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Since the beginning of the last century, one of the major theoretical perspec
tives in vocational psychology has been the Person-Environment (P-E) fit model
(see for example, Savickas, 2000). As ·with any conceptual framework, this model
has evolved historically and today is much more than a simple trait-and-factor
theory; even different schools of the P-E fit theory have emerged (e~g., Holland,
1997; Lofquist & 'Dawis, 1969). It is well known that P-E fit models provide a
conceptually and empirically useful way to think about career development,
vocational choice, and occupational success, broadly defined. In this study we
advanced and tested a methodological technique for assessing yet another aspect
of the P-E fit idea that taps the interface between self-reported individual differ
ences in capacity for cognitive information processing and the informational
demands inherent across differing occupations.

Within the P-E fit literature, the most prominent model is the scheme due to
Holland (1959, 1997), whose hexagonal model ofperson and career types has dom
inated the field of vocational psychology for more than four decades (see, for exam
ple, Savickas, .1999). Although there appears to be some argument as to whether a
circle or hexagon is the proper geometry to describe the model (Prediger, 1992;
Holland & G.D. Gottfredson, 1992; Tracey & Rounds, 1995), the validity of the
idea of P-E fit as a conceptual scheme is fiI'Il1ly established in the both the science
and practice of vocational psychology and career development. .

The match between' personality type (e.g., realistic, investigative, artistic, social,
enterprising, and conventional [RlASEC]) and corresponding environmental per
sonality type as defined by Holland (1959) is only 'one way in which P-E theory can
be used to define congruence, assuming that congruence in tum should lead to
vocational longevity, satisfaction, and success (Assouline & Meir, 1988; Edwards &
Rothbard, 1999; Fumham, 2001). Other P-E fit schemes have been proposed that
focus on .the match between needs and occupational reinforcements (Lofquist &
Dawis, 1969), cognitive abilities and cognitive demands (L. S. Gottfredson, 2003),
values and environmental rewards (Super, 1957), and personal resources and envi
ronmental demands (Holland,·J997), and more recently the match between per
sons and persons (.Hartung, 2005).

In the work.we report here we focused on yet another P-E fit pair ofcriteria: indi
vidual capacity for information processing and its match to concomitant environ
mental demands for information processing. To accomplish our aims, we have
borrowed concepts from anthropology and from the literature of information pro
cessing to define the concept ofpolychronicity at the individual level. We have also
borrowed ideas from human factors, ergonomics, and cognitive psychology to
deduce the implications of the interface between the information processing
capacities of the individual and the demand characteristics of the environment. To
these ends we have· constructed a matching scheme for five types of information
demands: information load, interpersonal load, change load, activity structure, and
time structure. After a brief introduction of the main ideas that define the notion
of information load in environments, and the capacities of individuals to tolerate
these loads, we present the results of our attempt to quantify these constructs. We
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employed the methods of psychophysics-namely, magnitude estimation and
category scaling (Stevens, 1975)-to quantify these constructs for both individuals
and for the work environments they might occupy. As part of the quantification of
these personal resources and environmental demands, we assessed their validity
across h:vo cultures. This work represents a prelimiD-ary test of the potential utility
of these ideas. Reasoning by analogy with marketing research, the initial testing of
a concept or "an idea that is on its way to becoming a marketing strategy" (Dillon, .
Madden, & Firtle, 1987, p. 608), is called a "proofof concept" and is conducted to .
establish the marketing potential of the product. The preliminary study that we
report here is in the spirit of this "proofofconcept" notion. There appears to be suf
ficient validity to the ideas entailed herein to warrant reporting our early results and
to expanding on it in future research.

POLYCHRONICIlY

The fundamental concept that underlies this study is that of polychronicity.
The seminal ideas that define the notion of polychronicity are attributable to the
anthropologist E. T. Hall (1959, 1966) who documented the inherent differences
across cultures in the way in which they handle time and space. Interaction dis
tance (Hall called it proxemics) varies drastically beh:veen cultures. For example,
the typical interaction distance between individuals in many South American
and Nlediterranean cultures is approximately 18 inches, whereas the typical
North American or North European interaction distance is approximately 36
inches. North Americans in interactions with South Americans often report con
siderable negative arousal during the interaction, typically not understanding the
source of their discomfort. They report their interaction partner as "pushy" and
"aggressive" and as constantly "crowding" them during their conversations.
Conversely, the South Americans report similar degrees of negative arousal, and
attribute it to their interaction partner's "cold" and "aloof' style. It is easy to see
how these subtle cultural differences can place unusual, even intolerable, envi
ronmental demands on the parties to the interaction, who are often unaware of
the reason for their discomfort. Hall (1959, 1966) also dealt with the issue of cul
hlral differences in the way that people structure time and how they structure
activities that happen within a framework of time. Germany, for example is said
to be a "two minute" culture, in which failures to meet on-time expectations can
be perceived as a serious social transgression. It is said in North American uni
versities that if the professor fails to show up for a scheduled class within 10 min
of the appointed hour, the students are no longer obligated to wait-a 10 min
culture. Latin and Mediterranean cultures are said to have much less "precise"
or less rigid expectations for the handling of time and all that it implies in the
context of interpersonal relations. Many Northern European cultures are said to
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have expectations for time management that are considerably more stringent
than the American norm.

The point of this brief introduction to polychronicity is merely to suggest
that "mismatches" can occur beh:veen individuals and environments in terms of ..
handling information froni two different sources (people and things) with both
sources varying across both space and time. 1 Information overload arising from
one, or some combination, of these facets can often be a negatively arousing and
unpleasant experience for the participants. The fact that such differences have
been so clearly documented across cultures suggests that the personal and cog
nitive resources necessary to cope with different stimulus demands in the realms
of information, time, and space may well be an individual differences variable
that can be quantified. Once quantified, such individual differences might be
matched to environmental demand characteristics of occupations that vary along
similar dimensions.

The Study of Sti~ulusOverload

In the ·1950s, 1960s, and 1970s, the. perception of, and response to, conditions
of stimulus overload as an aspect of individual differences was studied extensively
in experimental, social, and clinical psychology (Bellak, 1975; Broadbent, 1971;
G. A. Miller, 1959; J. G. Miller, 1961; Millord & Perry, 1977, Wohlwill, 1974).
The results of this long line of research have found practical application in many
ergonomic situations (e.g., aviation psychology; Wiener & Nagel, 1988); the evi
dence clearly reveals that individuals vary significantly in their sensitivity to, and
ability to cope with, stimulus overloaded conditions. It is reasonably well estab
lished that individuals have limits on the amount of information they can process
in any fixed period of time, with the classic index being about 7 (± 2) bits of infor
mation (G. A. Miller, 1959). In the clinical domain of processing complex social
information the task is more difficult and the estimated value of the transmission
index is even smaller, at about 2 to 3 bits of information (Bieri et aI., 1966).
Contemporary cognitive psychology, in the study of parallel and serial processing
(Pashler, 1994, Ttiesman & Gelade, 1980), has extended our empirical and the
oretical understanding of how information overload can impede performance,
and· how individual differences in information processing capacity can predict
responses to stimulus overloaded environments (Logan, 2002; Pashler, 1994).

By analogy we take this sigt:llficant body of literature on human information
processing under stimulus overloaded conditions to be applicable to the kind of
situational demands that may well differ from workplace to workplace and from
occupation to occupation. We argue here that occupations could be differenti
ated by the extent to which they place differing stimulus demands on the practi
tioners of that occupation. Some occupations may be hugely loaded with
demands to process visual, intellectual, nonpersonal information (e.g., air traffic
controller), whereas other occupations may be largely in the domain of high
interpersonal demands (e.g., psychotherapist, customer service representative).
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Some occupations may have heavy demands associated with the mastery of
rapi~ly changing information (e.g., stock broker), whereas other occupations
place serious demands on the occupants to structure the timing and sequence of
events (e.g., construction supervisor). The psychological research that suggests
this variation in informational demands across situations led us to the speculation
that occupations may posses a variety of differing characteristics that could be
quantified in terms of the stimulus demands that an occupation may place on its
practitioners. The possibility that a match between person and an occupation
across the dimensions of stimulus demands we define here (information load,
interpersonal load, change load, time structure, and activity structure") is suggested in
the vocational literature. Holland's notions of the resulting success, satisfaction, and
longevity that derive from a match between person and environment has been exten
sively documented. L. S. Gottfredson's (1980) validity study of Holland's hexagonal
system verified that occupational environments can be differentiated on the basis
of the demands'inherent in that occupation. For example, low level social jobs
were found to differ considerably in their demand for coping with interpersonal
information from high level social occupations. Prediger's (1982) landmark study
of the factor structure ofoccupations also supports the notion that the dimensions
of data· versus ideas and people versus things are important in the differing
demands contained in any given occupation across these two broad domains.
Similar ideas ofP-E match across differing demand conditions is also seen in-the
Internet-based O*NET (U.S. Department of Labor, 2007), in which the occu
pational skills that can be matched to occupational requirements are a promi
nent feature of self-evaluation of occupational interest and choice.

In the work reported here, we focused on facets of the demand characteristics
of occupational environments that are somewhat different than that which is
included in other methods such as O*NET or Holland's self-directed search.
Our focus is not on skills or abilities, but more on the individual differences in
temperament and emotional tone that may govern the extent to which an indi
vidual can tolerate or cope with stimulus overload emanating from several
sources. We return to a more detailed discussion of these five factors of the stim
ulus and information load of occupations following an introduction of a similar
classificatory system that has been used to understand individual differences in
the capacity to tolerate differing degrees and different types ofstimulus and infor-
mation overload. .

The Polychronicity Index (PCI)

As noted in previous paragraphs, Hall (1959, 1966) introduced the idea
of polychronicity as a method of differentiating cultures by the degree to which
they place different situational demands on people within that culture.
Concomitantly, Hall defined the difference between polychronic and mono
chronic cultures by the fashion in which members of that culture deal with time
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and space. Haase and his colleagues (Haase, 1986; Haase, Lee, & Banks, 1979)
adapted Hall's original ideas of polychronicity and monochronicity to the level of
individual differences. Combining the work of Hall with the previously cited evi
dence emerging from the study of stimulus overload and parallel processing, we
reasoned that individuals c·ould be said to differ in their capacity for coping with
stimulus overloaded situations; moreover, we classified both individuals and
occupations in light of five constructs. For each of these constructs, we are pri
marily interested in the degree to which an individual has (or lacks) the capacity
to cope with stimulation that naturally varies as a function of the work environ
ment. In short, we conceptualize these constructs in terms of P-E fit indices. The
five constructs that define this P-E fit classification system include (1) informa
tion overload, (2) interpersonal overload, (3) change overload, (4) time structure,
and (5) activity shucture. The PCI (Haase, 1986; Haase et aI., 1979) was devised
to evaluate individual differences on these five dimensions. The 25-item version
of the scale, 5 items per factor, was found to have internal consistency reliabili
ties ranging from .60 to .76, with a 2-month test-retest reliability of .67. Principal
components analYsis with. varimax rotation confirmed the proposed 5-factor
structure. The convergent validity of the full-scale polychronicity construct is
supported by statistically significant relationships to flexibility (+), tolerance of
ambiguity (+), sensation seeking (+), authoritarianism (-), neuroticism, (+) and
extraversion (-)~ and cognitive complexity (Haase et aI., 1979). At the same time,
the full scale score is unrelated to age, socioeconomic status, or reported stimu
lus characteristics of the early h'ome environment. In a direct test of the relation
ship between polychronicity and capacity for information overload, two multiple
cue, stimulus overloaded laboratory analogues revealed that polychronic individ
uals are significantly better able to cope with information overloaded situations
than are self-reported monochromic individuals (Haase, 1986; Dumont &
Vamos, 1975). There is also evidence that the subscales of the PCI, as used in the
present work, are differentially valid for different tasks (Haase, 1986).

In the paragraphs that follow, we provide·a more careful definition of the con
structs and integr.ate that definition with an attempt to scale a variety of occupa
tions as to their capacity to produce stimulus overload on the same five
dim.ensions. In particular, we will describe a methodology for evaluating the
degree to which individuals and occupations might be matched on five dimen
sions of stimulus overload.

Scaling the Social Consensus-Magnitude Estimation Scaling

The methods of psychophysical scaling have been used to quantify peoples' sub
jective perceptions about the psychological magnitude of stimuli that can also be
related to the intensity ofan underlying physical stimulus. Perceptions ofbrightness,
loudness, texture, warmth, and so forth have been extensively studied (Stevens,
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1966, 1975) and it is reasonably well accepted that the perceived psychological mag
nitude of a stimulus (\II) is a power function of it's underlying physical metric. (<p),

'¥ =kq>~

in which k is an arbitrary constant of scaling, and ~. is the exponent of the power
function. The important point for our present purpose is that what Stevens
(1975), and many others, have shown is that even though many elusive psycho
logical constructs have no discernable underlying physical dimension, direct
magnitude estimation can still be used· to quantify constructs such as attitudes,
preferences, and other psychological perceptions. Moreover, the cumulative evi
dence of nearly six decades has shown that these "scales of opinionl~ do indeed
form ratio scales with a true zero point, order, and equal intervals that are char
acteristic of ratio scales. A vast number of other perceptual objects have been
scaled by the methods of psychophysics (Gescheider, 1997; Stevens, 1975).
Some classic examples of the use of magnitude estimation scaling to quantify psy
chological perceptions that have no underlying corresponding physical metric
include the scaling of the stress value of life events (Holmes & Rahe, 1967), the
prestige· of occupations (Kuennapas & Wikstroem, 1963), and the seriousness of
offenses (Sellin & Wolfgang, 1964).

Our intention in this project was to quantify for occupations the same five infor
mation load conditions that we have previously defined for individuals. We have
reasoned that occupations can be seen as possessing different degrees of demand
characteristics of information load, interpersonal load, change load, time struc
ture, and activity structure. For example, the realistic occupation of bank teller
probably contains a relatively high degree of time and activity structure, but a rela
tively low demand for information processing, coping with interpersonal overload,
or assimilating significant change overload. Contrast this with the investigative
occupation of college professor, which more than likely possess very high levels of
information and change loads, modest levels of environmental demand for inter
personal interactions, and relatively low demands for time and activity structure.
Ifone can quantify the levels of these five demand characteristics across work envi
ronments, and if one can measure the capacity for tolerating the same five loads
in the individual, then it would be possible to form a P-E fit of the profile of these
characteristics. With such a profile it may be possible to better understand or pre
dict vocational choice, longevity, satisfaction, and success.

In the remainder of this manuscript, we describe the methods that were
employed to quantify the informational demand loads of 24 occupations chosen
to represent the six RIASEC categories" of Holland's (1997) hexagonal model.
The results of this scaling process are presented along with an initial test of the
replicability of the scaling across two cultural groups.
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METHOD

We employed direct magnitude estimation scaling methods (Gescheider,
1997; Lodge, 1984; Steven"s, 1975) to quantify the degree to which 24 occupa
tions, four from each of the six Holland RIASEC categories and chosen to rep
resent different levels of occupation, are' perceived to possess information load,
interpersonal load, change load, time structure, and activity structure.

Participants

A total of 77 university students (25 Portuguese and 52 American) served as
participants in this study. The sample consisted of 84% females and 16% males,
and ranged in age from ~8 to 42 (mean age =22, SD =4.1). The largest group
identified themselves as Caucasian American (48%) followed by Portuguese
(22%); the remaining 30% of the respondents spread across five other
ethnic/country-of-origin identifications (Italian, British, African American, Asian
American, Hispanic, and French). Students completed the demographic ques
tionnaires and the magnitude estimation scaling tasks individually or in small
groups. Although it could be argued that the scale values obtained might be
more trustworthy had we used employed workers rather than students, we chose
students as a matter of convenience and also because there is some conviction
that occupational judgments of this type are stere.otypical and learned early in life·
(L. S. Gottfreson, 1996; Holland, 1997).

Stimulus Materials

. A brief demographic questionnaire requested information on the respondents'
age, gender, educational background, occupational plans, mother and father's
education, and mother and father's occupations. Each respondent was also asked
to list, in order of importance, up to eight occupations that they had identified
and planned to enter. The first expressed occupational choice was selected for
each participant and a single letter high-point code was assigned according the
classification system of Holland (1997).

The magnitude estimation scaling tasks were performed for each ofthe five infor
mation load conditions on each of the 24 occupations chosen to represent the cate
gories of Holland's hexagonal arrangement of occupations- realistic, investigative,
artistic, social, enterprising, and conventional. Prior to beginning the first magnitude
estimation task, the participant was given instructions on how to conduct the exper
iment by way of a simple example of magnitude estimation. The instructions were
standard definitions .and instructions (Lodge, 1984; Stevens, 1975) and appeared as
follows:

Magnitude estimation scaling is a method that allows you to make comparative judgm~nts
about the value of objects. For example, if you were asked to judge the usefulness of modes
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Three Factor Split Plot Factorial Analyses of the Magnitude
Estimated Scale Values

The 24 occupations studied here were each rated across five informational
demand conditions, which were further crossed with six Holland occupational
types. Every respo~dent rated each occupation in these 30 combinations. These
two factors comprise a 5 x 6 factorial arrangement with repeated measures on
each factor. Crossing these two repeated measures factors with a two-level
between subjects factor of Portuguese and American respondents created a 2 x
5 x 6 split plot factorial design (Kirk, 1992; Maxwell & Delaney, 2004).
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Table 1
lVlagnitude Estimated Scale Values of 24 Occupations and

Five Infonnation Loads

Information Interpersonal Change Activity Time

Load Load Load Structure Structure

Realistic Occupations
51 (29) 57 (33)Construction inspector 41 (20) 55 (30) 46 (30)

Electrician 32 (20) 46 (17) 34 (23) 47 (62) 53 (34)

Plumber 18 (13) 50 (00) 30 (22) 47 (63) >1 (33)

Tool designer 39 (26) .28 (20) 40 (30) 44 (63) 46 (28)

Investigative occupations
55 (22) 58 (58) 58 (29)Biologist 71 (26) 39 (30)

Chemist 72 (28) 38 (33) 50 (00) 60 (61) 62 (34)

Physicist 73 (28) 40 (30) 56 (20) 56 (61) 58 (28)

Research scientist 78 (34) 40 (41) 68 (30) 59 (63) 57 (35)

Artistic occupations
48 (41) 40 (39) 46 (25)Art dealer 34 (21) 67 (42)

Author 43 (24) 30 (27) 34 (23) 43 (64) 43 (40)

Commercial artist 38 (22) 69 (89) 53 (40) 39 (25) 47 (28)

Musician 34 (24) 48-(39) 43 (40) 40 (59) 50 (00)

Social occupations
52 (34) ~9 (35) 64 (33)Marriage counselor 52 (27) 89 (50)

School superintendent 53 (27) 84 (42) 59 (41) 57 (47) 66 (35)

Speech therapist 53 (21) 86 (44) 53 (28) 51 (32) 68 (31)

Teacher 50 (00) 101 (57) 61 (32) 67 (35) 82 (34)

Enterprising occupations
68 (42) 55 (25) 66 (35)Business executive 62 (29) 78 (43)

Hotel manager 37 (22) 83 (45) 45 (41) 49 (32) 56 (34)

Real estate salesman 35 (20) 79 (44) 50 (40) 47 (24) 54 (26)

. Stock and Bond Salesman 58 (38) 77 (48) 72 (46) 50 (00) 62 (42)

Conventional occupations
53 (64) 59 (37)Bank teller 32 (20) 68 (31) 31 (23)

Bookkeeper 32· (24) 37 (34) 27 (22) 50 (65) 58 (44)

Financial analyst 62 (31) 61 (55) 72 (46) 47 (28) 61 (30)

Statistician 59 (25) 31 (24) 43 (28) 54 (59) 53 (26)

Note. Scale valu~s are the means of 26 Portuguese and 52 U.S. respondents. Standard deviations
are in parentheses. A standard deviation of 0 indicates the standard stimulus.

Bicycle .ill

Other People iInternet 100

Airplane 25

Library 50

Automobile 2.Q.

in which you are judging an airplane to be Y2 the value of automobile, and automobile as 5
times more valuable than bicycle. You can use any numbers you like to record your judg
ments to reflect the relative value of the objects.
. As another example, you might judge the relative importance of a library, the internet,
and other people as sources of information about travel. If library is arbitrarily assigned 50
units of value, you might make the following judgments:

RESULTS

in which you are judging the internet to be 2 times more informative than a library, other
people to be 20 times less informative than the internet, and the a library to be 10 times more
informative than other people."

Following these instructions, the participants were asked to apply magnitude esti
mation ratin~ to each of the 24 occupation names.. The participant repeated the
task five times, each time judging the extent to which each occupation name was
considered to have relative amounts of information load, interpersonal load, change
load, activity structure, and time structure. For each information load rating task, a
standard occupation (e.g., engineer) was assigned a value of 50 and all the remain
ing 23 occupation names were judged comparatively when considered against this
standard. In addition, all respondents completed a measure of polychronicity that
measures an individual's estimate of their capacity for tolerating overload across the·
five conditions of information, interpersonal, load, time, and activity.

of transportation, and automobile is arbitrarily assigned 50· units of usefulness, you might
make the following judgments:

J\tIeans and standard deviations of the magnitude estimated scale value for each
of the 24 occupation names have been presented in Table 1. It was clear that the
participants in this experiment were able to discriminate between occupations
with respect to their perceived levels of the load or demand that attaches to each
occupation across the five areas of information, interpersonal, change, time, and
activity. As seen in Table 1, the scale values range from a low of 18 to a high of
101 and center around a value of approximately 50.2 There is sufficient variability
across occupations and across information loads to justify further investigation of
the variability among the ratings. In particular, we speculated that there may be
systematic differences of the scale values across countries (Portugal vs. United
States), across occupational type (RIASEC type), between information load con
ditions, and as a combination of the three factors. The validity of the ratings might
be investigated as a function of expected differences in scale values that might be
observed for the main and interaction effects of these three conditions.



Differences in Scaled Load Demands Across Six Holland Types

Haase et al. / THE INFORMATION LOAD OF OCCUPATIONS 167

enterprisingsocialartistic

Holland Type

investigativerealistic

!..
>

"!e
i
w
i
:1

Figure 1.

166 JOURNAL OF CAREER ASSESSrvlENT / rvlay 2008

The main effects from a repeated measures analysis can be statistically salient,
but ~qually often uninteresting because the mean structure being tested is aggre
gated across all other conditions, which obscures the more interesting differences
found in interactions. Nonetheless, Portuguese and American respondents did not
differ in their mean magnitude estimated value av~raged across 24 occupations,
six Holland types, and five informational demand conditions (Portuguese mean =
52.·33, American mean = 55.33; F(l, 75) = .038, P= .847). The mean magnitude
estimated scale values for the five levels of information load, aggregated across
respondents and Holland types, did show significant differences. As expected, the
five load types were seen to differ in terms of their average demand characteristics
(Pillai's Trace = .295, approximate F(4, 72) = 7.54, P< .001).3 Also, significant dif
ferences were found across Holland types, aggregated across informational
demands and respondents (F(5, 71) = 36.58, P< .001). Although statistically sig
nificant, these mean differences are too gross to be of any real interest. What are
far more inform-ative from these analyses are the two-way and three-way interac
tions that were also statistically significant. The differences between scale values
for Holland occupations by information loads are displayed in Figure 1.

The three-way (CountryX Load Type x Holland Type) interaction'proved to
be statistically significant (Pillai's Trace = .402, F(20, 42) = 1.88, P< .033) and of
a sizeable magnitude (multivariate partial 112 = .402); about 40% of the partialled
variance of the estimated scale values is accounted for by the triple interaction.
The three-factor interaction has been graphically displayed in Figure 2. The two
way Holland Type x Country interaction was also statistically significant (Pillai's
Trace = .349, F(5, 71) = 7.62, P< .001). Its interpretation, however, is largely cap
tured in some of the simple main effects observed within the three-way interac
tion, and a graph of the two-way interaction is not presented here.

Visual inspection of the graphs presented in Figure 2 reveal that the underly
ing source of the interaction between Portuguese and American judges lies pri
marily in the differences they observe when rating the artistic occupations. A
:NlAl"TOVA comparing the vector of estimated scale values within only the artis
tic occupations between Portuguese and American judges was statistically signif
icant (Pillai's Trace = .343, approximate F(5, 71) = 7.42, P < .001). Univariate
follow-up F tests r~vealed that the differences between national judge groups on
the artistic occupations rested mainly in the differences between Portuguese and
American judges on information load (mean difference =49 vs. 32; F(l, 76) =
19.44, P< .001), on interpersonal load (mean difference =66 vs. 47; F(1,76) =
5.21, P< .025), and on change load (mean difference =53 vs. 40; F(l, 76) = 3.21,
P< .077). No significant differences between Portuguese and American judges
were observed on both activity structure and time structure. In each of the
instances in which differences were observed, Portuguese judges endowed the
artistic occupations as a group with considerably more environmental demands
for information processing, interpersonal interactions, and the necessity to cope
with rapidly changing environmental work conditions. At a later point we offer
some speculations about cultural differences that may help to explain these
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Type of Load

US Sample

observations. Although the graphs of Figure 2 suggest that the Portuguese and
American judges may have perceived differences in the conventional occupa
tions as well, ,a two-group, one-way :MANOVA on the five load values of the con
ventional occupations showed no difference between countries (Pillai's Trace ='
.081, F(5, 72) = 1.27, P=.284).

Beyond the Artistic occupations, therefore, the profiles of the magnitude esti
mated scale values are substantially similar across both Portuguese and American
judges. We conclude from these data that the environmental demands for infor
mation processing in most occupations, with the exception of the artistic occu
pations, are perceived similarly in the two countries. The degree of similarity in
the magnitude estimated scale values across the two countries is also revealed in
the correlation between the 120 separate occupation-by-Ioad values estimated by
Portuguese 'and American judges: r( 120) = .80.

Polychronicity and the Discriminant Validity of
the Estimated S~ale Values

In the· introduction to this article we emphasized that the ultimate goal of
establishing scaled values of enviropmentalloads of occupations may rest in the
ability to match a person. to an environment-the P-E fit hypothesis. A person
with a high capacity for information processing and a low capacity for interper
sonal stimuli would find an occupational setting with opposite environmental
demands, marriage counselor for example, to be difficult to tolerate for long peri
ods of time. Hence, the idea ofhaving a method for "scaling individuals" in terms
of their capacity for tolerating information, interpersonal, and change load con
ditions, as' well as their characteristic preferences for time and activity structure,
would be necessary and beneficial in establishing a P-E fit on these constructs.
To assess these individual preferences, we collected individual responses to the
PCI (Haase et aI., 1979) from the participants in this study. As a matter of gen
eral interest, we were curious as to whether Portuguese and American respon
dents "might show differences, perhaps culturally imbedded, in their profiles of
their capacity for' information load processing. But much more importantly, it
was our intention to test the divergent validity of the magnitude estimated scale
values given to the 120 (24 x 5, Occupation x Load) ratings. That is, it is impor
tant to demonstrate that although individual judges, both Portuguese and
American, can be reliably differentiated from one another in terms of their infor
mation processing capacities, and be shown to have considerable individual dif
ferences, it must be established that the magnitude estimated scale values of the
rated occupations provided by these judges are independent of their own personal
status on the five constructs of interest. To have trustworthy scale values for the
occupations and their demand loads, such values should be shown to be "objec
tive" in the sense that they are free of bias due to an individuals standing on the
capacity for tolerating certain forms of environment-induced informational
demands. In short, one's capacity for tolerating information overload should not
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be related to one's judgments about the degree of informational demand in any
give.n occupation.

To test this proposition, we chose to study the averaged scale values of the five
information load conditions across the six Holland occupational types - 30 aver
aged scale values in all. A multivariate multiple; regression analysis (Finn, 1974;
Johnson & Wichern, 1992) predicting the observed variation in the 30 scaled val
ues (see Table 1) as a function of the judges individu~l polychronicity profiles (i.e.,
PCI scales 1 through 5) was fitted to the data. No significant multivariate correla
tion could be found between the 30 scaled values of the occupations and the indi
vidual Polychronicity profiles of the 77 judges (Pillai's Trace:=, 1.91, approximate
F(150, 230) =.95, P< .63). In addition to this whole model test, no individual par
tialled PCI scale (information, interpersonal, change, activity, time) was found to
be significantly related to the set of 30 occupation scale values (All F tests on 30
and 42 degrees offreedom were less than 1.3, and pvalues ranged from .29 to .99).
Thus we are reasonably confident that the magnitude estimated scale values pre
sented in Table 1 are free of bias that might be introduced by the individual
predilections of the judges; the Portuguese and American judges were able to be
objective while performing the magnitude estimation scaling task.

Cross Cultural Differences in Estimated Scale Profiles

Although there was no relationship between individual capacities for informa
tion load processing and the scale values obtained by magnitude estimation, we
questioned whether Portuguese and American judges would show any systematic
differences in their Polychronicity profiles. A test of the differences in the. 5-scale
PCI profiles between Portuguese and American judges in this study was per
formed by a multivariate profile analysis (a split plot design with country of ori
gin being the between-subjects factor and the five scales of the PCI being the
repeated measures factor). The test of the country-by-PCI scale interaction in this
design is a test of the profile equivalence across the two groups of judges
(Tabachnick & Fidell, 2001). We found a significant country-by-PCI interaction
(Pillai's Trace =.199, multivariate F(4, 72) =4.47, P< .003), which suggests that
the profiles of the Portuguese and American judges are not equivalent across all
five PCI scales. .The interaction reveals that the average American and
Portuguese judge are relatively similar in terms of their preferences for activity
and time structure (a surprise to us), but appear to differ in their reported capac
ity for handling information load, interpersonal load, and change load. In these
three instances, the Americans report significantly greater tolerances for infor
mation load (17.3 vs. 15.4, P< .05), interpersonal load (17.8 vs. 14.5, P< .05),
and change load (16.9 vs. 14.6, P < .01) than their Portuguese counterparts.4

Statistical significance was tested by simple main effect contrasts between judge
groups within each level of the five PCI scales; the simple differences between
judges were statistically significant at p< .05 for the information, interpersonal,
and change scales, but not statistically significant for time and activity structure.
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Some Initial Tests of Concurrent Validity

Although the major purpose of the present study was to quantify the informa
tion loads in· 24 occupations, we did attempt to collect some indicators from the
respondents that might be used to perform initial tests of concurrent validity. As
part of the demographic que~tionnaire, all respondents were asked· to list their
college major as well as up to eight occupations they were considering, ranked in
order of their importance. Because virtually all the respondents were psychology
or education majors there is insufficient variability in the college major category
to be of much value. However, 67 of the 75 respondents expressed specific and
fairly diverse occupational interests for which we assigned a single letter high
point Holland code. The high-point codes from this sample represented five
of the six Holland types, lacking only the conventional category. Given each
respondent's information processing profile obtained from the PCI, we were able
to match that profile to the six RIASEC load profiles obtained from the average
magnitude estimated scale values. We then computed five correlations for each
respondent assessing the degree of "match" between their stated preferences for
tolerating the five informational loads measured by the PCI and the five demand
characteristics of the occupational types. For each respondent, we assigned a pro
file high-point code to the occupational profile (RIASEC) that most closely
matched their own profile of capacities for information loads. The correlations
between these two profiles could (and did) range from +1.0 to -1.0. A high pos
itive correlation indicates a "goo.d" profile match. We cross-tabulated this profile
match high-point code (RIASEC) with the expressed interest high-point code
(RIASEC) across respondents and found that that the high point codes for 21 of
67 respondents, 31 %, matched exactly. Chance alone would predict 1 in 6 cor
rect classifications (17%). The chi-square goodness of fit test applied to the 6 x 5
classification revealed a statistically significant relationship between high-point
code derived from the P-E profile match and the high-point code obtained from
the respondent's expressed occupational interest (Cramer's V = .343, X2(20) =
31.57, p= ~048). Although it is not an especially rigorous test of congruence (a
single sample for calibration and cross-validation), the data are sufficiently strong
to be encouraging of more careful validity studies. Moreover, the congruence
coefficient related to this 31 % correct classification rate is well within the range
of those reported in recent meta-analyses (Tsabari, Tziner & Meir, 2005).
Whether this degree of congr~encewould ultimately translate into career suc
cess, satisfaction, and longevity is a question yet to be answered.

Finally, as an initial attempt to provide some construct validity for the idea of a
P-E fit based on information processing capacity and demands, we examined the
relationship between salary for the 24 occupations and the magnitude estimated
scale value of those occupations for each of the five information load dimensions.
We reasoned that increasing degrees of environmental demand should be tracked
by increasingly greater requirements for entry-level education and for higher
salaries (G. D. Gottfredson, Holland, & Ogawa, 1982). We fitted a regression
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model ofsalary to the magnitude estimated scale values across the 24 occupations.
We fitted a separate model for each of the five information load demand cate
gories. Significant proportions of variability in salary are accounted for by the
demand characteristics of information load (,-2 = .41, P< .001) and change load
(,-2 =.33, P< .003). No significant relationships were found for interpersonal load,
time structure, or activity struchlre. The fitted regression model for information
load reveals that for every one unit increase in estimated information load of an
occupation, salary would increase by $558. Similarly, for change load, an incre
ment of $613 is observed for every unit increase in the demand to cope with
rapidly changing information in the occupation. Both Portuguese and American
cultures obviously place considerable monetary value on occupations that neces
sitate dealing with increasingly demanding information loads and rapidly chang
ing information conditions. Conversely, increasing interpersonal occupational
demands (say, from plumber to psychotherapist) are virtually unrelated to mone
tary compensation (,2 =.021, P> .500). Occupations scaled to have zero demand
characteristics for coping with interpersonal overload are e~pirically estimated to
decrease by $93 for every one unit increase ~n the scaled interpersonal demand
characteristics of the occupation.5 Apparently, society is far more willing to com
pensate" those who deal with high informational load occupations than it is to
compensate comparable workloads in the interpersonal domain.

DISCUSSION

We consider the study reported here to be a "proof of concept" evaluation in
the sense that this term is used in marketing research (Dillon et aI., 1987). We
hoped to be able to demonstrate that we could quantify the demand characteris
tics of occupations in such a way as to provide the possibility for assessing P-E fit
for individuals who can be also ordered on their self-reported capacity for pro
cessing information along the same dimensions. To this end, we employed the
methods of direct numeric magnitude estimation to arrive at scale values that
have true ratio properties (Lodge, 1984; Stevens, 1975) which in turn would
allovv for direct ratio comparisons of occupations in terms of the extentto which
a given occupation may possess some level of environmental demand for infor
mation processing, interpersonal interaction, capacity for tolerating change, and
the imperatives for activity and time structure. We feel that the objectives of this
work have been achieved.

A modest degree of construct validity 'was observed in these data, in that cer
tain of our early expectations have been borne out. For example, the perceived
environmental demands for information processing corresponds to our notions
of the extent to which occupations in different Holland codes (RIASEC) may
place different demands on the individuals in that occupation. Hence we specu
lated that investigative occupations would have inherently larger demands for

Haase et al. I THE INFORl\tIATION LOAD OF OCCUPATIONS 173

processing of information than would, say, realistic occupations. Such is the case;
the average scaled value of the investigative occupations was approximately 74,
as compared to a value of approximately 33 for realistic occupations. Hence it is
legitimate to say that the information processing demands of investigative occu
pations are more than twice that of realistic occupations, twice that of artistic
occupations (37), 1.4 times larger than the informational demand of social occu
pations (53), 1.5 times more demanding than enterprising occupations (48), and
1.6 times more demanding than conventional occupations (46). Similarly, inter
personal demands are seen to be uniformly high in social occupations (90) which
are more than twice as interpersonally demanding as investigative occupations
(39), and nearly equal (ratio of 1.1:1) to the interpersonal demand characteristics
of enterprising occupations (79). Such comparisons can also be made for the fac
tors of change load, time structure, and activity structure. It is our contention that
a high degree of face validity of the overall scaling task is similarly reflected in the
differential scale values of Table 1. Realistic occupations appear to be relatively
undemanding in terms of all five demand characteristics scaled in this study, a
fact that is consistent with our intuition. Social occupations are seen to have
exceptionally high interpersonal demand characteristics, as well as relatively high
demands for time structure-a fact to be expected because counselors, teachers,
speech therapists, and so forth, are all highly dependent on scheduling and
appointments because the work involves scheduled service delivery.

As a practical matter, our intent in this "proof of concept" study was to estab
lish that the information processing demand characteristics of different occupa
tions could be reliably estimated. The purpose in doing so is to provide an
"informational profile" for occupations against which the comparable "capacity
profile" of an individual can be compared. We speculated that matching profiles
would increase the probability that a person in that occupation would experience
success, satisfaction, and longevity, compared to a person for whom the occupa
tional choice is a "mismatched" profile. Although we cannot measure that kind
of congruence-to-satisfaction link with the data of this .study, the fact that
expressed interest, and the information load profile match are contingently, and
significantly, related is encouraging. Future research must eventually attend to
the ultimate issue of job-related satisfaction, success, and longevity as a matter of
establishing construct validity for the ideas tested in this study. In addition, the
fact that salary levels of these 24 occupations can be so clearly predicted from
information-load and change-load demand characteristics is an encouraging
finding in terms of the validity of the magnitude estimated scale values. Clearly,
society (as reflected through the eyes of our 75 judges) values the ability to
process information and to cope with change - and they are willing to pay for it.
For those in the so.cial service industries, the data are not encouraging-there
was virtually no connection between compensation and the characteristic
demands of such occupations (e.g., interpersonal load, time structure). Neither
Portuguese nor American judges appear to place compensatory monetary value
on increasingly demanding social work environments. We are intrigued by the
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fact that this finding is independent of country- the global economy has caught
up with all oEus.

Finally, we are intrigued by the differences we observed between Portuguese
and American judges with respect to the absolute levels of the environmental
demand characteristics. From the perspective ofan American (RFH) who has lim
ited knowledge and experience of Portuguese culture, language, and customs, the
Portuguese seem to place considerable importance on artistic endeavors, and artis
tic interests and activities seem to be uniformly infused into the whole of the social
and occupational fabric of the country. Their long history of emphasizing art and
architecture is obviously valued in the current occupational structure of the coun
try. Contrast that to the United States, where artistic persons are often marginal
ized and thought to be just a little bit "off," and clearly are on the lower rungs of
the economic ladder (with the exception ofa very few successful artists). From the
perspective of the Portuguese (JAF and EJR), there are indeed. differences in
which art and aesthetic appreciations are embedded in Portuguese culture and
society. It is common for example for many "public persons" (e.g. politicians, sci
entists) to have parallel "careers" in writing, painting, or other artistic endeavors.
And the public and private physical spaces of Portugal often reflect architectural,
historic; and artistic dimensions. These apparent and intriguing differences will
require further investigation to understand more fully the impact of culture and
society on the perception and understanding of occupations and their demands.

We set out to demonstrate our ability to quantify the information load that
might be characteristic of several domains of occupations. Our goal was to·
demonstrate that occupations can be quantified in the extent to which they pos
sess differing demand characteristics- that is, differing degrees of the need to
process information, cope with interpersonal challenges, deal with continually
changing work conditions, and structure both work activities and the time from
within which work is accomplished. Moreover, we attempted to examine the
match between self-reported tolerances for information loads and the demand
characteristics of chosen occupations on the same dimensions. We are currently
in the process of additional experimentation to solidify the ideas and provide fur
ther evidence of the potential utility of this scheme for assessing another form. of
P-E fit and to examine cultural differences as they might influence the percep- .
tion of occupations and work environments.

NOTES

1. The concepts that underlie the polychronic-monochronic distinction are not unlike the two-dimensional
classification system of Prediger (l982)-data versus ideas, and people versus things. These connections are
discussed more fully in later paragraphs.

2. Setting the numeric value of the standard for judgment (e.g., engineer = 50) will tend to constrain the
mean scale value near that number. The allocation of numeric standard is still a matter of some controversy in
the scaling literature (Gescheider, 1997; Lodge, 1984; Stevens, 1975). .

3. Pillai's Trace was employed as the multivariate test statistic for any test involving a repeated measures fac
tor. The multivariate test does not require the restrictive assumption of compound symmetry of the within cells
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variance-eovariance matrices and is more trustworthy if such an assumption is not met as required by the uni
variate mixed model Ftests. Discussion of these conditions is found in Maxwell and Delaney (2004).

4. The typical standard deviation for both Portuguese and American samples is around 3.3. Hence a 2-point
mean difference is an effect size of approximately two thirds of a standard deviation, and a 3-point difference is
a full standard"deviation difference. Cohen (1988) defines such effects as "large." All three differences between
judge groups are statistically significant by follow-up tests of simple main effects (Kirk, 1992).

5. Technically, the confidence interval of the regression line ofsalary on interpersonal load contains O. The
regression does not reach any acceptable level of statistical significance and the -$93 slope is very likely to be
sampling error. .
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College Students' Perspectives on
Their Career Decision Making
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This mixed methods study examined how college student participants discussed their
approach to making career decisions, with a focus on how their perspective may be
consistent with various models of career decision making. Brief telephone inteIViews
were conducted with 20 college students, and the narrative data were analyzed using
qualitative methods informed by grounded theory and consensual qualitative research
(CQR). Based on themes generated by qualitative analysis, a ratings instrument
was deveioped. The instrument "vas used by two individuals who dually served as audi
tors of the qualitative findings and as independent raters. Themes, as well as correla
tions and frequency data derived from the ratings, are discussed. It was found that the
views of the participants, in terms of how they thought decisions should be made and
how they were approaching their own decisions, were consistent with models ofcareer
decision making that include notions of interdependence, experience, intuition, and
emotion.

Keywords: career decision-making models, mixed methods, intuition,
interdependence, engagement

A number of scholars are questioning the rational orientation that has been
dominant in the study of career decision making since the monumental work of
Parsons in 1909 (e.g., Gelatt, 1989; Hartung & Blustein, 2002; Krieshok, 1998,
2001; Mitchell, Levin, & Krumboltz, 1999; Phillips, 1994, 1997). An issue at the
forefront of the discussion concerns the roles played by reason and intuition in
career decision-making models (Hartung & Blustein, 2002). In a review of the
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