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The construct validity of the extraversion subscales of the Myers-Briggs type indicator  
Author: Zumbo, Bruno D; Taylor, Shannon V  
ProQuest document link 
Abstract (Abstract):  It seems that the MBTI scales formed a factor of their own and that the EPQ combined with
Sociability and Impulsiveness to create the third factor. This comes as no surprise since the EPQ seems
intuitively to define extraversion in terms of these two variables. The fact that the MBTI and the EPQ occurred
as separate factors suggests that these two measures do not hold identical views on extraversion. However, as
evidenced by the factor correlation matrix, Factor 1 (MBTI) and Factor 3 (SOC/EPQ/IMP) had a fairly high
correlation. From this one could conclude that although each measure is unique, each contains a high degree of
sociability and impulsiveness in its definition. The interfactor correlation among factors one and three was in
support of Campbell &Heller (1987). The substantial correlation among factors one and three, and the factor
loadings of the SOC, EPQ, and IMP suggested that the MBTI was primarily a sociability measure with a minimal
association with impulsivity. This was also in support of Campbell &Heller. The second factor (INF/ANX) yielded
only low negative correlations with the other factors and it seems therefore that although it took up 14.5% of the
variance, it bears little relation to the other factors. Finally, Factor 4, Dominance, which was responsible for only
4.2% of the variance, obtained only a low loading on the MBTI factor in the three - factor solution and was
relegated to its own factor in the final four - factor solution. From this first phase of the results it is clear that
extraversion cannot be described as entirely unitary. It would appear to be defined in these measures by
sociability, impulsiveness, a lack of inferiority and anxiety and the presence of dominance. Part 2 of the results
made apparent the possibility of a single higher - order factor capable of bridging the gap between the original
four factors. The results did, in fact, indicate that these can be brought together into one interpretable, though
less convincing higher - order factor. We may ask at this point whether the results were out of the ordinary and
this question is difficult to answer since the study was unique in its approach. To the authors' knowledge, there
have been no scale - level analyses of extraversion, though many item - level analyses exist. Such item
analyses have revealed that extraversion is composed of many factors. For example, Sipps &Alexander (1987)
reported finding three factors of extraversion which were sociability, impulsivity/non - planning and risk - taking /
jocularity while [Browne, J.A.] (1971) reported twelve. Certainly, it would be safe to say that sociability has never
been far away from any set of results. Apart from being present in most factor analyses of extraversion, it has
been shown that the extraversion scale of the MBTI is largely a measure of sociability (Sipps &DiCaudo, 1988).
Given that the present study declared MBTI extraversion as the most salient factor, one must wonder about the
strength of the relationship between extraversion and sociability.   
Links: Obtain full text  from Shapiro Library 
Full text: Abstract  
This paper examined the construct validity of the extraversion and introversion subscales of the Myers - Briggs
Type Indicator (MBTI) with the Eysenck Personality Questionnaire (EPQ) and the Howarth Personality
Questionnaire (HPQ). We further explored the accompanying issue of the unitary nature of extraversion. A
conjoint factor analysis undertaken at the scale level produced four first - order factors: Factor 1 - MBTI
extraversion/introversion, Factor 2 - Inferiority/ Anxiety, Factor 3 - Sociability/EPQ/Impulsiveness and Factor 4 -
Dominance. A subsequent higher - order factor analysis revealed one factor. The results suggested that the
MBTI subscales were largely a measure of sociability and that extraversion as represented in these three
measures is not, at first glance, unitary although interfactor correlations do exist in varying degrees.  
Resume  
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Le present document porte sur la validite conceptuelle des sous - echelles d'extraversion et d'introversion de
l'indicateur de type de Myers - Briggs (MBTI), ainsi que sur le questionnaire de personnalite d'Eysenck (EPQ) et
sur le questionnaire de personnalite de Howarth (HPQ). La question connexe de la nature unitaire de
l'extraversion y est egalement examinee. Il est ressorti d'une analyse factorielle mixte de differentes echelles
quatre facteurs de rang un: facteur 1 - extraversion/introversion MBTI, facteur 2 - inferiorite/anxiete, facteur 3 -
sociabilite/EPQ/impulsivite et facteur 4 - dominance. Un facteur de rang superieur est ressorti d'une analyse
subsequente. Les resultats semblent indiquer que les sous - echelles du MBTI constituent, en grande partie,
une mesure de la sociabilite et que l'extraversion, representee dans les trois mesures susmentionnees, n'est
pas unitaire de prime abord, meme si des correlations existent entre les facteurs a divers degres. There are
now several measures of extraversion available to the researcher and practitioner. Of these the Myers - Briggs
Type Indicator (MBTI) and its corresponding extraversion - introversion subscales are widely used in Canada
and the United States. Workshops and a very lucrative enterprise around the MBTI has evolved in the Canadian
and American workplace. However, the construct validity of this measure has not yet been clearly established.  
There are a few studies which have explored the construct validity of the MBTI. Sipps &Alexander(1987)
administered the MBTI and the Eysenck Personality Inventory (EPI) scales and factor analyzed the combined
results. (For a comparison of the EPI and the later EPQ, please see Campbell &Reynolds, 1984). In their
conjoint item analysis three factors of extraversion emerged: a sociability component, an impulsivity/non -
planning component and a liveliness/risk - taking/jocularity component. A synthesis of the reliability and validity
studies of the MBTI can be found in Carlyn (1977), Carskadon (1979) or Carlson (1985). Briefly, various studies
investigated the split - half reliability coefficients for the MBTI scales. They found that the reliability varied from
.80 to .90. However, the test - retest tend to be slightly lower but acceptable. Furthermore, Thompson and
Borrello (1986) and Tzeng, Outcalt, Boyer, Ware, and Landis (1984) have demonstrated item - level construct
validity of the MBTI. That is, the results of the assessments of the MBTI tend to substantiate that it is a reliable
instrument that has four distinct psychometric dimensions (validated by item - level factor analysis) that are
unidimensional and consistent with the theoretical constructs of the MBTI. Interwoven in the issue of the
construct validity of the MBTI extraversion - introversion subscales is the questionable unitary nature of
extraversion. As Zumbo and Hubley (1993) state, establishing validity is difficult because it is generally
intertwined with the construction and verification of scientific theories. That is, trying to verify a measure is often
difficult to separate from trying to verify a theory. Specifically, it is important to confront the question of whether
the criterion scales concur in their conception of extraversion. That is, to establish the construct validity of the
MBTI, the authors see a need to examine empirically the correlational framework in which these subscales
exist. Necessarily, such a task must deal with the innate tension which exists between the conceptual and the
concrete forms of a term. Campbell &Reynolds (1984, p. 318) warn that the "actual labels attached to concepts
and scales is not at issue; the point is that semantic similarity bears no clear relationship to - and cannot
substitute for - empirical similarity". The authors support this statement and seek to clarify, empirically, what it is
that is measured in certain extraversion subscales.  
The purpose of the present paper is directed at the above question although in a somewhat novel fashion. The
study is limited to three measures of extraversion: the MBTI, the Eysenck Personality Questionnaire (EPQ), and
the Howarth Personality Questionnaire (HPQ). To the authors' knowledge, scale - level construct validity
analysis of extraversion has not been reported in the literature. Appropriate subscales were combined into one
test which enabled us to carry out a factor analysis to investigate the overall factor structure. In doing this, it was
possible to examine the construct validity of the MBTI extraversion - introversion subscale and whether
extraversion as represented in these tests is fairly unified.  
Before presenting the current study we will briefly review the literature on the unitary nature of extraversion.  
Confusion as to what it is that tests of extraversion are measuring stems not only from the area of test
construction but from basic problems involved in the definition of extraversion. Taking a brief look at the history








of extraversion we see that it has roots as far back as the late seventeenth century when extraversion was used
in reference to the mind as a turning outward of one's thoughts toward objects and was at the same time used
in chemistry meaning "to render visible or sensible the latent constituents of a substance" (Browne, 1971, p. 7).
The word "extraversion" is taken from "extra" meaning "outward" and "vert - ere" meaning "to turn". By contrast,
introversion is derived from a different prefix, "intro", meaning "inward" (Browne, 1971, p. 7). Although this
definition may provide some insight into the literal meaning of extraversion - introversion, it is not clear what is
directed outward or inward.  
A discussion of the history of extraversion can be found in Eysenck (1970). Early in the present century,
research began to emerge which focussed on the biological side of extraversion - introversion (for a recent
discussion, see Stelmack, 1990). As well, later, ideas were beginning to surface concerning the adaptive
qualities of extraversion. Speculation about extraversion occurred on what is now considered a subjective level
until the 1930's when factor analysis of test scores enabled a quantitative definition by researchers such as the
Guilfords (Guilford &Guilford, 1934). The Guilfords published several articles on their attempts to identify various
factors of personality and of extraversion, using factor analysis. Factor analysis of personality dimensions
probably attained its height in the 1960's when its use in personality theory was widely popular.  
FACTORS OF EXTRAVERSION  
H.J. Eysenck and S.B.G. Eysenck have been important contributors to the study of extraversion. Eysenck and
Eysenck (1963) discussed the possibility of sociability and impulsiveness being aspects of extraversion that
were not independent. In a subsequent publication (Eysenck &Eysenck, 1967) their factor analysis involved
scores on the lemon test (a physiological measure of extraversion) as well as scores on extraversion items and
neuroticism items. Their results indicated two uniform factors which were extraversion and neuroticism. Eysenck
&Eysenck concluded that for the purposes of the experiment, extraversion was unitary in nature due to its
appearance as a unitary factor.  
Guilford (1977) published a response to a long series of disagreements between himself and the Eysencks
concerning the nature of extraversion. Guilford disagreed with Eysenck's notion of extraversion being a second
- order factor resting on impulsiveness (factor R in Guilford's scheme) and sociability (factor s). The dispute was
based on the fact that in factor analysis, a certain hierarchy of factors exists in which first - order factors are
more molecular than second order factors. Having discovered many different first - order factors, the task is to
assess how they may combine to form second - order factors.  
In the case of J.P. Guilford and H.J. Eysenck, they both believed that extraversion could exist as a second order
factor, but whereas Eysenck believed it to be connected to R and S, Guilford believed it to be more closely tied
to R and T (Thoughtfulness). Guilford suggested to Eysenck that his options were either to adopt extraversion
as resting on R and T since they were more highly correlated than R and S, or to adopt extraversion as being
equivalent to the first order factor R. Guilford believed that R and S were independent and that Eysenck's
extraversion factor became "rotated out of existence" (Guilford, 1977, p. 415). EXTRAVERSION AND SOCIAL
DESIRABILITY  
Having looked at extraversion from a theoretical point of view, let us examine some popular conceptions of
extraversion. Farley and Goh (1976) instructed students whencompleting a measure of psychoticism,
neuroticism and extraversion to answer by relaying either a "good impression" (reflecting social desirability), a
"worst impression" (reflecting psychiatric illness) or to answer "normally". Results showed increased scores on
psychoticism, neuroticism and introversion for the "worst impression" set. Here we see evidence of a popular
belief that introversion reflects mental instability. Furnham and Henderson (1982) conducted a similar study in
which subjects who were instructed to give a bad impression on various personality tests demonstrated
significantly lower extraversion scores while subjects instructed to give a good impression scored significantly
higher on extraversion. These two pieces of research raise the disconcerting possibility of test response bias on
measures of extraversion.  








This leads us now to the method used in the present study which is a conjoint factor analysis, a procedure
enabling various items or various scales to be combined and analyzed together in the same matrix. For
example, Sells, Demaree &Will (1970) used 600 items for their conjoint analysis while Browne and Howarth
(1977) combined four hundred items. CONJOINT FACTOR ANALYSIS OF EXTRAVERSION Conjoint factor
analytic studies have been used for measures of more specific scales than personality inventories. They have
proven themselves useful in the analysis of measures of extraversion although very few actually exist to date.
Guilford and Guilford (1934) chose thirty - five items from current introversion - extraversion tests which they
combined into one questionnaire. The results produced eighteen factors of which four were considered central:
a) a tendency to fear the environment, b) an emotional sensitivity to the environment, c) impulsiveness, and d)
interest in self. It was concluded that "the usual scale bearing the name [extraversion] does not refer to any real
dimension of personality any more than the usual intelligence test measures a single real variable of mental
ability" (Guilford &Guilford, 1934, p. 399).  
Finally, the study which most resembles the present one was reported in 1971 (Browne, 1971). Browne
combined 400 items taken from twenty different item sources. An item factor analysis yielded twelve factors:
sociability, adjustment - emotionality, social shyness, trust vs. suspicion, impulsivity, persistence, sex
&superego, Freudian introversion, dominance, unidentified, cooperativeness - considerateness and finally,
inferiority. This broad spectrum of factors led Browne to conclude that extraversion is too broad to be
considered a unitary concept.  
THE PRESENT STUDY  
This leads us to the question, now, of whether tests which claim to be measuring the same thing, such as
extraversion, are actually measuring the same thing. It may be that two tests claiming to measure the exact
same trait, for example, may not be measuring the same one, and this may be due to either a disparity between
operational definitions or to inadequacies in the construction of the tests. The present study is focussed on
these questions and has chosen to examine the concept of extraversion as reflected by various measures.  
METHOD  
Subjects  
The sample consisted of 210 introductory psychology students who completed their questionnaires in full. The
sample was constructed of 109 females and 92 males(f.1). The age range of the 171 subjects who indicated
their age was 19 to 52. The overall mean age was 22.4 (SD = 5.4). The average age for females was 23.2 (SD
= 6.2) and for males 21.4 (SD = 3.9). Our sample is representative, in both age and gender composition, of
those previously used in investigating the psychometric properties of the MBTI, EPQ, and HPQ.  
Psychometric Instruments  
A 98 - item questionnaire was developed as a measure of extraversion and was constructed from three
measures of extraversion. These three scales were as follows:  
1. The extraversion and introversion subscales of the Myers Briggs Type Indicator (MBTI) Form G.  
2. The extraversion subscale of the Eysenck Personality Questionnaire (EPQ).  
3. The five subscales of the Howarth Personality Questionnaire (HPQ) which comprise extraversion. The HPQ
(Howarth, 1980) has been constructed from an item pool based on twenty personality factors of which ten traits
are represented in the HPQ. For a more detailed history of the HPQ and subsequent research see Howarth
&Zumbo (1988). The HPQ and EPQ were chosen because of their popularity and because they were soundly
constructed on the basis of factor analysis.  
The questionnaire was constructed by simply amalgamating the subscales beginning with the MBTI followed by
the EPQ and the HPQ. There was no particular reason for this ordering. The item order of each subscale was
unchanged from the order in which they originally appeared and instructions for each section were retained from
the original. The MBTI extraversion subscale contains 21 items, the EPQ also contains 21 items and the HPQ
contains 12 items for each subscale by which extraversion is defined: Sociability, Anxiety, Dominance,








Impulsiveness and Inferiority (Howarth, 1985) for a total of 60 items from the HPQ. From these 102 items four
were eliminated due to replication (EPQ #70 "Can you get a party going?", HPQ #21 "Do you like going out a
lot?", #71 "I am a good social mixer" and #101 "I generally keep in the background on social occasions").  
Scoring  
A. Item Scores. Each item of the questionnaire was scored according to the test manuals. A score of one was
given to a response endorsing extraversion and zero elsewhere. This resulted in 98 dichotomously scored
items.  
B. Scale Scores. To provide a score with which to validate the extraversion scales, we computed a scale score
for each subject for each extraversion scale. This was accomplished by assigning a unit weight to each item
which comprised the HPQ and EPQ scales. Therefore, the subjects received one point for each extraversion
item they endorsed (i.e., answered in favour of extraversion). This procedure is identical to that given in the test
manuals of the EPQ and HPQ.  
It should be noted that for the EPQ and HPQ introversion is, in theory, lack of extraversion. That is, they are
envisioned as two ends of a continuum. However, the MBTI differentiates between extraversion and introversion
in that subjects receive scores for extraversion as well as for introversion. For the most part, extraversion items
are identical to introversion items except that each item is weighted differently depending on whether the
subject responds in favour of extraversion or introversion. The weighting for each item is given in the test
manual. The scale scores for the MBTI were, therefore, formed in accordance with these weightings.  
When data analysis of extraversion scales was executed, those items which had been removed from any given
scale due to replication elsewhere in the questionnaire were reinserted into their appropriate scale calculations
so that all scales contained their complete set of items. Reliabilities  
Reports of the MBTI have generally yielded satisfactory reliabilities. Carskadon (1977) reported test - retest
reliabilities on the extraversion/introversion scale as being .79 for males and .83 for females. The manual for the
EPQ reports a test - retest reliability for the extraversion subscale as being high at .89 and being equally high
for university students. The reliabilities for the five subscales of the HPQ range from .72 to .84 in value
(Howarth, 1985).  
RESULTS  
The means, standard deviations and reliabilities were calculated for the items comprising each scale (see Table
1). These statistics were computed from the dichotomous data resulting from the item scoring. It is important to
note that the two MBTI scales and the EPQ scale were each scored out of 21 and each of the HPQ scales,
(Sociability (SOC), Anxiety (ANX), Dominance (DOM), Impulsiveness (IMP) and Inferiority (INF), were scored
out of 12.  
PART 1  
Factorability of the Correlation Matrix  
Table 2 contains the correlation matrix of the eight scales. These eight scales were obtained via the scale
scoring description given above. The Kaiser - Meyer Olkin (KMO) measure of sampling adequacy (Kaiser,
1970) was used yielding a value of .79 which is more than adequate. Bartlett's Sphericity test was used in order
to determine whether the correlation matrix differed from the identity matrix. The test yielded a value of 1322.27,
p <.001. Given the magnitude of the correlations these results were not surprising and allowed us to
appropriately use the factor model. A maximum likelihood factor analysis followed by oblique rotation (Direct
Quartimin, that is, Direct Oblimin with a delta value set at zero) was used for all factor solutions. A delta value of
zero was chosen because when it is set at a large negative value the factor solutions are increasingly
orthogonal, a value of zero allows for factors to be fairly highly correlated, while values approaching one
produce factors that are highly correlated. We chose the moderate value zero. It should be noted, however, that
even though there is a relation between the value of delta and the size of the correlation among the factors, the
maximum value of the correlation among the factors for a given value of delta depends on the data. This is








particularly why the Direct Quartimin was chosen, it allows the factors to be highly correlated (a solution very
likely in a domain like extraversion) while not forcing a positive manifold (i.e., a one factor second - order
solution; that is, something akin to a g - factor of extraversion) on the factor space. Furthermore, maximum
likelihood analysis allows for a statistical test of the goodness - of - fit between the data and the factor model
while oblique rotation which is recommended by Hakstian (1971) and Hakstian &Abel (1974), does not constrain
the resulting factors to being orthogonal and allows us to investigate any possible second - order factors.
Various factor solutions were tested in which one - through to five - factor solutions were examined. Criteria
used in determining the suitability of the model were twofold. The Chi - squared goodness - of - fit test and the
residuals between the observed and the reproduced correlations each served to test how well the model fit the
actual data. All of the residuals should be less than 0.10 in order for the solution to be appropriate for the data
(McDonald, 1985). Neither the one - factor solution nor the two - factor solution met any of the criteria. The three
- factor solution did not meet the criterion of the goodness - of - fit although the residuals were deemed
adequate. A glance at the pattern matrix for the 3 - factor solution relayed reasonably high loadings of variables
on factors except for the variable Dominance which had a low loading on all factors. It is the authors' opinion
that the 3 - factor model is an under extraction. Without going into much detail, Factor 1 included MBTI -
introversion, MBTI - extraversion, and Dominance. Factor 2 included Inferiority and Anxiety while Factor 3
included Sociability, EPQ, and Impulsiveness. The four - factor solution was decided upon as being most
suitable. The goodness - of - fit test, x(Fe 2) (2) = 0.7463, p <.65, suggested an acceptable fit and all the
residuals were acceptable at less than .10. Furthermore, all the communalities were less than 1.0 (see Table 2)
which is an indicator of an adequate solution.  
The factors obtained were as follows: (see Table 3)  
Factor 1. This first factor was indeed responsible for a large portion of the total variance (46.0%) and was made
up of the MBTI scales. It makes theoretical sense for both MBTI scales to be in the same factor since, as we
have seen, they are almost perfectly negatively correlated in the original correlation matrix.  
Factor 2. Howarth's Inferiority and Anxiety scales created this factor. Howarth's own definition describes
extraversion as "lacking either anxiety or feelings of inferiority" (Howarth, 1985) and it would appear that a
lacking in both of these is somehow related. Factor 2 accounted for 14.5% of the total variance.  
Factor 3. Sociability, EPQ extraversion and Impulsiveness formed the third factor which accounted for 6.6% of
the total variance. Factor 4. The final factor responsible for only 4.2% of the total variance included only one
variable, Dominance.  
In order to obtain a general idea of how the factors related to each other, let us now look at the factor correlation
matrix. Table 4 indicates negative correlations between Factor 2 and all factors, which was expected
considering Howarth's belief that his scales measure something which other extraversion scales lack. One
cannot help noticing the large value (.787) which has resulted between Factor 1 (MBTI) and Factor 3
(SOC/EPQ/IMP). However, weaker correlations seemed to exist between Factors 4 and 1 and between Factors
4 and 3.  
Before proceeding, it should be noted that the results of this section were obtained from scale scores. These
are the scores that an individual would obtain when scoring the measures according to their respective test
manuals.  
This is important to note because there exists an alternative manner of analysing this data. That is, under
statistically optimal conditions (i.e., given that we have 98 items we need well over 1500 subjects) the
alternative approach would be to simultaneously fit all of the scales via confirmatory factor analysis, then the
resulting inter - factor correlation matrix would serve as the input for the exploratory factor analysis. However,
the alternative analysis was not conducted for the following reasons:  
1. In administering these scales in an applied setting factor score coefficients are not used. Rather, unit weights
are utilized. We were interested in examining the construct validity of these scales within the context that they








are being used. See Zumbo and Hubley (1993) for a discussion of the importance of considering the intended
use of tests when investigating their validity.  
2. The sample size in the present study is too small to allow for item - level analysis. This study was planned for
scale - level analysis and therefore we planned for a factor analysis of eight variables. Furthermore, with the
simultaneous fit method, our sample size would result in poor estimation of factor coefficients and factor scores.
This would have a cascading disastrous effect on the joint distribution of the variables and the correlation
coefficients among the factors (Tucker, 1971). Therefore, we have followed the recommendations of Bartlett
(1937) and Overall and Klett (1983) to use unit weights rather than factor scoring coefficients(f.2)  
3. It can be seen in the literature review that the item - level factorial validity of the EPQ, HPQ, and MBTI are
well supported. In fact, these measures were chosen because of their psychometric properties. Another item -
level analysis is not necessarily needed to substantiate the factorial validity of these measures.  
In summary, the simultaneous method was not utilized because of the issue of establishing validity within the
context of test use, the inappropriate sample size, and that the item - level factorial validity has been established
in previous papers. Therefore, the four - factor solution based on the factor analysis of the scale scores can now
be submitted to higher - order factor analysis.  
PART 2  
Having extracted four factors from the data, the next step was to examine the structure of possible second -
order factors. The four - factor correlation matrix achieved an adequate KMO - value of .61 and a significant
value of 263.82, p <.05 on the Bartlett test of sphericity. These results allowed us to proceed with a higher -
order factor analysis. The four - factor solution which was found to be appropriate in Part 1 of the results was
subjected to a factor analysis in order to explore the possibility of extracting a single interpretable higher - order
factor. Factor analysis proceeded as before, although rotation was not necessary for a one - factor solution.  
Using the same criteria as in Part 1, it was found that the Chi - squared goodness - of - fit was not statistically
significant with X'Symbol not transcribed'2 (2)= 5.74, p >.05 with all residuals less than .10. The one - factor
solution was, therefore, found to be appropriate.  
This second - order factor was labelled a general extraversion - introversion factor. The highest loading on this
one general factor was Factor 1 with a value of .979 followed by factors 3, 4, and 2, with loadings of .804, .441,
and -.273, respectively. This general extraversion - introversion factor is a coalescence of the MBTI
extraversion/lack of introversion as well as Sociability, Impulsiveness and Eysenck's extraversion. Again, the
small negative loading on Factor 2 lends credence to Howarth's statement that INF and ANX measure
something that Eysenck's extraversion scale lacks.  
Out of curiosity the previously rejected three - factor solution was subjected to higher - order analysis. The
criteria for the Kaiser - Meyer - Olkin and Bartlett tests were met. The resulting three - factor matrix was similar
to the four - factor matrix with Factor 1 (which now includes Dominance) loading almost perfectly followed by
Factor 3 and Factor 2. The ordering of factors was similar to the above - mentioned solution and the factors
themselves, described earlier, were almost identical in the content of their variables. Again, Factor 2 made up of
Inferiority and Anxiety received a negative loading. This solution lends to the robustness of the unifactorial
extraversion model. DISCUSSION  
In this paper we were interested in the construct validity of the MBTI subscales as a vehicle for exploring the
potential unitary nature of extraversion. A conjoint factor analysis of certain extraversion scales seemed to be
an interesting gateway to these issues.  
Though some studies have carried out item analyses of extraversion (Sipps &Alexander, 1987; Browne, 1971),
the present study is unique to the authors' knowledge in its factor analytic calculations of extraversion at the
scale level. What this means is that each measure of extraversion was represented in its entirety somewhere
within the overall factor structure of the combined scales, as opposed to individual items being represented
somewhere within the overall structure of the combined items. In other words, conjoint analysis at the scale








level was more qualified to address the question of how each scale may differ from the other scales in terms of
factor membership and the extent to which the factors are correlated. Conversely, analysis at the item level is
limited to the question, "How well are each of the factors reproduced by the items?". So it is clear that conjoint
scale analysis is better equipped to deal with our present concern which is that of discrepancies between scales
in what is being measured, i.e. factorial validity. See Howarth and Zumbo (1989; 1988) for further discussion.  
It seems that the MBTI scales formed a factor of their own and that the EPQ combined with Sociability and
Impulsiveness to create the third factor. This comes as no surprise since the EPQ seems intuitively to define
extraversion in terms of these two variables. The fact that the MBTI and the EPQ occurred as separate factors
suggests that these two measures do not hold identical views on extraversion. However, as evidenced by the
factor correlation matrix, Factor 1 (MBTI) and Factor 3 (SOC/EPQ/IMP) had a fairly high correlation. From this
one could conclude that although each measure is unique, each contains a high degree of sociability and
impulsiveness in its definition. The interfactor correlation among factors one and three was in support of
Campbell &Heller (1987). The substantial correlation among factors one and three, and the factor loadings of
the SOC, EPQ, and IMP suggested that the MBTI was primarily a sociability measure with a minimal
association with impulsivity. This was also in support of Campbell &Heller. The second factor (INF/ANX) yielded
only low negative correlations with the other factors and it seems therefore that although it took up 14.5% of the
variance, it bears little relation to the other factors. Finally, Factor 4, Dominance, which was responsible for only
4.2% of the variance, obtained only a low loading on the MBTI factor in the three - factor solution and was
relegated to its own factor in the final four - factor solution. From this first phase of the results it is clear that
extraversion cannot be described as entirely unitary. It would appear to be defined in these measures by
sociability, impulsiveness, a lack of inferiority and anxiety and the presence of dominance. Part 2 of the results
made apparent the possibility of a single higher - order factor capable of bridging the gap between the original
four factors. The results did, in fact, indicate that these can be brought together into one interpretable, though
less convincing higher - order factor. We may ask at this point whether the results were out of the ordinary and
this question is difficult to answer since the study was unique in its approach. To the authors' knowledge, there
have been no scale - level analyses of extraversion, though many item - level analyses exist. Such item
analyses have revealed that extraversion is composed of many factors. For example, Sipps &Alexander (1987)
reported finding three factors of extraversion which were sociability, impulsivity/non - planning and risk - taking /
jocularity while Browne (1971) reported twelve. Certainly, it would be safe to say that sociability has never been
far away from any set of results. Apart from being present in most factor analyses of extraversion, it has been
shown that the extraversion scale of the MBTI is largely a measure of sociability (Sipps &DiCaudo, 1988). Given
that the present study declared MBTI extraversion as the most salient factor, one must wonder about the
strength of the relationship between extraversion and sociability.  
We would like to emphasize that factorial construct validity should be conducted not only at the item level
whereby one establishes the reproducibility of the postulated scales but also at the scale level whereby several
similarly labelled scales can be explored within a common factor space. We concur with Campbell &Reynolds
(1984) in the following: In summary, we suggest that the most useful question to ask is not "Which is the real
factor?" but rather "How do the available measures operate?" Researchers should continue to examine the
utility of primary and higher - order traits... As a final caveat, researchers should not be misled by semantic
similarity, either between models or across successive instruments for a given model; a dimension of
personality is best understood by its operating characteristics, not by its label (p. 319). One may wonder
whether research in the area of extraversion is still necessary. Although the literature is less prevalent than in
the past, the concept of extraversion has infiltrated personality measures and common language and remains
an integral part of many personality inventories. As long as the term is still in use, research in this domain
cannot be futile, nor can it be futile to examine and question the construct validity of representative scales. The
authors believe there is a need for further scale level analyses as a process for expanding our knowledge of








extraversion and its psychometric homologues.  
Thanks to Prof. Bob Stelmack of the University of Ottawa and three anonymous reviewers for comments on an
earlier draft. Parts of this paper were reported by the second author for her B.A. Honours thesis at Carleton
University under the supervision of BDZ.  
Send correspondence to: Bruno D. Zumbo, Measurement and Evaluation, Faculty of Education, University of
Ottawa, Ottawa, Ontario CANADA K1N 6N5. E - mail: ZUMBO AT ACADJM1. UOTTAWA.CA.  
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Footnote  
(f.1) To comply with ethical standards at our institution, subjects were given the option of submitting age and
gender on the questionnaire. Nine subjects did not indicate their gender.  
(f.2) Although a simultaneous factor analysis of all items was not conducted, a scale - by - scale unifactorial
solution was obtained. Factor scores were computed for each scale separately and these factor scores were
used to create an 8 x 8 correlation matrix. The results of this analysis were a replication of the scale - level
results in Table 4. We would like to thank a reviewer for this suggestion and prompting our consideration or this
issue.  
TABLE 1  
Mean Scores, Standard Deviations and Reliabilities for Each Scale  
------------------------------------------------------------ Scale Mean Standard Reliability Deviation -------------------------------
----------------------------- MBTI-Ext 13.90 6.30 .83 MBTI-Int 14.14 6.34 .83 EPQ 14.51 4.79 .86 SOC 8.36 3.34 .85
ANX 5.69 2.77 .70 DOM 6.45 3.16 .78 IMP 4.72 3.19 .79 INF 3.49 2.61 .76 ------------------------------------------------
---------- TABLE 2  
Correlation Matrix of the Eight Extraversion Scales ----------------------------------------------------------------- ----- 1 2 3
4 5 6 7 8 ----------------------------------------------------------------- ----- 1. EPQ .836 2. MBTI-Int .826 .953 3. MBTI-Ext -
.827 -.972 .990 4. SOC .819 .779 -.751 .880 5. ANX -.255 -.251 .262 -.243 .502 6. DOM .315 .300 -.334 .191 -
.030 .342 7. IMP .466 .441 -.443 .430 .062 .213 .349 8. INF -.384 -.320 .336 -.340 .615 -.199 .009 .849 -----------
------------------------------------------------------ ------- Note: Only the lower - triangular of the symmetric matrix is
reported. The diagonal contains the final communality estimates for the four factor solution.  
TABLE 3  
Four - Factor Pattern Matrix  
Factor Loadings ----------------------------------------------------------------- ----- Scales 1 2 3 4 ----------------------------------
------------------------------- ----- Factor 1 MBTI-Int -.961 .014 -.001 -.075 MBTI-Ext .865 -.012 .129 .008 Factor 2
INF .111 .899 -.123 -.196 ANX .149 .668 .041 .091  
Factor 3 SOC .073 -.139 .893 -.135 EPQ .247 -.139 .611 .118 IMP .078 .205 .418 .192  
Factor 4 DOM .059 -.053 -.016 .558 ----------------------------------------------------------------- ----- TABLE 4  
Factor Correlation Matrix ---------------------------------------------------------------- Factors ---------------------------------------
---------- Factors 1 2 3 4 ---------------------------------------------------------------- 1 1.00 2 -.276 1.00 3 .787 -.153 1.00 4
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