions, (3) 
oblique rotations of the principal axes factors were conducted in order to achieve 
good simple structure, and (4) the oblique factor patterns were summarized by 
tabling loadings and factor correlations of .20 or greater. However, three impor
tant departures from Cattell's procedures should be emphasized: (1) like many 
factor analysts, I do not locate the scree9 nearly as far down the eigenvalue plot 
as does Cattell, (2) I do not engage in either hand rotations or targeted rotations, 
believing that they tend to "fit" the error variance too easily, and (3) I prefer 
visual inspection of the salient loadings to identify factors rather than the 
calculation of congruence coefficients. 

RESULTS 

The seven-factor Promax solution for 128 items of the 16PF-Form E is 
summarized in Table 1. The average loadings in the factor pattern · were 
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Table 1 

Seven-Factor Oblique Solution for 128 Items 
of the Sixteen Personality Factor 

Questionnaire (Form E)* 

I 

A 17 
B 
C 
E 
F 48 
G 
H 11 
I 
L 
M -14 
N 
0 

Q1 
02 -39 
Q3 -10 
04 

I 

I 
II 

III 
IV 

V 
VI 

VII 

II III IV V 

-30 

-39 
19 

-20 
-11 38 

-57 
22 12 

-13 17 10 

32 -19 
34 
20 

-15 17 -19 
50 

Factor Correlations 

II III IV V 

-21 58 
-35 

··,, 

VI · VII 

40 13 

VI 

42 
--

-22 

27 

~18 

15 

VII 

-25 
-24 

-46 
-24 

*The factor pattern coef~icients are the aver~ 
age ~f the eigh~' item loadings for each scale. 
Coefficients less than ·.10 in absolute value 
ar~ ~mitted as are factor correlations less 
than .20. ' 

calculated by _taking the algebraic sum of the loadings of the eight items that 
purport tf> measure each scale and dividing by eight. (Of course, the signs of the 
loadings were first corrected for the direction of the item statement.) To simplify 
the table, average loadings less than .10 in absolute value have been omitted. 

The identification of the seven factors was accomplished visually using a 
summary of second-order analyses of the 16PF presented in Cattell (1973, p. 216). 
In addition to the seven-factor solution for the 128 item set, nine- and 16-factor 
Promax solutions were generated and examined for evidence of Cattell's 
primaries and secondaries. 10 Both solutions produced fragmented secondaries 
much like those of Karson and O'Dell (1974, pp. 108-111) and others; the seven· 
factor solution was clearly the best one. 11 
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Table 2 

Ei·ght-Factor Oblique Solution for 32 Parcels 
of the Sixteen Personality Factor Questionnaire (Form E)* 

lA 
2A 
1B 
2B 
lC 
2C 
lE 
2E 
lF 
2F 
lG 
2G 
lH 
2H 
lI 
2I 
lL 
2L 
lM 
2M 
lN 
2N 
10 
20 

lQ1 
201 
lQ2 
202 
lQ3 
203 
lQ4 
2Q4 

I 
II 

III 
IV 

V 
VI 

v·II 
VIII 

I 

46 
(17) 

51 
76 

44 
43 

-51 
-63 

I 

II 

-65 
-59 

24 
20 

35 
66 

-32 
-24 

84 
70 

II 

III 

-33 
-61 

-78 
-83 

(-04) 
-36 

. 
IV 

(9 8) . 
23 

35 
46 

( 01) 
26 
38 
20 

-43 
(-15) 

(04) 
24 

V 

( 17) 
22 

33 
( 0 7) 

S8 
(-17) 

Factor Correlations 

III IV V 

-25 

VI 

22 
{ 01) 

-37 
(-01) 

-27 
( 0 3) 

33 
60 
27 

( 16) 
-29 
-20 

VI 

VII 

77 
75 

VII 

VIII 

-21 
( 12) 

{00) 
21 

-46 
-35 

36 
61 

-41 
-21 

21 
38 

VIII 

-21 

-23 
-31 

*Factor pattern coefficients and factor correlations 
less than .20 are omitted except in the case of parcel 
pairs which have pattern coefficients less than .20-
these are noted in parentheses. 

Examining the factor pattern in Table 1, there is no problem identifying the 
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following factors: I. Exvia, II. Anxiety, III. Cortertia, VI. Intelligence, and VII. 
Good Upbringing (-E, G, Qa). Factor IV can be seen to be Independence with 0 
loaded instead of E, and Vis a combination of Prodigal Subjectivity (M, Qi) and 
the opposite of Good Upbringing (E, -G, -Q:1), which makes some sense, especially 
considering the substantial correlation (-.46) between V and VII. Discreetness did 
not emerge in the analysis of the item correlations. It can be concluded that the 
seven-factor solution for 128 items is remarkably similar to the well-documented 
second-order structure of the 16PF scales. 

Table 2 presents the ·eight-factor Oblimin solution for 32 parcels. Nine- and 
16-factor solutions were also generated with the same results that were obtained 
with 128 items, i.e., fragmented secondaries. It can be observed that factors I, II, 
III, VII, and VIII are very well-defined 16PF secondaries. Factor IV (Indepen
dence) is reasonably well marked, again with O substituted for E. Factor V 
is recognizable as Discreetness by its major loading on N and Factor VI as 
Prodigal Subjectivity by its major loading on Qi. As with the item factor analysis, 

Table 3 

Eight-Factor Oblique Solution for 16 Scales of 
the Sixteen Personality Factor Questionnaire (Form E) * 

I II III IV V VI VII VIII 

A 40 -54 
B 39 
C -64 
E -63 
F 71 
G 55 
H 58 -22 -23 
I -79 
L q7 
M -30 32 
N 35 
0 68 

01 70 
02 -70 
03 -29 62 
04 85 

Factor Correlations 

I II III IV V VI . VII VIII 

I 30 -20 
II -23 22 

III 
IV 29 -50 

V 
VI -41 

VII -25 
VIII 

*Factor pattern coefficients and factor correlations 
less than . 20 are omitted . 
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Prodigal Subjectivity is merged with "Bad Upbringing" (E, -G, -Q3), and Factors 
VI and VIII are negatively correlated (-.31). Considering the relatively low 
correlations between the pairs of parcels - a median of .40 with a range from 
.62 to -.07 - these results are rather good. 

Table 3 summarizes the eight-factor Oblimin solution· for 16 scales. All 
secondaries except Factor IV are clearly recognizable. Again, Independence 
does not emerge as well as in other 16PF analyses. This could be due to a 
peculiarity of either Form E or the rehabilitation subjeet sample. 

Finally, five-factor Oblimin and Varimax solutions, which are not presented 
due to space limitations, were calculated for the 16 difference scores. While 
.Cattell eschews orthogonal rotations, the Varimax solution (using principal 
components) was generated on the suspicion that the lower reliability of 
difference scores might render an oblique solution too unstable. The first three 
factors of both solutions were easily identified as Exvia, Anxiety, and Cortertia. 
Factor IV of the Varimax solution appeared to be Independence (E, L, M) 
collapsed with Good Upbringing (G, Q 3), and Factor V was Intelligence (B) 
merged with Prodigal Subjectivity (M, Qi) and Discreetness (N). The last two 
factors of the oblique solution were less readily identified. All told, these 
res~lts are not inconsistent with Cattell's programatic research (see Cattell, 
1973, pp. 197-199). 

DISCUSSION 

The results of the current investigation are consistent with previous research 
conducted outside Cattell's sphere of influence in that: (1) the item factor 
analysis of the 16PF-E did not directly verify the primary structure of the normal 
personality sphere, and (2) the parcel and scale factor analyses, as well as the 
item factor analysis, provided substantial support for the second-order factors . 
More specifically, clearly recognizable patterns for each of the eight secondaries 
emerged in one or more of these three analyses. 

I believe that the consistent emergence of the secondaries at all levels of 
analysis can be used as evidence supportive of the existence of the 16 primary 
dimensions. My argument is straight-forward: (1) the oblique factor solutions for 
the 128 items, 32 parcels, and 16 scales are simply convenient (and parsimonious) 
summaries of the respective correlation matrices, (2) hence, it can be inferred that 
the pattern of correlations among the variables (whether items, parcels, or scales) 
reflects a stable underlying structure of relationships, and (3} therefore, that 
the psychometric reality of the hypothesized primaries is supported by the 
pattern of responses to the 128 items, whether they are summed into parcels 
or scales, or analyzed at the most fundamental level. 

. Two important questions must be addressed regarding the validity of this 
argument, which, when restated in brief, says that the replicability of the 16PF 
secondaries implies the existence of the primaries. First, if the primaries do 
possess psychometric reality, why have the item factor analyses produced such 
tenuous support for them? The general answer is that the low communality of 
individual items makes the task of locating simple structure hyperplanes 
extremely difficult. This problem is even more troublesome with the 16PF be
cause, as noted previously, the scales were not constructed to maximize homo
geneity; factor analysis of items can only reproduce or confirm a set of subscales 
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if the intra-scale item correlations are higher on the average (or at least the 
pure-factor correlations are higher) than the inte_r-scale item correlations. 
Furthermore, Peterson (1965) and others have que~tioned the usefulness of factor 
analysis when the number of postulated factors exceeds six or so. 

The second question concerns the logic of the argument, i.e., the validity of 
inferring the existence of the primaries from the replicable pattern of the second
order factors. I believe that this line of reasoning constitutes a necessary, 
although not a sufficient basis, to warrant acceptance of the primary structure 
of Cattell's normal personality sphere. For example, Eysenck, Guilford, 
Comrey, and others have started with different item pools, and using different 
methods, have generated the two major secondaries - Extraversion and 
Adjustment. More-generally, factor analysis is an internal consistency procedure. 
Unless the investigator goes outside the initial factorial domain for confirming 
evidence, the existence of postulated factors can never be unequivocally demon
strated.12 My position regards factor analysis as a technique for organizing data 
into potentially useful constructs that must be verified in subsequent investiga
tions. Thus, the ultimate demonstration of the reality of the 16PF primaries must 
rest on the accumulation of evidence via traditional construct validity studies. I 
believe that if the hundreds of descriptive and predictive studies using the 16PF 
that have been reported in the literature were summarized in the proper form, 
they would most certainly provide substantial support for the construct validity 
of many of the primaries. (See Buros (1975) and previous editions of the Mental 
Measurements Yearbooks for complete 16PF bibliographies.) 

A final comment about the legitimacy of going directly from items or parcels 
to second-order factors is necessary because of the divergence of opinion re- · 
garding this procedure. One of the standard criticisms that Cattell has made of 
the studies by Eysenck, Howarth and Browne, and others is that they underfactor 
and thus go directly to "pseudo" second-order factors. While Cattell (1973, p. 110) 
doubts that good secondaries can be derived from analyses of item or parcel data, 
Eysenck's research (e.g., Eysenck and Eysenck, ·1968) contradicts this position; 
moreover, in a more recent paper Eysenck (1972) argues that there are no 
primaries! By and large the 16PF &econd-order factors align fairly well, regard
less of whether they are obtained directly from item or parcel factor analyses, or 
generated from an analysis of intermediate (primary) factors. The only qualifica
tion to this statement concerns the problems with item factor analysis that were 
discussed above. 

CONCLUSIONS 

1) The second-order personality structure of the 16PF received strong support 
in this investigation. Factor IV (Independence) did not assum~ its previously 
verified pattern in any of the analyses; this could be due to idiosyncracies of 
Form E or the very heterogeneous subject sample. 

2) The consistent replication of the secondaries implies that the structural 
relationships among the primaries are replicable; thus, the 16PF primaries are 
reliably measuring discriminable aspects of personality. To determine exactly 
what they are requires additional evidence in the form of traditional construct 
validity studies. 

3) Form E of the 16PF, which is the :..1ewest and least well-refined of the five forms 
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of the popular questionnaire, appears to be measuring the dimensions of 
Cattell's normal personality sphere as well as the more established forms. 

4) Cattell's repeated and oft-mentioned cavil against "pseudo" secondary factors 
is contradicted by the multiple-variable analyses of the 16PF-E summarized 
in this article. However, Cattell's preference for parcels as opposed to items 
in factor analytic studies is supported logically and empirically. 

5) While the available evidence for the factorial validity of the 16PF is far from 
unanimous, if certainly does not justify the negative conclusions reached by 
some psychologists. When evaluated by reasonable standards, the 16PF 
compares favorably with any other inventory that purports to measure 
variations in normal personality functioning. 

FOOTNOTES 

1. This research was supported by Grant No. 16-P-56812/RT-13 from the Rehabilitation Services 
Administration, Office of Human Development, Department of HEW to the Arkansas Rehabilitation 
·Research and Training Center. A preliminary version of the paper was presented to the Arkansas 
Psychological Association meeting in Heber Springs on December 4, 1976. 

2. However, there have been some notable defections, e.g., Peterson and Howarth, and occasional 
support from fairly neutral observers, e.g., Meehl (1975, p. 303) and Walsh (1975, p. 314). 

3. The studies summarized herein are not reviewed critically nor are details regarding sample, 
v~riables, and method presented. The purpose is simply to illustrate the divergence between the 
critics and supporters of the 16PF by noting their results and quoting their conclusions. For a 
methodologically-oriented organization of the same literature, 88 well as an appraisal of the 16PF as 
an applied assessment instrument, see my review in the Eighth Mental Measurements Yearbook. 

4. In a supplementary article Howarth, Browne, and Marceau (1972) summarized an analysis of the 
16PF item correlations that was similar to Levonian's (1961) study in method as well 88 results. In 
addition, Howarth, et al. conclude that" ... some of the items are so badly worded ... 88 to ... provide 
an unnecessary complication to putative content and directionofitems(pp. 86-88)."N. Adcock(1974) 
also reported an item analysis paralleling the Levonian and Howarth,, et al. studies. 

5. At the same time Cattell's students jumped to his defense by publishing methodological critiques of 
the Howarth and Browne (1971) study and other investigations of the 16PF; see De Young (1972),. 
Dielman (1973) and V!iughn (1973). 

6. In another paper (Adcock, Adcock, & Walkey, 1974) the authors clarify this implied distinction: 
"Certainly all the recent evidence seems to indicate that the items themselves do not define the 
factors to which they are alleged to relate, but one point which appears to have been overlooked is 
that the factors which do emerge are in many cases strikingly similar to the 16PF factors as 
described (p. 132)." However, Karson and O'Dell (1974) l'.eached the opposite conclusion: "Indeed, 
the content of the items seemed rather useless in interpreting the factors throughout (p. 112)." 

7. Two additional investigations that I did not have access to are recorded in the interest of thorough
ness: articles by Grief (1970) and Timm (1968) are cited by Eysenck (1972, p. 269) as failing to support 
the psychometric validity of the 16PF. 

8. The parcel sample includes 308 clients who were selected from the larger sample in order to match 
a data set used in another study; the difference score (state) sample was reduced to 397 clients because 
52 of the original participants did not complete the posttest. 

9. My interpretation of the scree criterion is that it is the "break" or discontinuity in the eigenvalue 
plot, beyond which only error factors exist. Of course, the identification of the discontinuity is to a 
great extent an arbitrary decision. 

10. Cattell typically rotates 20 to 22 factors because of the presence of "error factors" and the recent 
demonstration that there are seven additional primaries beyond the original 16 comprising the 
normal personality sphere (Cattell & Delhees, 1973). 

11. An independent analysis of the 128-item set by a former student of Cattell has produced direct 
support for the 16 primaries: Burdsal, C., & Bolton, B. An item factoring ofl6PF-E: Further evidence 
concerning Cattell's normal personality sphere. 

12. Cattell disagrees with this position, maintaining that factors are more than psychometric constructs 
limited to descriptive purposes: "But - although not all factorists agree - many psychologists, 
including me, assume also the correctness of an underlying scientific model that recognizes the 

· factors to be more than dimensions - in fact determiners, influences, or causes (1973, p. 9)." 
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