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ABSTRACT. Rigidity is one of the oldest psychological constructs, with systematic re-
search dating back to the late 19th century. The authors review this research in an attempt
to clarify the construct of rigidity and to investigate its correlates. Rigidity is described as
amultidimensional construct encompassing the tendency to form and perseverate in the
use of mental and behavioral sets. A series of meta-analyses was performed based on
three measures of behavioral rigidity: the Einstellung Water-Jar Task, the Wisconsin Card
Sorting Task, and the motor—cognitive dimension of the Test of Behavioral Rigidity. The
results indicated that rigidity is curvilinearly related to age, positively related to authori-
tarianism (particularly under stressful situations), and negatively related to intelligence;
that men are more rigid than women; that obsessive—compulsiveness is positively related
to rigidity; and that schizophrenics are more rigid than nonschizophrenic siblings and
normal controls. Unresolved issues and gaps in the research are discussed.
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THE CONSTRUCT OF RIGIDITY has a productive and venerable history in the
field of psychology. Systematic research on rigidity can be traced back to the
Gestalt psychologists of the late 19th and early 20th century (Cattell, 1946;
Chown, 1959; Lankes, 1915; Luchins & Luchins, 1994; Miller & Schumann,
1898; Spearman, 1927; Stewin, 1983). An examination of the names associated
with much of the early research on rigidity reads like an all-star roster: Ray-
mond Cattell, Else Frenkel-Brunswik, William James, Kurt Lewin, Abraham
Luchins, Milton Rokeach, Charles Spearman, and Louis Thurstone all made
substantial contributions to the area. More than 100 years of systematic study of
rigidity have produced a large body of research with some clear and established
findings. However, controversies surrounding several fundamental aspects of
rigidity remain.
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Although the term rigidity may be somewhat out of vogue among personal-
ity and socia psychologists today, we continue to see considerable interest in a
range of highly related personality variables, such asflexibility, need for closure,
and openness to experience. Indeed, every major personality inventory contains
a dimension similar to rigidity. But what is rigidity? How is it measured? And
what are the causes and correlates of resistance to change? For social psycholo-
gists, answers to these questions bear special importance. Socia psychologists
have always been interested in behavior change. As presented in the following
review, rigidity is the tendency of an individual not to change. We believe that a
conceptual clarification of rigidity, a summary of the tools for measuring rigidi-
ty, and an analysis of the correlates of rigidity will be useful for determining the
state of knowledge about this important construct.

Degspite the long history of research on rigidity, the construct continues to
attract research from a variety of psychological disciplines (D’ Aunno & Sutton,
1992; McKelvie, 1990). An examination of published research reveals that the
term rigidity continues to be commonly used by psychological researchers. In-
deed, between 1967 and 1998 the term rigidity was used in the abstracts or titles
of 1,733 published articles contained in the PsycINFO database (revealed
through a free-text search of WebSPIRS in 9/98 for the term rigidity). The term
continues to be current; between 1990 and 1998 it was used in the abstracts of
494 published studies. A topical summary of these 494 articles is presented in
Table 1. Each of the abstracts was coded for its focus: muscular rigidity, per-
ceptua rigidity, attitudinal rigidity, behavioral rigidity, determinants of rigidity,
rigidity as a predictor variable, rigidity of animal behavior, rigidity in organiza-
tional processes, or rigidity of measurement/theory. An examination of the types
of studies within each of these categories revealed that the term was used by re-
searchersin avariety of psychological subdisciplines, including

* Personality psychology (Viek, 1997)

* Social psychology (Gruber-Baldini, Schaie, & Willis, 1995; O’ Connor &
Dyce, 1997)

 Cognitive psychology (Alam & Saeeduzzafar, 1991)

* Counsdling (Glover, 1994; Mahalik, Cournoyer, DeFranc, Cherry, &
Napolitano, 1998)

» Developmental psychology (Chelune & Thompson, 1987; Everett,
Thomas, Cote, Levesque, & Michaud, 1991)

The authors would like to thank Tom Cunningham and Bill Stone for their useful com-
ments on previous versions of this article. Appreciation goes to Sara Austin, Larry
Daniels, Dan Gray, Elizabeth Lukoski, Holly Shoemaker, Jen Jones, and Amy Tyo for
their help in finding, collecting, and coding research articles. We also acknowledge
Warner Schaie and Edith Luchins for their assistance identifying articles for review.

Address correspondence to P. Wesley Schultz, Department of Psychology, California
Sate University, San Marcos, CA 92096; psch@csusm.edu (e-mail).



Schultz & Searleman 167

TABLE 1

Categorization of Studies Conducted
on Rigidity Between 1990 and 1998

Topic

Number of articles

Musculature rigidity
(e.g., Parkinsons, Catatonia)
Rigidity in perception
Depth/motion
Rigidity of self-perception
Rigidity of attitudes
Culture
Gender role/identity
Attitudes toward science
Attitude change
Career attitudes
Political attitudes
Rigidity of behavior
Families and roles
Pathology and therapy
Problem solving
Learning
Brain injury
Determinants of rigidity
Age
Retardation
Schizophrenia
Experience
Autism
Stress
Obsessive—compulsive disorder
Rigidity as a predictor of:
Eating disorders
Depression/suicide
Delinquency
Coping
Health behavior (e.g., smoking)
Creativity
ADHD
Child abuse
Academic performance
Other
Animal behavior
Organizational processes
M easurement/theory
Other

Total

189
39
35

4
33
10

~

Note. Totals arein bold type.
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 Educational psychology (Corder & Corder, 1974; Freeman, Sawyer, &
Behnke, 1997)

* Mental retardation (Berkson, Gutermuth, & Baranek, 1995; Kreitler,
Zigler, & Kreitler, 1990)

» Neuropsychology (Heinrichs, 1990)

« Organizational behavior (Miller, Droge, & Vickery, 1997; Rosman, Lu-
batkin, & O'Neill, 1994; VanAllen, 1994)

« Ethology (Toates, 1997)

« Psychopathology (Hellman, Morrison, & Abramowitz, 1987; Lennings,
1994; Rickelman & Houfek, 1995)

« Psychotherapy (Christoph & Li, 1985; Dare et a., 1995; Mizes & Chris-
tiano, 1995).

The construct of rigidity has attracted researchers from around the world,
with recent articles on rigidity published by psychologists in Africa, China,
Eastern Europe, India, Japan, Mexico, Pakistan, Russia, the United States, and
Western Europe. Clearly the construct is alive and well in psychological re-
search. In this article, we provide a working definition of rigidity, discuss mea-
surement issues, review established findings using meta-analytic techniques
(see Appendix), illuminate ambiguities in the research literature, and suggest di-
rections for future research.

Chown’s Review

One of the most comprehensive reviews of rigidity was provided in an often
cited Psychological Bulletin article by Sheila Chown (1959) more than 40 years
ago (seedso Luchins & Luchins, 1959). At that time, Chown stated, “ Few major
topics in contemporary psychology appear to offer more promise than rigidity,
and the amount of work reported on this subject has been increasing year by
year” (p. 195). Her article focused on definitions of rigidity, rigidity tests, and ex-
perimental work involving rigidity. She concluded with three generalizations.
First, she noted that at the time, a variety of instruments were available for mea-
suring rigidity and that their commonalities were unclear. Second, she advocated
areturn to a physical model of rigidity, in which rigidity is defined as the ratio
of environmental stressto structural strain. For example, therigidity of abeamis
measured as the amount of physical stress imposed on the beam divided by the
amount of resistance to this stress. Finally, she noted that the empirical evidence
suggested a multidimensional construct, but that little research had been con-
ducted to identify the different aspects of rigidity.

Another theme noted by Chown was the distinction between the functional
and structural approachesto rigidity, adistinction articulated in earlier articles by
Kounin (1948) and Werner (1946). The structural approach viewed rigidity in
terms of the amount of differentiation between “mental regions.” A person with
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highly defined and distinct regions was rigid, while a person with less clearly de-
fined mental regions (i.e., more overlap between regions) was not rigid. A func-
tional view of rigidity, in contrast, viewed it not as a tool for organizing infor-
mation, but as a way of using information to solve problems. Although we no
longer talk about rigidity as resulting from boundaries between mental regions,
the distinction between the organization of information and the use of informa
tion in problem solving is a continuing theme in the research on rigidity. In the
42 years since Chown's review, researchers have addressed severa of these
points and uncovered new issues that need to be addressed.

Defining Rigidity

In her 1959 review, Chown noted that the construct of rigidity had proved
difficult to define. Indeed, the term had been used to describe mental sets, ex-
treme attitudes, ethnocentrism, stereotypy, lack of flexibility, perseveration, au-
thoritarianism, and the inability to change habits. In her review, Chown failed to
provide a coherent definition of rigidity, in part because there was no consensus
among researchers. However, in light of the focal status given her review, this
omission is a serious shortcoming.

Early approaches to the study of rigidity treated it as a unidimensional con-
tinuum ranging from rigid at one end to flexible at the other. The notion of rigid-
ity as a unidimensional construct dates back to the late 1800s and was later ar-
ticulated by Spearman (1927), who described it as “mental inertia” (Lankes,
1915; Pinard, 1932). Spearman is widely known for introducing the g factor, but
it is not widely known that he also proposed a p factor (perseveration factor). Ac-
cording to Spearman, g consisted of the amount of mental energy available and
p was the inertia of this energy. Prior to 1960, definitions for rigidity abounded.
Examples include Goldstein’s (1943) “adherence to a present performance in an
inadequate way,” Werner's (1946) “lack of variability in response,” Rokeach’'s
(1948) “inability to change on€e's set when the objective conditions demand it,”
and Buss's (1952) “resistance to shifting from old to new discriminations.” In
their comprehensive survey of the literature, Luchins and Luchins (1959) listed
34 factors identified in various studies, many of which were conceptually simi-
lar. And they ruefully noted that “one investigator seldom relates the factors he
promulgates to those in other studies’ (p. 94). Clearly, at the time of Chown’'sre-
view there was no consensus as to how to define rigidity.

A useful development since 1959 has been Rokeach’s The Open and Closed
Mind (1960). Summarizing the wide range of approaches to the construct,
Rokeach defined rigidity as a resistance to change in beliefs, attitudes, or per-
sonal habits. The usefulness of this definition is its multidimensional nature.
Rigidity is not simply the perseveration of behavior on a behavioral task, but can
be divided into cognitive, attitudinal, and behavioral components. Rokeach used
the term dogmatism to refer to resistance to change in a person’s belief system.
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Rigidity refers to single beliefs (or habits), whereas dogmatism refers to a sys-
tem of beliefs. Despite Rokeach's attempt to provide clarification, a 1967 sum-
mary of the literature reached a conclusion similar to Chown'’s: Leach (1967)
stated, “A large amount of effort has been devoted to the study of rigidity . . . yet
thereis till little agreement as to its identity or its components’ (p. 11).

Research in the last 42 years has by no means converged on a consensus
regarding the nature of rigidity, partly, we think, because of the multidimen-
sional nature of the construct. Our review of the last 100 years of the psycho-
logical literature does, however, suggest that a comprehensive definition of
rigidity must contain several key elements. First, rigidity involves the forma-
tion of a mental or behavioral set (Chown, 1959; Rokeach, 1948; Sarmany-
Schuller, 1994; Stewin, 1983; Vollhardt, 1990). By set, we mean a learned
mental or behavioral pattern that forms through repeated experience in a given
situation (Luchins, 1942; Luchins & Luchins, 1959, 1994). Mental sets are ex-
pectations about future events (including attitudes, beliefs, expectancies, and
schemas), whereas behavioral sets are patterns of observable responses. Sec-
ond, rigidity involves the perseveration of these sets. By perseveration we mean
the continuation of the set in the face of pressure to change (Goldberg, 1986;
Goldberg & Tucker, 1979; Luchins & Luchins, 1994; Sandson & Albert, 1984).
Pressure to change can come from a variety of sources, including (a) the real-
ization that the set is no longer effective, efficient, or appropriate for the cur-
rent situation; or (b) pressure from an external agent indicating that change is
desirable. We define rigidity as the tendency to develop and perseverate in the
use of mental or behavioral sets.

Thus, there are two steps in the rigidity process: set formation and set per-
severation (Guetzkow, 1951; Taylor & McNemar, 1955). Presumably, these two
steps are positively correlated such that a person who quickly formsaset islike-
ly to perseverate in its use (Luchins & Luchins, 1982). Similarly, a person who
quickly forms a mental set should also be likely to quickly form abehavioral set.
Note that our definition incorporates the distinction that researchers used to make
between structural rigidity and functional rigidity. What we have referred to as
the tendency to develop a set is similar to structural rigidity, and the tendency to
preseverate in the use of a set is similar to functional rigidity.

One important distinction is between perseveration and habit. A habit is a
typical pattern of behavior—that is, a habit is a behavioral set. Habits are behav-
ioral setsthat occur largely without reflection. Examples of habits might include
daily routines such asroutesto work or (for U.S. drivers) driving on the right side
of the road. In and of themselves, habits are not rigid; it is only when a behav-
ioral pattern perseverates in the face of pressure to change that it meets our def-
inition of rigidity. So, consider the case of a U.S. automobile driver who travels
to England whereit is customary to drive on the left side of theroad. If, after sev-
eral driving excursions, the driver is still unable (or unwilling) to adapt to the new
prevailing rules of the road, then this would reflect rigidity.
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Measuring Rigidity

Although our review of the literature suggests the emergence of some agree-
ment on the definition of rigidity, it is not surprising given the multidimensional
nature of the construct that no universally acknowledged and accepted ways to
measure it exist. Further, there has been little research aimed at establishing the
relationship among the existing techniques (Joshi, 1974). Many researchers, dis-
satisfied with the available instruments, create idiosyncratic measures of rigidity,
reporting only minimal descriptions of the materials or procedures. Indeed,
Chown’'s review identified 47 measures of rigidity, and since that time, many ad-
ditional measures have been developed. More recently, some researchers have
moved away from the term rigidity and instead have adopted labels such as per-
sonal need for structure, need for closure, openness, or flexibility. In the next sec-
tion, we will briefly introduce 11 measures of rigidity divided into two cate-
gories: 7 questionnaire measures and 4 perseveration measures.

Questionnaire Measures of Rigidity

By far the most widely used procedure for measuring rigidity is to ask re-
spondents to rate statements on a Likert-type scale. These scales are easily admin-
istered to many respondents smultaneously and have the advantage of providing
estimates for interna reliability. In this section, we review seven questionnaire
measures of constructs that assess either the tendency to form or perseverate on the
use of amental or behavioral set.

Breskin Rigidity Test. The Breskin Rigidity Test is based on the Gestalt Laws of
Prégnanz and measures individual differences in the tendency to form a percep-
tual set (Breskin, 1968, 1969; Breskin, Gorman, & Hochman, 1970; Breskin &
Rich, 1971). Respondents are presented with pairs of images, one of which has
“good form,” the other of which does not. Respondents are asked to select the
one that they prefer. Examples of item pairs from the scale include an equilater-
a triangle (good form) versus an isosceles triangle or a complete circle (good
form) versus an incomplete circle.

Recent research with the scale has found it to be a good predictor of per-
ceptual organization and to have good internal consistency (Beer, 1989; Cun-
ningham, Ridley, & Campbell, 1988; Maltby & Lewis, 1996). However, severa
articlesin the 1970s suggested that the term perceptua rigidity was a misnomer.
In examining the relationship between the Breskin scale and performance on
standard reversible figures tasks (like the Necker Cube or the Rubin Vase) that
require a change in perceptual set, several studies found nonsignificant effects
(Joshi, 1974; Primavera, Simon, & Hochman, 1974). Primavera et a. argued that
the Breskin scale measures “obsessive cognitive rigidity” and not “perceptual
rigidity.” However, to date no published study has examined the link between
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perceptual rigidity and other measures of rigidity, and at face value the term “ per-
ceptual rigidity” seems appropriate.

California Personality Inventory-Flexibility (CPI; Gough & Bradley, 1996). The
flexibility subscale of the CPl was developed to measure rigidity—flexibility of
personality that was unassociated with political ideology. Thefirst version of the
scale, known as the Gough Rigidity scale, was incorporated into the CPI in 1956.
People scoring high on flexibility are described as imaginative, spontaneous, and
able to adapt to change and the unexpected. They are also described as inconsis-
tent and undependable. People who score low on the scale are described as seri-
ous, stubborn, and inflexible. Factor analyses of the 28 items have revealed a
complex pattern. Gough and Bradley reported seven factors from a norm sample
of 6,000 people. However, thereis very little published research on the factors of
the flexibility scale.

Intolerance of Ambiguity Scale. Budner (1962) defined intolerance of ambigui-
ty as “the tendency to perceive ambiguous situations as sources of threat” and
tolerance of ambiguity as “the tendency to perceive ambiguous situations as de-
sirable” (p. 29). The 16-item scale measures individual differencesin desire for
certainty (Durrheim, 1995). However, the research literatures on rigidity and in-
tolerance of ambiguity are so closely related that, quite often, the two constructs
are treated as synonymous.

Need for Closure Scale (NFCS Kruglanski, Webster, & Klem, 1993). The 42-item
NFCS measures individual differences in preferences for order and structure and
the abhorrence of disorder and chaos. The scale measures five correlated subsets
labeled preference for structure, discomfort with ambiguity, decisiveness, pre-
dictability, and closed mindedness. Research by Kruglanski and his colleagues
confirmed the five factor structure and demonstrated reasonable predictive ability.
For instance, the scale distinguishes “artistic types’ from “conventiona types,”
predictsindividua differences in the tendency to show the primacy effect, is pos-
itively correlated with the tendency to commit the fundamental attribution error,
and is positively correlated with resistance to persuasion. (Several items from the
Personal Need for Structure Scale, described below, are included in the NFCS.)

Openness to experience. Openness to experience is one of the personality di-
mensions included in the Five-Factor Model of personality (McCrae, 1996;
McCrae & Costa, 1996). Openness is a broad and general dimension that in-
cludes preference for novelty, cognitive complexity, and flexibility. In contrast,
closedness is manifested in a preference for familiarity, ssimplicity, and closure.

Personal Need for Sructure (PNS, Neuberg & Newsom, 1993, Study 3). Per-
sonal need for structure refers to individual differences in preference for cog-
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nitive simplicity and structure. Measured with a 12-item scale, the PNS repre-
sents the degree to which people are motivated to structure their worlds in sim-
ple and unambiguous ways. Factor analyses of the scale have revealed two fac-
tors labeled Desire for Structure and Response to Lack of Structure. Research
suggests that high PNS is associated with a greater tendency to stereotype
(Neuberg & Newsom; Schaller, Boyd, Yohannes, & O’Brien, 1995), a greater
tendency to categorize new information (Moskowitz, 1993), atendency to form
less complex categories for objects (Neuberg & Newsom, 1993, Study 3), and
a tendency to develop mental sets under stressful conditions (Schultz & Sear-
leman, 1998).

Test of Behavioral Rigidity (TBR). Schaie (1955), in a paper that was not cited in
Chown’s (1959) review, distinguished between “motor—cognitive flexibility,” and
“personality—perceptual flexibility.” Schaie reported the results from a factor
analysis of eight instruments that showed three distinct factors. The first is Psy-
chomotor Speed, which refers to the speed with which a person respondsto afa-
miliar situation. Because this does not measure rigidity per se, results from this
variable were not included in our review. The second factor identified by Schaie
was the Personality—Perceptual component, which was defined as “ideational in-
ertia’ and measured with a series of true—false questions drawn from early self-
report scales of mental flexibility (Schaie, Dutta, & Willis, 1991; Schaie &
Parham, 1975). Thisfactor reflects an individua’s ability to adjust readily to new
surroundings. More recently, this factor has been termed “attitudinal flexibility”
(see Schaie, 1996). The third factor of rigidity that Schaie identified is
Motor—Cognitive (discussed in the Measures of Perseverative Rigidity section
that follows). Motor—Cognitive is a person’s ability to shift without difficulty
from one activity to another, the behavioral aspect of rigidity.

An 8-year longitudinal study of rigidity using covariance structural models
found support for the identity of unique cognitive and behavioral factors (Schaie
et al., 1991). Using latent variable analysis at each measurement period, Schaie
et al. found a strong correlation (r = .81) between the cognitive and behavioral
aspects of the scale. In addition, the study found a high degree of consistency
across an 8-year span. Correlations between the latent factors across the 8-year
period provided an assessment of their stability and were .98 for motor—cogni-
tive flexibility and .80 for personality—perceptual flexibility.

Measures of Perseverative Rigidity

Although questionnaire measures of rigidity are by far the most commonly
used assessment technique, they do not lend themselves to experimental method-
ology. In contrast, problem-solving measures can be administered under manip-
ulated conditions using varied sequences of problems. We have defined rigidity
as the tendency to develop and perseverate in the use of a mental or behavioral
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set. Problem-solving measures have focused almost exclusively on the persever-
ation aspect of rigidity (for an exception see Schultz & Searleman, 1998). The
general paradigm is to ask participants to solve problems in which they discover
a set solution and then to change the solution either explicitly by telling them to
use a different solution or implicitly by giving them feedback that the set solu-
tion is no longer effective. Four measures of perseveration have been frequently
used: the TBR, the Einstellung Water-Jar Task, the Wisconsin Card Sorting Task
(WCST), and the Stroop task.

TBR. As mentioned earlier, the TBR (Schaie & Parham, 1975) contains both a
guestionnaire measure and a problem-solving measure of rigidity. The problem-
solving measure, termed motor—cognitive rigidity, is assessed through two per-
severation tasks: capitals and opposites. In the capitals task, respondents are
asked to copy a paragraph containing words written in random lower-case and
upper-case letters. After 2% minutes, they are asked to copy the same paragraph,
now using lower-case lettersin place of capitals and using capitals for lower-case
letters. Behavioral flexibility (the polar opposite of rigidity) is calculated as the
number of correctly copied words in the straight copy task divided by the num-
ber of words correctly copied during the second task. A similar procedureis used
in the opposites task, in which respondents are asked to think first of synonyms
for words, then of antonyms, and finally of a randomly varied combination of
synonyms and antonyms (Schaie & Parham, 1975). Note that scores on the TBR
are calculated such that higher scores indicate less rigidity.

Einstellung Water-Jar Task. Made famous by Luchins (1942), the Einstellung
Water-Jar Task asks participants to solve a series of paper-and-pencil problemsin
which they manipulate three hypothetical jugs of stated sizesin order to obtain a
desired amount. For example, given jugs of size 60, 12, and 6 units, how could
they be manipulated to obtain 30 units? One correct solution would be 60 — 12 —
12 -6 = 30. That is, if onefills the large jug, pours out 12 units twice and pours
out 6 units once, then 30 units remain in the large jug. After solving a series of
problemsthat can all be solved through the same solution pattern (large minus two
medium minus one small), a set or Einstellung develops.

Once Einstellung has developed, rigidity is measured as the extent to which
people perseverate in their use of the set solution. Although there is no consensus
about how best to measure this perseveration (Levitt, 1956), two methods have
been commonly employed (Christie, 1993). The first involves the use of critical
problems: problems that can be solved either through the set method or through a
more direct, one-step solution. Rigidity is measured as the number of critical
problems solved with the set method. A second commonly used technique is the
extinction problem, which can be solved only with a short, one-step solution (e.g.,
medium minus small). Rigidity is either the number of extinction problems the
participant fails to solve or the time required to solve one extinction problem.
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Over the years, other less-known Einstellung measures have been devel oped
that do not require mathematical ability. For instance, Cowen, Wiener, and Hess
(1953) developed an alphabet maze task; Rees and Israel (1935) described an
anagram problem-solving task; Cowen et al. (1953) reported a correlation of .42
between a water-jar and an a phabet maze Einstellung test. However, we cannot
find any published articles that have used these tasks since the late 1950s.

WCST (Harris, 1998). The WCST is similar to the Water Jar task in that partic-
ipants are asked to solve a series of problems, each of which can be solved
through a set solution (Harris; Heaton, 1981). In the WCST participants are pre-
sented with a series of cards, each of which has one, two, three, or four colored
shapes. Participants are asked to match the cards by either color, shape, or num-
ber in such a way as to discover the experimenter’s matching rule. Cards are
matched by placing them on stacks so that they match on one of these dimen-
sions. The experimenter then says either “correct” or “incorrect” for each card.
After a preset number of correct responses (usually 10), the experimenter
changes the matching rule without telling the participant. The measure of rigidi-
ty is the number of perseverative matching responses the participant makes be-
fore discovering the new sorting rule. For example, if the matching rule was orig-
inally color and the participant had correctly matched 10 consecutive cards by
color, the experimenter would then secretly change the matching rule to number
and record the number of cards the participant continued to match by color (Ax-
elrod, Greve, & Goldman, 1994; Heaton, 1981). A computerized version of this
test has also been devel oped (Harris, 1988). For a discussion of reliability and va
lidity see also O'Donnell, MacGregor, Dabrowski, Oestreicher, and Romero
(1994) or Paolo, Axelrod, and Troster (1996).

Stroop Color—\Word Interference Task (Stroop, 1935). The Stroop task has been
used as a tool for studying attention, interference, cognitive structures, re-
sponse competition, and at the level of individual differences, rigidity. The task
requires shifting and maintaining a particular perceptual set while suppressing
“a habitual response in favor of an unusual one” (Spreen & Strauss, 1991, p.
52). This interference is analogous to the perseveration aspect of rigidity, and
as such, the Stroop task reflects individual differences in the tendency to per-
severate in the use of a perceptual set. Some researchers (e.g., Graf, Uttl, &
Tuokko, 1995) have referred to the individual difference on the Stroop task as
“cognitive flexibility.”

In the traditional Stroop task (Stroop, 1935), words for different colors are
displayed and participants are asked to name the color of the ink in which the
word is written. The Stroop effect is the finding that the word meaning (e.g., the
word BLUE) interferes with the participant’s ability to name the color of the ink
(e.g., theword BLUE written in red ink). For our purposes, we will report onin-
dividual differences in interference: the difference between the amount of time



176 Genetic, Social, and General Psychology Monographs

taken to name the colors of the inks of alist of color names all written in incon-
gruous colors and the amount of time needed to name an equally long list of color
patches. Research on individua differences in Stroop interference scores has
shown a very high degree of reliability (cf. Jensen, 1965; Jensen & Rohwer,
1966). See MacLeod (1991) for a comprehensive review of other Stroop proce-
dures and findings.

The Relationships Among the Measures

The various approaches to the measurement of rigidity have yielded several
widely used instruments, as well as many lesser known tests. We have identified
11 currently used measures of rigidity: 7 questionnaire measures and 4 behav-
ioral measures. The relationship among these measures has not been extensively
examined. Although factor analytic techniques were available for some of the
early reviews of rigidity measures, they were cumbersome and not commonly
employed (for exceptions, see Oliver & Ferguson, 1951; Horwitz, 1951, as cited
in Luchins & Luchins, 1959; Schaie, 1955; or Wolpert, 1955). Since Chown’s
(1959) review, only a few published articles have examined the relationships
among rigidity measures, most studies have simply operationally defined rigidi-
ty as the construct measured by their instrument. Today, most studies focus on a
single measure, examining the ability of the scale to significantly predict behav-
ior or the underlying factor structure of the scale.

Chown (1959) examined 47 measures of rigidity and concluded that “it is
uncertain whether there is any generalized trait of rigidity. . . . Much appears to
depend upon the tests of rigidity used, the type and number of tasksinvolved, and
the conditions under which testing is carried out” (p. 201). She noted that the
overlap between studies was extremely small and that when two researchers did
use the same test, their results were inconsistent. She concluded that it is difficult
to determine if the discrepancies are attributable to faulty tests or to differences
in experimental conditions, task instructions, or scoring procedures. A similar
conclusion was made by Luchins and Luchins (1959), who stated that “existing
evidence does not permit any decisive conclusions to be drawn concerning the
extent or consistency, generality, or specificity of rigidity” (p. 494).

In the years since Chown’s review, little progress has been made in investi-
gating the relationships among the growing number of rigidity tests (Guilford,
1967; Kreitler et a., 1990; Muhar, 1974). The instruments for measuring rigidi-
ty appear to have been developed in nonoverlapping stages. Little research has
attempted to span the 100 years of the literature to identify commonalities among
the measures. Card sorting tasks have been used primarily for clinical diagnoses
and psychiatric research; the Einstellung task has been used to study cognition;
the Breskin Rigidity Test has been used to study perception; the Stroop task has
been used to study interference and attention; the PNS and NFCS scales have
been used to study social cognition; Intolerance of Ambiguity has been used to
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study political ideology and belief systems; and the CPI-flexibility and Openness
to Experience scal es have been used to study personality. Most research on rigid-
ity has failed to distinguish between mental and behavioral rigidity, although the
TBR has been available for almost 40 years. Even studies that employ the TBR
often rely on the composite score as the measure of rigidity and fail to report sep-
arate findings for each factor.

A few scattered findings suggest a fair degree of consistency between ques-
tionnaire measures. Neuberg and Newsom (1993) found correl ations between the
PNS and Gough's Rigidity Scale of .58 (N = 851), .60 (N = 360), and .48 (N =
191). Neuberg and Newsom reported a correlation coefficient of —42 (N = 92)
between the PNS and openness to experience. Webster and Kruglanski (1994) re-
ported correlation coefficients between the NFCS and the Intolerance of Ambi-
guity scale (r =.29; N = 157) and the PNS (r = .24; N = 157). Neuberg, Judice,
and West (1997) reported a correlation coefficient between NFCS and openness
to experience (r = —12; N = 273).

Our review identified one study that examined the relationship between the
Breskin Rigidity Test and several other measures of rigidity. Breskin et al. (1970)
tested the relationship between the Breskin Rigidity Test, TBR, and Stroop
Color-Word Interference Task. Results showed a correlation coefficient of r =
—.40 between the TBR motor—cognitive flexibility and the Breskin Rigidity Test.
A nonsignificant correlation was found between the Breskin Rigidity Test and
TBR personality—perceptual flexibility scales (r = .02). A significant positive re-
lationship (r = .40) was found between the Breskin Rigidity Test and interference
on the Stroop Color—Word Interference Task.

Schaie (1955; see also Schaie, 1996, pp. 65-68) reported small, positive cor-
relations between the TBR and rigidity on the Einstellung Water-Jar Task. Schaie
and Horst (1956; cited in Schaie, 1996) summarized the results from two sam-
ples that used the TBR and the Einstellung Water-Jar Task. Factor analyses re-
vealed that Einstellung rigidity tended to load on the attitudinal flexibility factor
and not the motor—cognitive factor. However, the two factors were positively cor-
related (r = .51, N = 216, in adiverse sample; and r = .08, N = 200, in a sample
of college students).

Summary of Research Findings for Behavioral Rigidity

Despitethe lack of progressin measurement issues, researchers have pressed
forward in several substantive areas. The topics of rigidity and age, authoritari-
anism, intelligence, gender, mental retardation, and schizophrenia have al re-
ceived considerable attention. In the sections that follow, the research on each of
these topics is summarized. Our focus is on three measures of behavioral rigidi-
ty—Einstellung, TBR, and WCST. The other eight measures have been reviewed
elsewhere (Stroop, CPI-flexibility, openness to experience, Intolerance of Ambi-
guity), or are relatively new (PNS, NFCS), or lack sufficient research (Breskin
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Rigidity Test) to warrant inclusion in ameta-analysis. The three measuresthat we
meta-analyzed are similar in that each involves the development of a response
set, changes to the set, and an assessment of perseveration.

Method
I dentifying Studies

Studies relevant to our review were identified by searching the PsyclNFO
(1967-1999) database using the key words rigidity, Einstellung, perseverat*, and
WCST. Studies were also identified by searching previous reviews of each mea-
sure of rigidity (e.g., Chown, 1959; Luchins & Luchins, 1959), the manual that
accompanied the WCST, and references listed in identified articles. Our search
for relevant articles was also aided by the help of Warner Schaie and Edith
Luchins. To beincluded in the meta-analysis, a study had to be available in print
form, be written in English, and contain sufficient information that it was possi-
ble to calculate effect size estimates (i.e., sample size and descriptive statistics,
probability values, or inferential statistics). A total of 325 studies were identified;
of these, 151 met our criteria and were coded.

Coding

The independent variables, dependent variables, reliability of measures, date of
publication, effect sizes, sample sizes, characteristics of the samples, and test set-
ting were coded for each study. For the TBR, effect sizes were obtained for
motor—cognitive rigidity. To be consistent with the WCST and Einstellung scores,
signs on the TBR effect size estimates were reversed so that higher scores indicat-
ed more rigidity. From the WCST, we selected the number of perseverative errors
asthe measure of rigidity. In instances where this information was not available, we
used the percent of perseverative errors. Factor analyses of the WCST have shown
these two measures to be highly correlated and to load on a single factor (Goldman
et d., 1996). From the Einstellung task, we used the first problem that immediate-
ly followed the administration of the set problems. In the typical administration of
the Einstellung Water-Jar problems, 5 set problems are followed by 2 critical prob-
lems, 1 extinction problem, and then 2 more critical problems. In these studies, we
used only the data from the first critical problem. Studies that measured rigidity
with any instrument other than those listed above were excluded from the review.
Excluded studies are discussed conceptualy, but no effect size values are reported.

Analysis

Analyses of the independent variables (age, authoritarianism, gender, intel-
ligence, mental retardation, obsessive—compulsive disorder, and schizophrenia)
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were conducted separately. All initial analyses were performed using effect size
estimates from each of the three measures of rigidity (Einstellung task, TBR,
WCST). A four-step process was used to analyze the studies. First, a weighted
average effect size was calculated representing the overall strength of the effect
across the three measures. Second, we calculated a homogeneity statistic (Q) to
test whether the variability within the effect sizes was more than would be ex-
pected by chance. If thistest was not significant, it would suggest a consistent ef-
fect across the measures and across the studies. That is, if the effect sizes did not
deviate significantly from homogeneity, it would suggest that the variance in the
effect sizes across studies was due to chance alone and not to other factors. If the
homogeneity statistic was significant, we proceeded to explain the variability
using the coded variables. One source of variability across studies has to do with
the measure of rigidity employed in the study. Because we selected three mea-
sures that are conceptually similar, this source of variability was examined only
after all other moderators had been tested. If the homogeneity statistic remained
significant after considering the coded moderators, separate effect sizeswere cal-
culated for each measure of rigidity. All analyses were computed by hand or with
the assistance of the Meta computer program (Schwarzer, 1989).

A common procedure in meta-analysis is to adjust the effect size estimates
for unreliable measures. However, because problem-solving measures of rigidity
rely on one-time assessments, they do not lend themselves to assessments of re-
liahility. We chose a more conservative procedure and did not adjust the effect
Size estimates.

Results
Age and Rigidity

Do people become more rigid in their cognitions and behaviors as they grow
older?A considerable amount of research has addressed the relationship between
rigidity and age (Chown, 1961; Kramer, Humphrey, Larish, Logan, & Strayer,
1994; Schaie, 1994, 1996). The empirical investigations can be classified as ei-
ther cross-sectional or longitudinal. Our review identified 37 articles that report-
ed cross-sectional results using one of the three selected measures of rigidity, and
1 longitudinal study.

Longitudinal research. The most extensive research into the effects of aging on
rigidity is a series of reports by Schaie and colleagues based on the Seattle Lon-
gitudinal Study (Schaie, 1996; Schaie, LaBouvie, & Beuch, 1973; Schaie &
Labouvie-Vief, 1974; Schaie & Parham, 1974, 1975; Schaie & Willis, 1991). The
Seattle Longitudinal Study has examined changes in adult personality and men-
tal abilities since 1956. Cross-sectional data are available for more than 4,000
participants between the ages of 22 and 84 years of age, and waves of longitudi-
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nal data are available for each cohort. Data were obtained in 7-year intervals, and
rigidity was measured with the TBR. Analyses revealed a significant cohort ef-
fect, with participants born earlier being more rigid than later-born participants
at the same age. Schaie and Willis reported cohort gradient coefficients reflect-
ing the amount of change across each 7-year measurement period as standardized
T scores, al of which are smal (e.g., d < .10). However, the cohort gradients
show a linear decrease in both attitudinal flexibility and motor—cognitive flexi-
bility (termed associational flexibility by Schaie & Willis) across the groups,
with 25-year-olds measured in 1984 scoring 1.5 standard deviations higher on
motor—cognitive flexibility than 81-year-olds measured in 1984.

Longitudinal analyses of change in behavioral flexibility based on repeated
measures of the same individual also showed a decrease with age, although not
as large as those observed in the cross-sectional analyses. Schaie and Willis
(1991) reported longitudinal changes in standardized T scores, which we con-
verted to d scores representing the change in rigidity at each 7-year measurement
period. For the motor—cognitive dimension of the TBR, the results showed that
between the ages of 25-32 years (d = .06), 32—39 (d = .06), and 3946 (d = .06),
flexibility increased slightly. However, between the ages of 46-53 (d = —.01),
53-60 (d = .08), 6067 (d = —.14), 67—74 (d = —.18), and 74-81 (d = —.42), be-
havioral flexibility decreased substantially. Similar results were found for per-
sonality—perceptual rigidity (now termed attitudinal rigidity).

Cross-sectional studies. Our review identified 37 cross-sectional studies examin-
ing age and one of three selected measures of rigidity. Of these, effect sizes were
calculable for 22 studies. One of the difficulties in analyzing the age datais the
inconsistency in compared groups. Many studies reported differencesin rigidity
between young and old groups, but the age groups included within these com-
parisons varied considerably. Results from the longitudinal research reported in
the previous section showed stable levels of rigidity between the ages of 18 and
60 years. After 60, rigidity increased linearly. A similar pattern was noted by
Luchins and Luchins (1959):

Rigidity, as measured by failure of the extinction task, tended to be less for younger
children than for older children, less for middle-aged adults than for older adults, and
lessfor young adultsin their twenties than for either children or older adults. (p. 486)

Because of these earlier findings, we chose to facilitate the analysis of age
data by classifying age groups as either young adult (18-39), middle adult
(40-59), or older adult (60+). Studies examining children were analyzed sepa-
rately. Three studies reported correlation coefficients between age and rigidity in-
stead of making between-groups comparisons. For these analyses, r values were
converted to d values and classified according to the youngest and oldest in the
sample. Two studies (Chelune & Thompson, 1987; Welsh, Pennington, &
Groisser, 1991) compared children with adults; results showed children to be
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more rigid (d = .63; N = 325) on the WCST. Four studies examined changes in
rigidity during childhood. Results showed consistently that between the ages of
5 and 18, children tend to become less rigid (Levin et al., 1991; Riccio et a.,
1994; Rosselli & Ardila, 1993; Welsh et al., 1991).

A total of 28 effect size estimates were calculated: comparing young with
middle adult (k = 8), middle with older adult (k = 6), and young with older adult
(k = 14). Of these, 6 used the Einstellung task, 3 used the TBR, and 19 used the
WCST. For the young—middle comparisons (N = 582), the results showed a sig-
nificant difference (weighted d = —.33; 95% confidence interval [Cl] from —06
to —58) with younger adults being less rigid than middle adults. The effects size
deviated significantly from the random effects model, Q(7) = 15.66, p = .03. Be-
cause the random effects model could be rejected, we proceeded to calculate ef-
fect size estimates separately for Einstellung (d = —.08; N = 100), TBR (d = —.66;
N = 83), and WCST (d = —.33; N = 399). For the middle—older comparison (N =
301), the results revealed a significant difference (weighted d = —.60; 95% ClI
from —.25 to —.83), with middle adults being less rigid, and the effect size vari-
ability did not deviate substantially from the random effects model, Q(5) = 5.48,
p = .36. Finally, for the young—older comparison (N = 915), results revealed a
significant difference (weighted d = —.71; 95% CI from —57 to —84), with young
adults lessrigid, and the effects were homogeneous, Q(12) = 6.66, p = .88. Four
additional studies reported a positive linear relationship between age and rigidi-
ty among older adults (aged 55-90 years;, Arbuckle & Gold, 1993; Axelrod,
Jiron, & Henry, 1992; Davis et al., 1990; Storck, Looft, & Hooper, 1972).

Overal, the results from both the cross-sectional and longitudinal research
showed curvilinear relationships between rigidity and age. Between the ages of
5 and 18, rigidity decreased substantially. Between the ages of 18 and 60 rigidi-
ty remained fairly stable, and, if anything, decreased dlightly. After age 60, rigid-
ity increased linearly.

Authoritarianism and Rigidity

Since the publication of The Authoritarian Personality in 1950 (Adorno,
Frenkel-Brunswik, Levinson, & Sanford, 1950), more than 2,000 studies have
been published on the construct (Meloen, 1993). Adorno et a. (1950) stated,
“One of the most pervasive formal aspects of the personality organization of the
extremely prejudiced individual is hisrigidity” (p. 479). However, empirical ev-
idence supporting this assertion was not provided in The Authoritarian Person-
ality (Christie, 1993). Unfortunately, that conclusion by Adorno et al. (1950) has
permeated psychological research, and the terms authoritarian and rigid are
often used interchangeably. Indeed, some researchers mistakenly use authoritar-
ianism scores to define rigidity.

We identified 15 studies that examined the relationship between authoritari-
anism and rigidity. Of those, 5 could not be coded because of insufficient infor-
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mation. The 10 coded studies yielded 15 independent effect sizes: 12 from the
Einstellung task and 3 from the TBR. All effect sizes were converted to Fisher's
Z (Z) representing the association between authoritarianism and rigidity. Com-
bined results revealed a nonsignificant relationship between authoritarianism and
rigidity: weighted Z, = .22; 95% CI from —11 to .55; N = 1,032; k = 15. Analysis
of effect size homogeneity revealed a significant effect: Q(14) = 47.53, p < .001.

In an earlier review, Christie (1993) reviewed 9 studies that measured both
Einstellung rigidity and authoritarianism and found inconsistent results across
studies. Christie discussed experimental conditions that may have affected the re-
sults. Hisreview led him to hypothesize that studies that measured rigidity under
ego-involving (or stressful) conditions tended to produce a positive relationship,
whereas studies that measured rigidity under neutral (or relaxed) conditions tend-
ed to reveal no relationship.

Following Christie (1993), separate effect size estimates were calculated for
studies that measured rigidity under stressful or relaxed (including unspecified)
conditions. In the relaxed conditions, results showed a nonsignificant relation-
ship between authoritarianism and rigidity (weighted Z, = .19; 95% CI from —13
t0.50; N=821; k=11; Q[10] = 34.32; p < .001). Studies conducted under stress-
ful conditions tended to produce larger effects (weighted Z; = .30; 95% CI from
2110 .39; N = 211; Q[3] = 3.48; p < .18). Because of the significant deviation
from homogeneity within the relaxed condition studies, separate effect size esti-
mates were calculated for TBR and Einstellung. Two of the effect size estimates
were obtained using the TBR (weighted Z, = .43; N = 277; 95% CI from .30 to
.55), and 9 of the effect size estimates were obtained using the Einstellung Water-
Jar Task (Z; = .06; N = 544; 95% CI from .01 to .09). Neither group of effects de-
viated significantly from homogeneity: TBR, Q(1) = 3.63, p = .06, Einstellung,
Q(8) = 4.34, p = .82. No published study could be found that examined the rela-
tionship between authoritarianism and WCST rigidity.

To summarize, the results for authoritarianism suggest that higher authori-
tarian scores are positively related to rigidity only under stressful conditions.
Under relaxed conditions, authoritarianism is positively related to TBR
motor—cognitive scores, but not to scores on the Einstellung task.

Gender

Are men more rigid than women? Several meta-analyses on gender differ-
ences have generally shown small differences between women and men (e.g.,
Eagly, 1994; Eagly, Karau, & Makhijani, 1995). Our review of the literature on
gender differences identified 13 studies that used one of our three selected mea-
sures of rigidity. Five studies did not report enough information to calculate ef-
fect size estimates. The chosen effect size estimate for comparisons of men and
women was the d statistic. Results showed a significant overall difference, with
men tending to be more rigid than women (weighted d = .31; 95% CI from .24
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to .38; N = 903; k = 7). The effect size variability deviated significantly from a
random effects model, Q(6) = 35.62, p < .001.

Subsequent analyses attempted to explain the variability in effect sizes. Sev-
eral authors (e.g., Luchins & Luchins, 1982, 1984) have suggested that the ex-
perimental setting is an important factor in determining gender differences in
rigidity. For instance, the Luchins and Luchins studies (1959, 1982) using the
Einstellung task consistently found no gender differences under relaxed condi-
tions. However, when time pressure was introduced in a 1982 study, gender dif-
ferences were found, with men being more rigid than women (d = 1.50; N = 50).
This finding has not been replicated. Examining the effect size estimates sepa-
rately under relaxed conditionsidentified in our meta-analysis (i.e., no time pres-
sure) revealed a clear pattern for the TBR (d = .61; N = 91) and the WCST (d =
40, N = 83; d = .59, N = 129), but not for the Einstellung Water-Jar Task (d =
.04, N =50; d =—-28, N = 271; d = .38, N = 300).

To summarize the research on gender differencesin rigidity, we find evidence
for an overall effect whereby men are more rigid than women. However, a consid-
erable amount of variability remains in the scores that cannot be explained by ei-
ther the assessment instrument or time pressure imposed during test administration.

Rigidity and Intelligence

A growing body of literature suggests that intelligence and rigidity are neg-
atively related. The strongest evidence supporting the intelligence—rigidity rela-
tionship comes from Schai€'s longitudinal research (Schaie, 1994; Schaie et al.,
1991). Using a “psychometric intelligence measurement battery,” Schaie gener-
ated several measures of intellectual ability, including inductive reasoning, spa-
tial orientation, verbal ability, numerical ability, verbal memory, and perceptual
speed. He also administered the TBR. Intercorrelations among the derived fac-
tors revealed a strong relationship between behavioral flexibility (motor—cogni-
tive) and the measures of mental abilities, with correlations among the latent fac-
tors ranging from .26 to .91. The average correlation across the combined mea-
sures of cognitive ability was .72 for motor—cognitive flexibility. (Note: Correla-
tions reflect a positive relationship between flexibility and intelligence.)

In their 1959 review, Luchins and Luchins concluded that “behavioral rigid-
ity decreaseswith intelligence” (p. 486). Our review identified 22 studies that ex-
amined the relationship between intelligence and rigidity. From these, we were
able to obtain 15 codable, independent effect sizes reflecting the strength of the
association between rigidity and intelligence. Results from the meta-analysis re-
vealed a significant negative overall relationship (weighted Z, = —28; 95% ClI
from —03 to —53; N = 1,917). The effect sizes were heterogeneous, Q(14) =
52.52, p <.001, so separate effect sizes were calculated by each measure. For the
TBR, results showed a significant effect (weighted Z; = —.23; 95% CI from —22
to —24; N = 215) with homogeneous variability, Q(3) = 3.02, p = .39. For the
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WCST, results also reveded a significant effect (weighted Z, = —.34; 95% CI
from —19 to —50; N = 1,358), with the effect size estimates deviating signifi-
cantly from homogeneity, Q(8) = 20.12, p < .01. Only two coded studies used the
Einstellung Water-Jar Task (r = .14, N = 100; r = —.18, N = 244). Overall, these
findings suggest a negative relationship between rigidity and general intelli-
gence, although the results for Einstellung rigidity are less clear than for the TBR
or WCST.

Additional support for a negative relationship between intelligence and
rigidity comes from research on gifted students. Jausovec (1991) examined dif-
ferences between the way gifted and average students solved problems. Gifted
students were selected from a group of 18-year-olds receiving a scholarship for
exceptional school performance and high scores on standardized intelligence
tests. Average participants were obtained by prescreening 150 18-year-old col-
lege students enrolled in an introduction to psychology course. Results indicated
that the gifted students tended to be more flexible and creative in their problem
solving. Gifted students used more divergent solution attempts to a variety of
problems, particularly when the problems were difficult. Interestingly, gifted stu-
dents used awider range of strategies for solving complex problems, whereas av-
erage students did not differ in the range of strategies they used for easy or diffi-
cult problems. The results from this study showed that gifted students were less
likely to develop aresponse set and that if a set did develop, they could quickly
shift to a different problem-solving strategy when it was advantageous to do so
(see also Luchins & Luchins, 1959).

Rigidity and mental retardation. An extension of the research on the relationship
between rigidity and intelligence is the study of rigidity among individuals with
mental retardation. Are individuals with mental retardation more rigid in their
thinking or behavior than individuals without mental retardation? Research ad-
dressing this question dates back to Kurt Lewin’'s original work on behavioral
perseveration among “the feebleminded” (Kounin, 1948; Lewin, 1935; Werner,
1946; Zigler & Balla, 1982). Lewin asked children with normal intelligence and
children with mental retardation, of various ages, to draw pictures of moon faces
until they reached satiation. At that point, the children were instructed to draw
pictures of whatever they wanted. Results showed that the children with mental
retardation did not satiate as quickly to the task, but once they did, they were
more likely to draw moon faces during the free-draw session. Lewin (1935) ar-
gued that this evidence indicated that children with mental retardation had a
greater tendency to perseverate in their behavior than children with normal intel-
ligence and that they had difficulty switching to another activity in the same area.

Subsequent studies on the relationship between rigidity and mental retarda-
tion by other researchers have reported inconsistent results (Dulaney & Ellis,
1994; Wolff, 1967; Zigler & Balla, 1982). Indeed, in areview of 18 studies, Wol ff
(1967) concluded that “no consistent pattern in these results is apparent” (p.
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381). Morerecently, Kreitler et al. (1990) reviewed 25 studies that tested for dif-
ferences between participants with and without mental retardation, al of whom
were matched on mental age. Of the 25 studies, 12 found a positive relationship
between rigidity and mental retardation, 11 found no relationship, and 2 found a
negative relationship (Dulaney & Ellis; see also Zigler & Balla, for a more de-
tailed review).

Degspite the large amount of research dedicated to an examination of differ-
ences in rigidity between people with mental retardation and those without, no
study could be identified that used one of our three measures of behaviord rigidi-
ty. Luchins and Luchins (1959) noted that the Einstellung Water-Jar Task was not
appropriate for people with mental retardation because of the math skills required.
In general, awide variety of measures have been used, but thereislittle overlap be-
tween the measures used by different researchers looking at the same topic (Ellis
& Dulaney, 1991; Kreitler et d., 1990). In addition, there is evidence that studies
in which participants with mental retardation and participants without mental re-
tardation are matched on mental ability reveal different results than studies in
which participants are not so matched (Dulaney & Ellis, 1994). Because of the lack
of congistency in the measurement of rigidity and the disagreement on measure-
ment instruments, it is not possible to draw any conclusions about differences in
rigidity between people with menta retardation and those without.

Obsessive-Compulsive Disorder (OCD)

In searching for psychological variables related to rigidity, OCD seems a
likely source. OCD is characterized by recurrent, persistent, and unwanted
thoughts and by repetitive, ritualized behavior. In many ways, the compulsion
side of OCD seems similar to perseveration.

We identified 10 studies of OCD and rigidity relevant to our review, from
which we were able to extract nine independent effect sizes. In each of these
studies, groups of people known to have OCD were compared with matched con-
trol groups. The results revealed that people with OCD were significantly more
rigid than the people in the control groups (weighted d = .50; 95% CI from .32
t0.68; N = 496) and that the results did not deviate from a random effects model,
Q(8) =5.32,p=.72.

Schizophrenia

Research on the psychological deficits associated with schizophrenia has a
long history. In an early review of thisliterature, Buss and Lang (1965) conclud-
ed, “ Schizophrenics give amore closed, narrow, stimulus-bound basis for sorting
objects, whereas normals give an open, more inclusive, stimulus-free basis for
sorting” (p. 15; see also Goldberg & Weinberger, 1994, and Van der Does & Van
den Bosch, 1992). Buss and Lang's review clearly indicated that schizophrenics
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have difficulty changing a set that is no longer effective for an experimental task.
In contrast, Luchins and Luchins (1959) noted that the Einstellung task had pro-
duced inconsistent results and that findings were largely dependent on the char-
acteristics of the comparison group (i.e., siblings, normals, neurotics, or hospi-
talized normals).

Our review of the literature identified 53 studies of schizophrenia that used
one of our selected measures of rigidity. From these, we were able to generate 37
independent effect size estimates. The characteristics of the comparison sample
(matched normal, unmatched normal, siblings, twins) as well as the use of med-
ication were coded. Severa of the effect size estimates were extremely large
(e.g., d = 6.81). To limit the amount of variability, outliers were truncated to a
maximum d of 1.50.

Overall results showed that schizophrenics were significantly more rigid
than controls (combined across all variables): weighted d = .71, 95% CI from .63
to .80, N = 2,290, k = 37. The effect sizes deviated substantially from a random
effects model, Q(36) = 118.80, p < .001. Separate effect sizeswere calculated for
comparisons in which the schizophrenics were on medication and when they
were not (or unspecified). Medicated schizophrenics were significantly more
rigid than controls (d = .52; 95% CI from .38 to .66; N = 841; k = 13), and the
findings were not homogeneous, Q(12) = 27.64, p < .01. All 13 of the studies re-
porting effects for medicated schizophrenics used the WCST. For comparisons
between unmedicated schizophrenics and controls, the differences were signifi-
cantly larger (weighted d = .83; 95% CI from .72 to .94; N = 1,449; k = 24) and
the results deviated significantly from the random effects model, Q(23) = 81.07,
p < .001. Of the 24 studies examining unmedicated schizophrenics, 21 used the
WCST and 3 used the Einstellung task; none of the identified studies used the
TBR. Separate effect sizes showed that schizophrenics tended to show more
rigidity on the WCST compared with controls (weighted d = 1.01; 95% CI from
.88 10 1.27), and the effects were homogeneous, Q(20) = 28.34, p = .10. In con-
trast, the results from the Einstellung task did not show a significant difference
between schizophrenic and control participants (weighted d = .05; 95% CI from
—21t0 .31), and the effects were not homogeneous, Q(2) = 10.03, p < .01.

Three studies reported correl ations between severity of schizophrenic symp-
toms and rigidity. Results showed a strong positive association, with more severe
schizophrenic patients showing more rigidity than schizophrenic patients who
had less severe symptoms (r = .31, N = 30, Franke et a., 1993; r = .61, N =75,
Lysaker, Bell, & Bioty, 1995; r = .36, Williamson et al., 1989). See aso Gold-
berg and Weinberger (1994) for a cogent review.

Several studies have attempted, with limited success, to train schizophrenics
not to make perseverative errors on the WCST (e.g., Bellack, Mueser, Morrison,
Tierney, & Podell, 1990; Green, Ganzell, Satz, & Vaclav, 1990; Summerfelt et
al., 1991; Vollema, Geurtsen, & van Voorst, 1995; Young & Freyslinger, 1995).
The results suggested that perseverative errors can be reduced. For example, re-
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TABLE 2
Other Correlates of Rigidity

Correlate

Source

Direction of effect

Academic performance
Alcoholism

Alzheimer’s disease

Attachment quality

Attention Deficit
Disorder

Autism

Child abuse

Depression

Eating disorders

Rosselli & Ardila (1993)
Sullivan et a. (1993)
Jenkins & Parsons (1978)
Malmo (1974)

Tarter & Parsons (1971)
Paolo, Axelrod, Troster,
Blackwell, & Koller (1996)

Bondi, Monsch, Butters,
Salmon, & Paulsen (1993)

Litvan, Mohr, Williams,
Gomez, & Chase (1991)

Butcher, Kalverboer, Minderaa,
& Doormaal (1993)

Everett et al. (1991)

Fischer, Barkley, Edelbrock,
& Smallish (1990)

Seidman, Biederman, Faraone,
Weber, & Ouellette (1997)

Williams, Littell, Reinoso,
& Greve (1994)

Lorsbach & Worman (1988)

Ozonoff (1995)

Ozonoff & McEvoy (1994)

Ozonoff, Pennington, &
Rogers (1991)

Prior & Hoffman (1990)

Rumsey (1985)

Rumsey & Hamburger (1988)

Schneider & Asarnow (1987)

Haskett, Johnson, & Miller
(1994)

Milner & Robertson (1990)

Milner, Gold, & Wimberley
(1986)

Hart, Kwentus, Wade, & Taylor
(1988)

Martin, Oren, & Boone (1991)

Shearin, Russ, Hull, & Clarkin
(1994)

No significant effect
Alcoholic morerigid
Not codable
Not codable
Alcoholic morerigid

Alzheimer's more
rigid

More severe
Alzheimer's
more rigid

Alzheimer's more
rigid
Not codable
ADD morerigid
ADD morerigid
ADD morerigid
ADD morerigid
Not codable
Autistic morerigid
Not codable
Autistic morerigid
Autistic morerigid
Autistic morerigid
Not codable
Autistic morerigid

Not codable
Not codable

Not codable

Depressed more rigid
Depressed more rigid

Not codable

(table continues)
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TABLE 2 (continued)

Correlate

Source

Direction of effect

Juvenile delinquency

Left hemisphere
dominance

L obectomy

Self-esteem

Mania

Persondlity (internal
vs. external)

Parkinson’s disease

Schizotypal personality

Sleep apnea
Smoking

Suicidal thoughts
Sex roles
Unsuccessful coping

strategies
Work Stress

Rogers & Ballering (1976)
Moffitt & Silva (1988)

Gray, Dean, & Seretny (1986)

Trenerry & Jack (1994)

Ramamurti & Gnanakannan
(1972)

Morice (1990)

Matson & Fischer (1991)

Beatty & Monson (1990)

Paolo, Axelrod, Troster, et al.
(1996)

Canavan et a. (1989)

Litvan et al. (1991)

Paolo, Troster, Axelrod, &
Kroller (1995)

Starkstein, Bolduc, Preziosi, &
Robinson (1989)

Raine, Sheard, Reynolds,
& Lencz (1992)

Lyons, Merla, Young, & Kremen
(1991)

Trestman et al. (1995)

Lenzenweger & Korfine (1994)

Naegele et a. (1995)

Twisk, Snel, Kempter, &
van Mechelen (1998)

Vingerhoets, Croon, Jeninga,
& Menges (1990)

Perrah & Wichman (1987)

Rickelman & Houfek (1995)

Potash (1978)

Sahoo, Rout, & Rout (1985)

Kohlmann (1993)
Hellman, Morrison,
& Abramowitz (1987)

Delinquents more
rigid
Delinquents less rigid

Not codable

Not codable

Less self-esteem
more rigid

Manics more rigid

Internalizers more
rigid
Parkinson’s more rigid

Parkinson’s more rigid
Parkinson’s more rigid
Parkinson’s more rigid

Parkinson’s more rigid
Not codable
Not codable

Schizotypal more rigid

Schizotypal more rigid

No significant effect

Sleep apnea more
rigid

Not codable

Not codable

No significant effect

Not codable

Not codable

Androgynous less
rigid

Not codable

Not codable

Note. Articleslisted as not codable were either conceptua articles or did not provide enough statisti-
cal detail with which to calculate an effect.
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search showed that amonetary feedback system whereby participants were given
rewards for correct responses significantly reduced the number of perseverative
errors over successive trials. However, the effects tended to be short-lived, and
once the reward system was removed, perseveration levels returned to baseline.
In addition, only about half of the schizophrenic participants showed reductions
inWCST perseveration. Similar findings have been found when the experimenter
provided detailed trial-by-trial instructions.

Other Correlates of Rigidity

Age, authoritariansim, intelligence, gender, mental retardation, OCD, and
schizophrenia are by far the most commonly studied correlates of rigidity. In ad-
dition, a variety of other correlates have been examined over the past century.
However, because only a few studies (and sometimes only one) are associated
with these correlates, separate meta-analyses were not performed on them. A list
of these correlates is provided in Table 2, which shows the topic studied, refer-
ences, and the direction of the effect.

Conclusions

A considerable amount of research over the last 100 years has investigated
the construct of rigidity. Given the broad-based interest in the construct and its
usefulness for understanding human thought and behavior, rigidity will undoubt-
edly continue to attract researchers from many areas of psychology. In this arti-
cle we have provided a working definition of rigidity, discussed measurement is-
sues, reviewed established findings using meta-anal ytic techniques, and suggest-
ed directions for future research.

On the basis of our definition of rigidity, the tendency to develop and perse-
veratelinthe use of mentalior behavioral'sets) the present review of the literature
supports the following major conclusions:

* Rigidity is related to age in a curvilinear manner. Between the ages of 5
and 18 rigidity decreases; between the ages of 18 and 60 rigidity isfairly stable;
and from age 60 on rigidity increasesin alinear fashion.

« Although rigidity is found to be generally positively related to authoritar-
ianism, the basic effect is moderated by stress, whereby authoritarianism is a
stronger predictor of rigid behavior under stressful conditions than it is under re-
laxed conditions.

* Rigidity is negatively related to intelligence when people of average and
above average intelligence levels are compared.

« It isinconclusive whether people with mental retardation differ in rigidi-
ty from people without mental retardation.

* Men tend to be more rigid than women.


nigel.pegram
Highlight
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Highlight
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» OCD is positively related to rigidity.

 Schizophrenic people are more rigid than nonschizophrenic controls and
nonschizophrenic siblings. This effect is reduced, but still significant, when med-
ication is administered.

On the basis of our review of the literature, we identified three central, in-
terrelated issues that need to be addressed. First, how should rigidity of thought
and behavior be measured? To date, a wide variety of measurement instruments
have been developed, ranging from self-report personality inventories to experi-
mentally induced behaviora sets. Yet, frustratingly, there has been little empiri-
cal research examining the relationships among the multitude of measures. For
instance, Schaie and his colleagues (Schaie, 1955; Schaie, 1996; Schaie et d.,
1991; Schaie & Parham, 1975) have proposed three rigidity-related factors and
have developed a widely used instrument (TBR) to assess these factors. Howev-
er, the relationship between the factors of the TBR and other rigidity-related in-
struments (e.g., Einstellung task, WCST, CPI, openness to experience, the Stroop
task, Breskin Rigidity Test, Intolerance of Ambiguity, PNS, or NFCS) has yet to
be reported. Some consensus by the research community concerning how best to
tap into the rigidity construct would go a long way toward making progress in
this area.

Second, active researchers in the field have generally shied away from de-
veloping theoretical explanationsfor rigidity. Part of the problem, just mentioned
and mentioned earlier in the measurement section of this article, isthat thereisa
dearth of empirical data showing the interrelationships between the major mea-
sures of rigidity. Without this corpus of data, correlation matrices cannot be pro-
duced and subjected to factor analytic techniques. This greatly hinders the de-
velopment of a framework for understanding the multidimensional construct of
rigidity. In the end, we believe that no single explanation will likely suffice to ac-
count for rigid thinking and behavior across different types of people or vari-
ables. For instance, differences in rigidity associated with alcoholism, Parkin-
son’s disease, autism, and schizophrenia may well have a biological basis,
whereas rigidity differences related to authoritarianism, intelligence, and gender
may be more cognitively based.

Finally, researchers need to examine ways to overcome rigidity. A large
body of psychological research has been devoted to changing thoughts, feelings,
and behaviors. Many different subfields of psychology are concerned with pro-
moting change in behavior. For example, psychologists working in applied set-
tings typically want to change behavior toward a more socially acceptable or
healthy alternative (e.g., smoking cessation, the use of precautions such as con-
domsto prevent AIDS-risky behavior, reductions in aggressiveness, reduction of
drinking and driving, promotion of positive environmental behaviors, reduction
of prejudice). Rigidity is the tendency of a person not to change, the nemesis of
applied psychologists. A solid theoretical foundation would lead to testable hy-
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potheses regarding who will change and when, and this knowledge could in turn
be used to develop more effective applied interventions.

REFERENCES

Adorno, T. W., Frenkel-Brunswik, E., Levinson, D. J., & Sanford, R. N. (1950). The au-
thoritarian personality. New York: Harper and Row.

Alam, K., & Saeeduzzafar (1991). Superficial and semantic organization as a function of
cognitive rigidity and locus of control. Psychological Studies, 36, 124-130.

Arbuckle, T.Y., & Gold, D. P. (1993). Aging, inhibition, and verbosity. Journal of Geron-
tology, 48, 225-232.

Axelrod, B. N., Greve, K., & Goldman, R. (1994). Comparison of four Wisconsin Card
sorting Test scoring guides with novice raters. Assessment, 1, 115-121.

Axelrod, B. N., Jiron, C. C., & Henry, R. R. (1992). Performance of adults ages 20 to 90
on the abbreviated Wisconsin Card Sorting Test. Clinical Neuropsychologist, 7,
205-2009.

Beatty, W. W., & Monson, N. (1990). Problem solving in Parkinson’s disease: Compari-
son of performance on the Wisconsin and California Card Sorting Tests. Journal of
Geriatric Psychiatry and Neurology, 3, 163-171.

Beer, J. (1989). Learning effects while passively viewing the Necker cube. Perceptual and
Motor ills, 69, 1391-1394.

Bellack, A. S., Mueser, K. T., Morrison, R. L., Tierney, A., & Podéll, K. (1990). Remedi-
ation of cognitive deficits in schizophrenia. American Journal of Psychiatry, 147,
1650-1655.

Berkson, G., Gutermuth, L., & Baranek, G. (1995). Relative prevalence and relations
among stereotyped and similar behaviors. American Journal on Mental Retardation,
100, 137-145.

Bondi, M. W., Monsch, A. U., Butters, N., Salmon, D. P, & Paulsen, J. S. (1993). Utility
of amodified version of the Wisconsin Card Sorting Test in the detection of dementia
of the Alzheimer type. Clinical Neuropsychologist, 7, 161-170.

Breskin, S. (1968). Measurement of rigidity, a non-verbal test. Perceptual and Motor
Sills, 27, 1203-1206.

Breskin, S. (1969). Extension of norms for the Breskin Rigidity Test: |. Elementary school
children. Perceptual and Motor kills, 28, 826.

Breskin, S., Gorman, B., & Hochman, S. (1970). Nonverbal rigidity and perseveration.
Journal of Psychology, 75, 239-242.

Breskin, S., & Rich, K. (1971). Correlation of non-verbal rigidity and intelligencein ele-
mentary school children. Perceptual and Motor kills, 32, 194.

Budner, S. (1962). Intolerance of ambiguity as a personality variable. Journal of Person-
ality, 30, 29-50.

Buss, A. H. (1952). Some determinants of rigidity in discrimination-reversal learning.
Journal of Experimental Psychology, 44, 222-227.

Buss, A. H., & Lang, P. (1965). Psychological deficits in schizophrenia: Affect, rein-
forcement, concept attainment. Journal of Abnormal Psychology, 70, 2-24.

Butcher, P. R., Kalverboer, A. F, Minderaa, R. B., & Doormaal, E. F. (1993). Rigidity,
sensitivity and quality of attachment: The role of maternal rigidity in the early socio-
emotiona development of premature infants. Acta Psychiatrica Scandinavica, 88, 38.

Canavan, A. G. M., Passingham, R. E., Marsden, C. D., Quinn, N., Wyke, M., & Polkey,
C. E. (1989). The performance on learning tasks of patients in the early stages of
Parkinson’s disease. Neuropsychologia, 27, 141-156.

Cattell, R. (1946). The riddle of perseveration. Journal of Personality, 14, 239-267.



192 Genetic, Social, and General Psychology Monographs

Chelune, G. J., & Thompson, L. L. (1987). Evaluations of the general sensitivity of the
Wisconsin Card Sorting Test among younger and older children. Developmental Neu-
ropsychology, 3, 81-89.

Chown, S. (1959). Rigidity: A flexible concept. Psychological Bulletin, 56, 195-223.

Chown, S. (1961). Age and therigidities. Journal of Gerontology, 16, 353-362.

Christie, R. (1993). Some experimental approaches to authoritarianism: A retrospective
perspective on the Einstellung (rigidity?) paradigm. In W. F. Stone, G. Lederer, & R.
Christie (Eds.), Srrength and weakness: The authoritarian personality today (pp.
71-123). New York: Springer-Verlag.

Christoph, D., & Li, A. (1985). Cognitive versus social rigidity in old age: Implications
for therapy. Canadian Journal on Aging, 4, 59-65.

Corder, B., & Corder, R. (1974). A study of the relationship of 1Q and cognitive and per-
sonality rigidity to performance on concept learning tasks. Educational and Psycho-
logical Measurement, 34, 83-90.

Cowen, E. L., Wiener, M., & Hess, J. (1953). Generalization of problem solving rigidity.
Journal of Consulting Psychology, 17, 100-103.

Cunningham, D. M., Ridley, S. E., & Campbell, A. (1988). Performance of field-inde-
pendent and dependent college students, and their fixed and mobile subtypes on two
formats of a cognitive task. Perceptual and Motor kills, 66, 311-317.

Dare, C., Eider, |., Colahan, M., Crowther, C., Senior, R., & Asen, E. (1995). The listen-
ing heart and the chi square: Clinical and empirical perceptions in the family therapy
of anorexia nervosa. Journal of Family Therapy, 17, 31-57.

D’Aunno, T., & Sutton, R. (1992). The responses of drug abuse treatment organizations
to financial adversity: A partial test of the threat-rigidity thesis. Journal of Manage-
ment, 18, 117-131.

Davis, H., Cohen, A., Gandy, M., Colombo, P, VanDusseldorp, G., Simolke, N., et al.
(1990). Lexica priming deficits as a function of age. Behavioral Neuroscience, 104,
288-297.

Dulaney, C., & Ellis, N. (1994). Automatized responding and cognitive inertiain individ-
uals with mental retardation. American Journal of Mental Retardation, 99, 8-18.

Durrheim, K. (1995). Rethinking cognitive style in psychology. Unpublished doctoral dis-
sertation, University of Cape Town, South Africa.

Eagly, A. (1994). On comparing women and men: Specia feature: Should psychologists
study sex differences? Feminismin Psychology, 4, 513-522.

Eagly, A., Karau, S., & Makhijani, M. (1995). Gender and the effectiveness of leaders: A
meta-analysis. Psychological Bulletin, 117, 125-145.

Ellis, N., & Dulaney, C. (1991). Further evidence for cognitive inertia of persons with
mental retardation. American Journal on Mental Retardation, 95, 613-621.

Everett, J., Thomas, J., Cote, F.,, Levesgue, J., & Michaud, D. (1991). Cognitive effects of
psychostimulant medication on hyperactive children. Child Psychiatry and Human
Development, 22, 79-87.

Fischer, M., Barkley, R. A., Edelbrock, C. S., & Smallish, L. (1990). The adolescent out-
come of hyperactive children diagnosed by research criteria: 11. Academic, attention-
al, and neuropsychological status. Journal of Consulting and Clinical Psychology, 58,
580-588.

Franke, P, Maier, W., Hardt, J., Frieboes, R., Lichtermann, D., & Hain, C. (1993). As-
sessment of frontal lobe functioning in schizophrenic and unipolar major depression.
Psychopathology, 26, 76-84.

Freeman, T., Sawyer, C. R, & Behnke, R. R. (1997). Behaviora inhibition and the attri-
bution of public speaking state anxiety. Communication-Education, 46, 175-187.

Glover, G. (1994). The hero child in the alcoholic home: Recommendations for coun-



Schultz & Searleman 193

selors. School Counselor, 41, 185-190.

Goldberg, E. (1986). Varieties of perseveration: A comparison of two taxonomies. Jour-
nal of Clinical and Experimental Neuropsychology, 8, 710-726.

Goldberg, E., & Tucker, D. (1979). Motor perseveration and long-term memory for visu-
al forms. Journal of Clinical and Experimental Neuropsychology, 1, 273-288.

Goldberg, T. E., & Weinberger, D. R. (1994). Schizophrenia, training paradigms, and the
Wisconsin Card Sorting Test redux. Schizophrenia Research, 11, 291-296.

Goldman, R. S,, Axelrod, B. N., Heaton, R. K., Chelune, G. J,, Curtiss, G., Kay, G. G., &
Thompson, L. L. (1996). Latent structure of the WCST with standardization samples.
Assessment, 3, 73—78.

Goldstein, K. (1943). Concerning rigidity. Character and Personality, 11, 209-226.

Gough, H. G., & Bradley, P. B. (1996). California Psychological Inventory manual. Palo
Alto, CA: Consulting Psychologists Press.

Graf, P, Uttl, B., & Tuokko, H. (1995). Color- and picture-word Stroop tests: Performance
changes in old age. Journal of Clinical and Experimental Neuropsychology, 17,
390-415.

Gray, J. W., Dean, R. S,, & Seretny, M. L. (1986). Lateral preference as a predictor of cog-
nitive rigidity. Journal of Clinical Psychology, 42, 956-961.

Green, M. F, Ganzell, S., Satz, P, & Vaclav, J. F. (1990). Teaching the Wisconsin Card
Sorting Test to schizophrenic patients. Archives of General Psychiatry, 47, 91-92.
Gruber-Baldini, A., Schaie, K. W., & Willis, S. L. (1995). Similarity in married couples:
A longitudinal study of mental abilities and rigidity-flexibility. Journal of Personality

and Social Psychology, 69, 191-203.

Guetzkow, H. (1951). An analysis of the operation of set in problem-solving behavior.
Journal of General Psychology, 45, 219-244.

Guilford, J. P. (1967). Some theoretical views of creativity. In H. Helson & W. Bevan
(Eds.), Contemporary approaches to psychology (pp. 419-459). Princeton, NJ: Van
Nostrand.

Harris, M. E. (1988). Wisconsin Card Sorting Test: Computer version. Odessa, FL: Psy-
chological Assessment Resources.

Hart, R. P, Kwentus, J. A., Wade, J. B., & Taylor, J. R. (1998). Modified Wisconsin sort-
ing in elderly normal depressed and demented patients. Clinical Neuropsychologist, 2,
49-56.

Haskett, M. E., Johnson, C. A., & Miller, J. W. (1994). Individua differences in risk of
child abuse by adolescent mothers: Assessment in the perinatal period. Journal of
Child Psychology and Psychiatry and Allied Disciplines, 35, 461-476.

Heaton, R. K. (1981). Wisconsin Card Sorting Test manual. Odessa, FL: Psychological
Assessment Resources.

Heinrichs, R. W. (1990). Variables associated with Wisconsin Card Sorting Test perfor-
mance in neuropsychiatric patients referred for assessment. Neuropsychiatrist, Neu-
ropsychology, and Behavioral Neurology, 3, 107-112.

Hellman, I. D., Morrison, T., & Abramowitz, S. (1987). Therapist flexibility/rigidity and
work stress. Professional Psychology: Research and Practice, 18, 21-27.

Jausovec, N. (1991). Flexible strategy use: A characteristic of gifted problem solving. Cre-
ativity Research Journal, 4, 349-366.

Jenkins, R. L., & Parsons, O. A. (1978). Cognitive deficitsin male a coholics as measured
by a modified Wisconsin Card Sorting Test. Alcohol Technical Reports, 7, 76-83.

Jensen, A. R. (1965). Scoring the Stroop test. Acta Psychologica, 24, 398-408.

Jensen, A. R., & Rohwer, W. D., Jr. (1966). The Stroop color-word test: A review. Acta
Psychologica, 25, 36-93.

Joshi, R. (1974). Non-verbal rigidity and dispositional rigidity: A British sample. Percep-



194 Genetic, Social, and General Psychology Monographs

tual and Motor Skills, 38, 102.

Kohlmann, C. W. (1993). Rigid and flexible modes of coping: Related to coping style?
Anxiety, Stress and Coping: An International Journal, 6, 107-123.

Kounin, J. (1948). The meaning of rigidity: A reply to Heinz Werner. Psychological Re-
view, 55, 157-166.

Kramer, A. F.,, Humphrey, D. G., Larish, J. F, Logan, G. D., & Strayer, D. L. (1994).
Aging and inhibition: Beyond a unitary view of inhibitory processing in attention. Psy-
chology and Aging, 9, 491-512.

Kreitler, S, Zigler, E., & Kreitler, H. (1990). Rigidity in mentally retarded and nonre-
tarded children. American Journal on Mental Retardation, 94, 550-562.

Kruglanski, A., Webster, D., & Klem, A. (1993). Motivated resistance and openness to
persuasion in the presence or absence of prior information. Journal of Personality and
Social Psychology, 65, 861-876.

Lankes, W. (1915). Perseveration. British Journal of Psychology, 7, 387-419.

Leach, P. (1967). A critica study of the literature concerning rigidity. British Journal of
Social and Clinical Psychology, 6, 11-22.

Lennings, C. J. (1994). A cognitive understanding of adolescent suicide. Genetic, Social,
and General Psychology Monographs, 120, 289-408.

Lenzenweger, M., & Korfine, L. (1994). Perceptua aberrations, schizotypy, and the Wis-
consin Card Sorting Test. Schizophrenia Bulletin, 20, 345-357.

Levin, H. S., Culhange, K. A., Hartmann, J., Evankovich, K., Mattson, A. J., Harward, H.,
et al. (1991). Developmental changes in performance on tests of purported frontal lobe
functioning. Developmental Neuropsychology, 7, 377-395.

Levitt, E. E. (1956). The water-jar Einstellung test as a measure of rigidity. Psychological
Bulletin, 53, 347-370.

Lewin, K. (1935). A dynamic theory of personality. New York: McGraw-Hill.

Litvan, I., Mohr, E., Williams, J., Gomez, C., & Chase, T. N. (1991). Differential memo-
ry and executive functions in demented patients with Parkinson's and Alzheimer’s dis-
ease. Journal of Neurology, Neurosurgery, and Psychiatry, 54, 25-29.

Lorsbach, T., & Worman, L. (1988). Negative transfer effects in learning disabled chil-
dren: Evidence for cognitive rigidity? Contemporary Educational Psychology, 13,
116-125.

Luchins, A. S. (1942). Mechanization in problem solving. Psychological Monographs, 54,
6(Whole No. 248).

Luchins, A. S., & Luchins, E. H. (1959). Rigidity of behavior: A variational approach to
the effect of Einstellung. Eugene, OR: University of Oregon Books.

Luchins, A. S., & Luchins, E. H. (1982). Einstellung effectsin learning by repetition: Sex
differences. Psychological Monographs, 106, 319-342.

Luchins, A. S., & Luchins, E. H. (1984). Sex differences in reasons given for responses to
the water-jar problems. Journal of Psychology, 118, 207-220.

Luchins, A. S,, & Luchins, E. H. (1994). The water jar experiment and Einstellung effects.
Gestalt Theory, 16, 101-121.

Lyons, M. J,, Merla, M. E,, Young, L., & Kremen, W. S. (1991). Impaired neuropsycho-
logical functioning in symptomatic volunteers with schizotypy: Preliminary findings.
Biological Psychiatry, 30, 424-426.

Lysaker, P. H., Bell, M. D., & Bioty, S. M. (1995). Cognitive deficits in schizophrenia:
Prediction of symptom change for participants in work rehabilitation. Journal of Ner-
vous and Mental Disease, 183, 332—-336.

MacLeod, C. (1991). Half a century of research on the Stroop Effect: An integrative re-
view. Psychological Bulletin, 109, 163—203.

Mahalik, J. R., Cournoyer, R. J., DeFranc, W., Cherry, M., & Napolitano, J. M. (1998).



Schultz & Searleman 195

Men'’s gender role conflict and use of psychological defenses. Journal of Counseling
Psychology, 45, 247-255.

Malmo, H. P. (1974). On frontal lobe functions: Psychiatric patients controls. Cortex, 10,
231-237.

Maltby, J., & Lewis, C. (1996). An examination of the reliability and validity of the Bre-
skin Rigidity Scale. Perceptual and Motor ills, 82, 195-198.

Martin, D., Oren, Z., & Boone, K. (1991). Major depressives and dysthymics perfor-
mance on the Wisconsin Card Sorting Test. Journal of Clinical Psychology, 47,
684-691.

Matson, D. E., & Fischer, M. (1991). A comparison of internalizers, externalizers, and
normals using the WISC-R and Wisconsin Card Sorting Test. Journal of Psychoedu-
cational Assessment, 9, 140-151.

McCrag, R. (1996). Socia consequences of experiential openness. Psychological Bulletin,
120, 323-337.

McCrag, R. R., & Costa, P. T., Jr. (1996). Conceptions and correlates of Openness to Ex-
perience. In R. Hogan, J. A. Johnson, & S. R. Briggs (Eds.), Handbook of personality
psychology (pp. 825-847). New York: Academic Press.

McKelvie, S. (1990). Einstellung: Luchins’ effect lives on. Journal of Social Behavior and
Personality, 5, 105-121.

Meloen, J. (1993). The F scale as a predictor of facism: An overview of 40 years of au-
thoritarianism research. In W. F. Stone, G. Lederer, & R. Christie (Eds.), Srength and
weakness: The authoritarian personality today (pp. 47—69). New York: Springer-Ver-
lag.

Miller, D., Droge, C., & Vickery, S. (1997). Celebrating the “essential”: The impact of
performance on the functional favoritism of CEOs in two contexts. Journal of Man-
agement, 23, 147-168.

Milner, J. S, Gold, R. G., & Wimberley, R. C. (1986). Prediction and explanation of child
abuse: Cross-validation of the Child Abuse Potential Inventory. Journal of Consulting
and Clinical Psychology, 54, 865-866.

Milner, J. S., & Robertson, K. R. (1990). Comparison of physical child abusers, intrafa-
milial sexual child abusers, and child neglecters. Journal of Interpersonal Violence, 5,
37-48.

Mizes, S., & Christiano, B. E. (1995). Assessment of cognitive variables relevant to a cog-
nitive behavioral perspective on anorexia nervosa and bulimia nervosa. Behaviour Re-
search and Therapy, 33, 95-105.

Moffitt, T. E., & Silva, P. A. (1988). Neurological deficit and self-reported delinquency in
an unselected birth cohort. Journal of the American Academy of Child and Adolescent
Psychiatry, 27, 233-240.

Morice, R. (1990). Cognitive inflexibility and pre-frontal dysfunction in schizophrenia
and mania. British Journal of Psychiatry, 157, 50-54.

Moskowitz, G. B. (1993). Individual differencesin social categorization: The influence of
personal need for structure on spontaneous trait inferences. Journal of Personality and
Social Psychology, 65, 132—-142.

Mubhar, 1. (1974). Intercorrelations amongst six measures of rigidity. Indian Journal of
Psychology, 49, 59-64.

Miiller, G. E., & Schumann, F. (1898). Uber die psychologischen Grundiagen der Vergle-
ichung gehobener Gewichter. Archiv fur die gesammte Physiologie des Menschen und
der Thiere, 45, 37-117.

Naegele, B., Thouvard, V., Pepin, J., Levy, P, Bonnet, C., Perret, J. E., et a. (1995).
Deficits of cognitive executive functions in patients with sleep apnea syndrome. Seep,
18, 43-52.



196 Genetic, Social, and General Psychology Monographs

Neuberg, S., Judice, T. N., & West, S. (1997). What the Need for Closure Scale measures
and what it does not: Toward differentiating among related epistemic motives. Journal
of Personality and Social Psychology, 72, 1396-1412.

Neuberg, S., & Newsom, J. (1993). Personal need for structure: Individual differencesin
the desire for simple structure. Journal of Personality and Social Psychology, 65,
113-131.

O’ Connor, B. P, & Dyce, J. (1997). Interpersonal rigidity, hostility, and complementarity
in musical bands. Journal of Personality and Social Psychology, 72, 362-373.

O'Donnédll, J. P, MacGregor, L. A., Dabrowski, J. J., Oestreicher, J. M., & Romero, J. J.
(1994). Construct validity of neuropsychological tests of conceptual and attentional
abilities. Journal of Clinical Psychology, 50, 596-600.

Oliver, J., & Ferguson, G. (1951). A factorial study of tests of rigidity. Canadian Journal
of Psychology, 5, 49-59.

Ozonoff, S. (1995). Reliability and validity of the Wisconsin Card Sorting Test in studies
of autism. Neuropsychology, 9, 491-500.

Ozonoff, S., & McEvoy, R. E. (1994). A longitudinal study of executive function and the-
ory of mind development in autism. Development and Psychopathology, 6, 415-431.

Ozonoff, S., Pennington, B. F.,, & Rogers, S. J. (1991). Executive function deficitsin high-
functioning autistic individuals: Relationship to theory of mind. Journal of Child Psy-
chology and Psychiatry, 32, 1081-1105.

Paolo, A. M., Axelrod, B. N., & Troster, A. . (1996). Test-retest stability of the Wiscon-
sin Card Sorting Test. Assessment, 3, 137-143.

Paolo, A. M., Axelrod, B. N., Troster, A. |, Blackwell, K. T., & Koller, W. C. (1996). Util-
ity of a Wisconsin Card Sorting Test short form in persons with Alzheimer's and
Parkinson’s disease. Journal of Clinical and Experimental Neuropsychology, 18,
892-897.

Paolo, A. M., Troster, A. |., Axelrod, B. N., & Koller, W. C. (1995). Construct validity of
the WCST in normal elderly and persons with Parkinson’s disease. Archives of Clini-
cal Neuropsychology, 10, 463—473.

Perrah, M., & Wichman, H. (1987). Cognitive rigidity in suicide attempters. Suicide and
Life Threatening Behavior, 17, 251-255.

Pinard, J. (1932). Tests of perseveration, their relation to character. British Journal of Psy-
chology, 23, 5-19.

Potash, M. S. (1978). Androgyny and its relation to behavioral rigidity and self-actual-
ization in women college students. Unpublished doctoral dissertation, Boston Univer-
Sity.

Primavera, L., Simon, W., & Hochman, S. (1974). Nonverbal rigidity and its relationship
to performance on three standard reversible figures. Journal of Psychology, 86, 61-63.

Prior, M., & Hoffmann, W. (1990). Brief reports: Neuropsychological testing of autistic
children through an exploration with frontal lobe tests. Journal of Autism and Devel-
opmental Disorders, 20, 581-590.

Raine, A., Sheard, C., Reynolds, G. P, & Lencz, T. (1992). Prefrontal structural and func-
tional deficits associated with individual differences in schizotypal personality. Schiz-
ophrenia Research, 7, 237-247.

Ramamurti, P. V., & Gnanakannan, |. (1972). Rigidity-flexibility characteristics of secure
and insecure individuals. Journal of Psychological Researches, 16, 54-55.

Rees, H. J,, & Israel, H. G. (1935). An investigation of the establishment and operation of
mental sets. Psychological Monographs, 46, 6(\Whole No. 210).

Riccio, C. A., Hall, J, Morgan, A., Hynd, G. W., Gonzalez, J. J, & Marshal, R. M.
(1994). Executive function and the Wisconsin Card Sorting Test: Relationship with be-
havioral ratings and cognitive ability. Developmental Neuropsychology, 10, 215-229.



Schultz & Searleman 197

Rickelman, B. L., & Houfek, J. F. (1995). Toward an interactional model of suicidal be-
haviors: Cognitive rigidity, attributional style, stress, hopelessness, and depression.
Archives of Psychiatric Nursing, 9, 158-168.

Rogers, R., & Ballering, L. (1976). Correlates of behavioral rigidity. Perceptual and
Motor Sills, 42, 1087-1088.

Rokeach, M. (1948). Generalized mental rigidity as a factor in ethnocentrism. Journal of
Abnormal and Social Psychology, 43, 259-278.

Rokeach, M. (1960). The open and closed mind. New York: Basic Books.

Rosman, A., Lubatkin, M., & O'Neill, H. (1994). Rigidity in decision behaviors: A with-
in-subject test of information acquisition using strategic and financial informational
cues. Academy of Management Journal, 37, 1017-1033.

Rossdlli, M., & Ardila, A. (1993). Developmenta norms for the Wisconsin Card Sorting
Test in 5- to 12-year-old children. Clinical Neuropsychologist, 7, 145-154.

Rumsey, J. M. (1985). Conceptua problem-solving in highly verbal, nonretarded autistic
men. Journal of Autism and Developmental Disorders, 15, 23-36.

Rumsey, J. M., & Hamburger, S. D. (1988). Neuropsychological findings in high-func-
tioning men with infantile autism, residual state. Journal of Clinical and Experimen-
tal Neuropsychology, 10, 201-221.

Sahoo, F. M., Rout, J., & Rout, A. (1985). Androgyny and psychological rigidity. Psy-
chological Studies, 30, 111-115.

Sandson, J., & Albert, M. (1984). Varieties of perseveration. Neuropsychologia, 22,
715-732.

Sarmany-Schuller, I. (1994). Coping processes, cognitive style, and perceptua rigidity.
Sudia Psychologica, 36, 153-165.

Schaie, K. W. (1955). A test of behavioral rigidity. Journal of Abnormal and Social Psy-
chology, 51, 604-610.

Schaie, K. W. (1994). The course of adult intellectual development. American Psycholo-
gist, 49, 304-313.

Schaie, K. W. (1996). Intellectual development in adulthood: The Seattle Longitudinal
Sudy. New York: Cambridge University Press.

Schaie, K. W., Dutta, R., & Willis, S. (1991). Relationship between rigidity-flexibility and
cognitive abilities in adulthood. Psychology and Aging, 6, 371-383.

Schaie, K. W., LaBouvie, G. V., & Beuch, B. (1973). Generational and cohort-specific dif-
ferencesin adult cognitive functioning: A fourteen-year study of independent samples.
Developmental Psychology, 9, 151-166.

Schaie, K. W., & LaBouvie-Vief, G. (1974). Generational versus ontogenetic components
of change in adult cognitive behavior: A fourteen-year cross-sectional study. Develop-
mental Psychology, 10, 305-320.

Schaie, K. W., & Parham, I. A. (1974). Socia responsibility in adulthood: Ontogenetic
and sociocultural change. Journal of Personality and Social Psychology, 30, 483-492.

Schaie, K. W., & Parham, 1. A. (1975). Manual for the Test of Behavioral Rigidity. Palo
Alto, CA: Consulting Psychologists Press.

Schaie, K. W., & Willis, S. (1991). Adult personality and psychomotor performance:
Cross-sectional and longitudinal analyses. Journal of Gerontology: Psychological Sci-
ences, 46, 275-284.

Schaller, M., Boyd, C., Yohannes, J., & O’Brien, M. (1995). The prejudiced personality
revisited: Personal need for structure and formation of erroneous group stereotypes.
Journal of Personality and Social Psychology, 68, 544-555.

Schneider, S. G., & Asarnow, R. F. (1987). A comparison of cognitive/neuropsychologi-
cal impairments of nonretarded autistic and schizophrenic children. Journal of Abnor-
mal Child Psychology, 15, 29-46.



198 Genetic, Social, and General Psychology Monographs

Schultz, P W., & Searleman, A. (1998). Personal need for structure, the Einstellung task,
and the effects of stress. Personality and Individual Differences, 24, 305-310.

Schwarzer, R. (1989). Meta 5.0. Institut fur psychologie, Freie Universitat Berlin, West
Germany.

Seidman, L. J., Biederman, J., Faraone, S. V., Weber, W., & Ouellette, C. (1997). Toward
defining a neuropsychology of attention deficit hyperactivity disorders: Performance
of children and adolescents from a large clinically referred sample. Journal of Con-
sulting and Clinical Psychology, 65, 150-160.

Shearin, E. N., Russ, M. J,, Hull, J., & Clarkin, J. (1994). Construct validity of the Three-
Factor Eating Questionnaire: Flexible and rigid control subscales. International Jour-
nal of Eating Disorders, 16, 187-198.

Spearman, C. (1927). The abilities of man, their nature and measurement. London:
MacMillan.

Spreen, O., & Strauss, E. (1991). A compendium of neuropsychological tests. New York:
Oxford University Press.

Starkstein, S. E., Bolduc, P. L., Preziosi, T. J., & Robinson, R. G. (1989). Cognitive im-
pairments in different stages of Parkinson’s disease. Journal of Neuropsychiatry, 1,
243-248.

Stewin, L. (1983). The concept of rigidity: An enigma. International Journal of Advanced
Counseling, 6, 227-232.

Storck, P. A., Looft, W. R., & Hooper, F. H. (1972). Interrelationships among Piagetian
tasks of traditional measures of cognitive abilities in mature and aged adults. Journal
of Gerontology, 27, 461-465.

Stroop, J. R. (1935). Studies of interference in serial verbal reactions. Journal of Experi-
mental Psychology, 18, 643-662.

Sullivan, E. V., Mathalon, D. H., Zipursky, R. B., Kersteen-Tucker, Z., Knight, R. T., &
Pfefferbaum, A. (1993). Factors of the Wisconsin Card Sorting Test as measures of
frontal lobe function in schizophrenia and chronic acoholism. Psychiatry Research,
46, 175-199.

Summerfelt, A. T., Alphs, L. D., Wagman, A. M. 1., Funderburk, F. R., Hierholzer, R. M.,
& Straus, M. E. (1991). Reduction of perseverative errors in patients with schizophre-
nia using monetary feedback. Journal of Abnormal Psychology, 100, 613-616.

Tarter, R. E., & Parsons, O. A. (1971). Conceptua shifting in chronic acoholics. Journal
of Abnormal Psychology, 77, 71-75.

Taylor, D. W., & McNemar, O. W. (1955). Problem solving and thinking. Annual Review
of Psychology, 6, 455-482.

Toates, F. (1997). Has pure ethology the right foundations for applied ethology? Applied
Animal Behaviour Science, 53, 1-13.

Trenerry, M. R., & Jack, C. R. (1994). Wisconsin Card Sorting Test performance before
and after temporal lobectomy. Journal of Epilepsy, 7, 313-317.

Trestman, R. L., Keefe, R. S. E., Mitropoulou, V., Harvey, P. D., deVegvar, M. L., Lees-
Roitman, S., Davidson, M. D., Aronson, A., Silverman, J., & Siever, L. J. (1995). Cog-
nitive function and biological correlates of cognitive performance in schizotypal per-
sonality disorder. Psychiatry Research, 59, 127-136.

Twisk, J. W. R., Snel, J., Kempter, H. C. G., & van Mechelen, W. (1998). Rel ation between
the longitudinal development of personality characteristics and biological and lifestyle
risk factors for coronary heart disease. Psychosomatic Medicine, 60, 372-377.

Van der Does, A. J. W., & Van den Bosch, R. J. (1992). What determines Wisconsin Card
Sorting performance in schizophrenia? Clinical Psychology Review, 12, 567-583.
VanAllen, G. H. (1994). Organizationa performance and rigidity can act asimpediments

to TQM. Journal of College Sudent Development, 35, 152-153.



Schultz & Searleman 199

Viek, P. (1997). Stability and change of extraversion, neuroticism, and rigidity over a 28-
year period. New results from the longitudinal study of K. Gattschaldt. Zeitschrift fuer
Entwicklungspsychol ogie und Paedagogische Psychologie, 29, 350-359.

Vingerhoets, A. J., Croon, M., Jeninga, A. J., & Menges, L. J. (1990). Personality and
health habits. Psychology and Health, 4, 333-342.

Vollema, M. G., Geurtsen, G. J., & van Voorgt, A. J. P. (1995). Durable improvements in
Wisconsin Card Sorting Test performance in schizophrenic patients. Schizophrenia Re-
search, 16, 209-215.

Vollhardt, L. (1990). Rigidity: A comparison by age and gender. Social Behavior and Per-
sonality, 18, 17-26.

Webster, D. M., & Kruglanski, A. W. (1994). Individual differences in need for cognitive
closure. Journal of Personality and Social Psychology, 67, 1049-1062.

Welsh, M. C., Pennington, B. F., & Groisser, D. B. (1991). A normative-developmental
study of executive function: A window on prefrontal function in children. Develop-
mental Neuropsychology, 72, 131-149.

Werner, H. (1946). The concept of rigidity: A critical evaluation. Psychological Review,
53, 43-52.

Williams, M. C,, Littell, R. R., Reinoso, C., & Greve, K. (1994). Effect of wavelength on
performance of attention-disordered and normal children on the Wisconsin Card Sort-
ing Test. Neuropsychology, 8, 187-193.

Williamson, P. C., Kutcher, S. P, Cooper, P. W., Snow, W. G., Szdlai, J. P, Kaye, H., et al.
(1989). Psychological, topographic EEG, and CT scan correlates of frontal lobe func-
tion in schizophrenia. Psychiatric Research, 29, 137-149.

Wolff, J. L. (1967). Concept shift and discrimination-reversal learning in humans. Psy-
chological Bulletin, 63, 369-408.

Wolpert, E. A. (1955). A new view of rigidity. Journal of Abnormal and Social Psycholo-
gy, 51, 589-590.

Young, D. A., & Freydinger, M. G. (1995). Scaffolded instruction and the remediation of
Wisconsin Card Sorting deficits in chronic schizophrenics. Schizophrenia Research,
16, 199-207.

Zigler, E., & Balla, D. (1982). Rigidity: A resilient concept. InE. Zigler & D. Balla(Eds.),
Mental retardation: The developmental-difference controversy (pp. 61-82). Hillsdale,
NJ: Erlbaum.

APPENDIX
Studies Included in the Meta-Analysis
Age Sudies

Anderson, S. W., Damasio, H., Jones, R. D., & Tranel, D. (1991). Wisconsin Card Sort-
ing Test performances as a measure of frontal lobe damage. Journal of Clinical and
Experimental Neuropsychology, 13, 909-922.

Arbuckle, T. Y., & Gold, D. P. (1993). Aging, inhibition, and verbosity. Journal of Geron-
tology, 48, 225-232.

Axelrod, B. N., Jiron, C. C., & Henry, R. R. (1992). Performance of adults ages 20 to 90
on the abbreviated Wisconsin Card Sorting Test. Clinical Neuropsychologist, 7,
205-2009.

Beatty, W. (1993). Age differences on the California Card Sorting Test: Implications for
the assessment of problem solving by the elderly. Bulletin of the Psychonomic Society,
31, 511-514.

Boone, K., Ghaffarian, S., Lesser, |., Hill-Gutierrez, E., & Berman, N. (1993). Wisconsin
card sorting test performance in healthy, older adults: Relationship to age, sex, educa-



200 Genetic, Social, and General Psychology Monographs

tion, and 1Q. Journal of Clinical Psychology, 49, 54-60.

Boone, K. B., Miller, B. L., Lesser, I. M., Hill, E., & D'Elia, L. (1990). Performance on
frontal lobe tests in healthy older individuals. Developmental Neuropsychology, 6,
215-223.

Chelune, G. J.,, & Thompson, L. L. (1987). Evaluations of the general sensitivity of the
Wisconsin Card Sorting Test among younger and older children. Developmental Neu-
ropsychology, 3, 81-89.

Collins, B., & Tellier, A. (1994). Differences in conceptua flexibility with age as mea
sured by a modified version of the visual verbal test. Canadian Journal on Aging, 13,
368-377.

Comalli, P, Wapner, S., & Werner, H. (1962). Interference effects of Stroop Color-Word
Test in childhood, adulthood, and aging. Journal of Genetic Psychology, 100, 47-53.

Crak, F. 1. M., Morris, L. W., Morris, R. G., & Loewen, E. R. (1990). Relations between
source amnesia and frontal lobe functioning in older adults. Psychology and Aging, 5,
148-151.

Cuesta, M. J,, Perdta, V., Caro, F., & de Leon, J. (1995). Schizophrenic syndrome and
Wisconsin Card Sorting test dimensions. Psychiatry Research, 58, 45-51.

Daigneault, S, Braun, C. M. J,, & Whitaker, H. A. (1992). Early effects of normal aging
on perseverative and non-perseverative prefrontal measures. Devel opmental Neuropsy-
chology, 8, 99-114.

Davis, H. P, Cohen, A., Gandy, M., Colombo, P, Vandusseldorp, G., Simolke, N., & Ro-
mano, J. (1990). Lexical priming deficits as a function of age. Behavioral Neuro-
science, 104, 288-297.

Dywan, J., Segalowitz, S. J., & Unsal, A. (1992). Speed of information processing, health,
and cognitive performance in older adults. Developmental Neuropsychology, 8,
474-490.

Grawe, R. W., & Levander, S. (1995). Smooth pursuit eye movements and neuropsycho-
logical impairments in schizophrenia. Acta Psychiatrica Scandinavica, 92, 108-114.

Haaland, Y. K., Vranes, L. F, Goodwin, J. S., & Garry, P. J. (1987). Wisconsin Card Sort
Test performance in a healthy elderly population. Journal of Gerontology, 42,
345-346.

Heglin, H. (1955). Problem solving set in different age groups. Unpublished doctoral dis-
sertation, University of Florida

Kramer, A., Humphreys, D., Larish, J.,, Logan, G., & Strayer, D. (1994). Aging and inhi-
bition: Beyond a unitary view of inhibitory processing in attention. Psychology and
Aging, 9, 491-512.

Levin, H. S, Culhane, K. A., Hartmann, J., Evankovich, K., Mattson, A. J., Harward, H.,
et al. (1991). Developmental changesin performance on tests of purported frontal lobe
functioning. Developmental Neuropsychology, 7, 377—-395.

Loranger, A., & Misiak, H. (1960). The performance of aged females on five nonlanguage
tests of intellectual factors. Journal of Clinical Psychology, 16, 189-191.

Luchins, A. S., & Luchins, E. H. (1959). Rigidity of behavior: A variational approach to
the effect of Einstellung. Eugene, OR: University of Oregon Books.

Panek, P, Stoner, S., & Beystehner, K. (1983). Behaviora rigidity in young and old
adults. The Journal of Psychology, 114, 199-206.

Paniak, C., Miller, H. B., Murphy, D., Patterson, L., & Keizer, J. (1996). Canadian devel-
opmental norms for 9 to 14 year-olds on the Wisconsin Card Sorting Test. Canadian
Journal of Rehabilitation, 9, 233-237.

Parkin, A. J., & Lawrence, A. (1994). A dissociation in the relation between memory tasks
and frontal lobe tests in the normal elderly. Neuropsychologia, 32, 1523-1532.

Parkin, A. J., & Walter, B. M. (1991). Aging, short-term memory, and frontal dysfunction.



Schultz & Searleman 201

Psychobiology, 19, 175-179.

Parkin, A. J., & Walter, B. W. (1992). Recollective experience, normal aging, and frontal
dysfunction. Psychology and Aging, 7, 290-298.

Potash, M. S. (1978). Androgyny and its relation to behavioral rigidity and self-actualiza-
tion in women college students. Unpublished doctoral dissertation, Boston University.

Ransopher, S. B., & Thompson, D. (1991). Einstellung rigidity, set induction, and prob-
lem solving in the elderly. Educational Gerontology, 17, 219-227.

Riccio, C. A., Hall, J, Morgan, A., Hynd, G. W., Gonzalez, J. J, & Marshal, R. M.
(1994). Executive function and the Wisconsin Card Sorting Test: Relationship with be-
havioral ratings and cognitive ability. Developmental Neuropsychology, 10, 215-229.

Ross, V. M. (1952). A comparison of the effect of Einstellung in different age groups. Un-
published doctoral dissertation, McGill University.

Rossdlli, M., & Ardila, A. (1993). Developmental norms for the Wisconsin Card Sorting
Test in 5- to 12-year-old children. Clinical Neuropsychologist, 7, 145-154.

Spreen, O., & Straus, E. (1991). A compendium of neuropsychological tests: Administra-
tion, norms, and commentary. New York: Oxford University Press.

Storck, P. A., Looft, W. R., & Hooper, F. H. (1972). Interrelationships among Piagetian
tasks of traditional measures of cognitive abilities in mature and aged adults. Journal
of Gerontology, 27, 461-465.

Welsh, M. C., Pennington, B. F., & Groisser, D. B. (1991). A normative-developmental
study of executive function: A window on prefrontal function in children. Develop-
mental Neuropsychology, 7, 131-149.

Young, D. A., & Freyslinger, M. G. (1995). Scaffolded instruction and the remediation of
Wisconsin Card Sorting deficits in chronic schizophrenics. Schizophrenia Research,
16, 199-207.

Authoritarianism Sudies

Applezweig, D. G. (1954). Some determinants of behavioral rigidity. Journal of Abnor-
mal and Social Psychology, 49, 244-248.

Bringmann, W. G. (1967). Re-examination of ethnocentrism and problem solving rigidi-
ty. Psychological Reports, 20, 1069-1070.

Brown, R. (1953). A determinant of the relationship between rigidity and authoritarian-
ism. Journal of Abnormal and Social Psychology, 48, 469-476.

Coulter, T. T. (1953). An experimental and statistical study of the relationship of prejudice
and certain variables. Unpublished doctoral dissertation, University of London.

Devi, P.N., & Mythili, S. (1986). Influence of authoritarianism, rigidity and their interac-
tion on verbal paired associate learning. Journal of Indian Psychology, 5, 63-75.

Devi, P.N., & Mythili, S. (1988). Authoritarianism and rigidity: Effect on recall of verbal
paired-associates. Journal of the Indian Academy of Applied Psychology, 14, 37-48.

Eriksen, C. W., & Einstein, D. (1953). Personality rigidity and the Rorschach. Journal of
Personality, 21, 386-391.

French, E. G. (1955). Interrelations among some measures of rigidity under stress and
nonstress conditions. Journal of Abnormal and Social Psychology, 51, 114-118.

Jackson, D. N., Messick, S. J., & Solley, C. M. (1957). How “rigid” isthe “authoritarian”?
Journal of Abnormal and Social Psychology, 54, 137-140.

Kidd, A. H., & Kidd, R. M. (1972). Relation of F-test scores to rigidity. Perceptual and
Motor lls, 34, 239-243.

Levitt, E. E., & Zelen, S. L. (1953). The validity of the Einstellung test as a measure of
rigidity. Journal of Abnormal and Social Psychology, 48, 573-580.

Mythili, S., & Devi, P. N. (1982). The relationship of behavioral rigidity to obsessive-
compulsiveness and authoritarianism. Journal of Indian Psychology, 4, 38—44.



202 Genetic, Social, and General Psychology Monographs

Rogers, R., & Wright, E. W. (1975). Behavioral rigidity and its relationship to authoritar-
ianism and obsessive-compulsiveness. Perceptual and Motor kills, 40, 802.

Rokeach, M. (1948). Generalized mental rigidity as a factor in ethnocentrism. Journal of
Abnormal and Social Psychology, 43, 259-278.

Schultz, P W., Stone, W. F,, & Christie, R. (1997). Authoritarianism and mental rigidity:
The Einstellung problem revisited. Personality and Social Psychology Bulletin, 23,
3-9.

Gender Sudies

Baskin, J. T. (1971). The Einstellung effect in relation to mathematics background. Un-
published doctoral dissertation, University of Maryland.

Boone, K., Ghaffarian, S., Lesser, ., Hill-Gutierrez, E., & Berman, N. (1993). Wisconsin
Card Sorting Test performance in healthy, older adults: Relationship to age, sex, edu-
cation, and 1Q. Journal of Clinical Psychology, 49, 54-60.

Cuesta, M. J., Perdta, V., Caro, F,, & de Leon, J. (1995). Schizophrenic syndrome and
Wisconsin Card Sorting Test dimensions. Psychiatry Research, 58, 45-51.

Guetzkow, H. (1951). An analysis of the operation of set in problem-solving behavior.
Journal of General Psychology, 45, 219-244.

Heglin, H. (1955). Problem solving set in different age groups. Unpublished doctoral dis-
sertation, University of Florida

Jorgenson, C., Davis, J., Opella, J.,, & Angerstein, G. (1981). Hemispheric asymmetry in
the processing of Stroop stimuli: An examination of age and gender differences. Inter-
national Journal of Neuroscience, 13, 113-116.

Luchins, A., & Luchins, E. (1982). Einstellung effects in learning by repetition: Sex dif-
ferences. Psychological Monographs, 106, 319-342.

Martin, N., & Franzen, M. (1989). The effect of anxiety on neuropsychological function.
International Journal of Clinical Neuropsychology, 11, 1-8.

McKelvie, S. (1990). Einstellung: Luchins' effect lives on. Journal of Social Behavior and
Personality, 5, 105-121.

Panek, P, Partlo, C., & Romine, N. (1993). Behaviora rigidity between traditional and
nontraditional college students. Psychological Reports, 72, 995-1000.

Potash, M. S. (1978). Androgyny and its relation to behavioral rigidity and self-actual-
ization in women college students. Unpublished doctoral dissertation, Boston Univer-
sity.

Rossdlli, M., & Ardila, A. (1993). Developmenta norms for the Wisconsin Card Sorting
Test in 5- to 12-year-old children. Clinical Neuropsychologist, 7, 145-154.

Welsh, M. C., Pennington, B. F., & Groisser, D. B. (1991). A normative-developmental
study of executive function: A window on prefrontal function in children. Develop-
mental Neuropsychology, 7, 131-149.

Intelligence

Baskin, J. T. (1971). The Einstellung effect in relation to mathematics background. Un-
published doctoral dissertation, University of Maryland.

Butler, R. W., Anderson, L., Furst, C. J., Namerow, N. S., & Satz, P. (1989). Behaviora
assessment in neuropsychological rehabilitation: A method for measuring vocational-
related skills. Clinical Neuropsychologist, 3, 235-243.

Chelune, G. J,, & Baer, R. A. (1986). Developmental norms for the Wisconsin Card Sort-
ing Test. Journal of Clinical and Experimental Neuropsychology, 8, 219-228.

Corder, B., & Corder, R. (1974). A study of the relationship of 1Q and cognitive and per-
sonality rigidity to performance on concept learning tasks. Educational and Psycho-
logical Measurement, 34, 83-90.



Schultz & Searleman 203

Dinius, S. H., & Mcintyre, S. C. (1976). Relationship of rigidity to academic achievement
and occupational choice of accounting students. Psychological Reports, 38, 711-721.

Dywan, J., Segalowitz, S. J., & Unsal, A. (1992). Speed of information processing, health,
and cognitive performance in older adults. Developmental Neuropsychology, 8,
474-490.

Fischer, M., Barkley, R. A., Edelbrock, C. S., & Smallish, L. (1990). The adolescent out-
come of hyperactive children diagnosed by research criteria: 11. Academic, attention-
al, and neuropsychological status. Journal of Consulting and Clinical Psychology, 58,
580-588.

French, E. G. (1955). Interrelations among some measures of rigidity under stress and
nonstress conditions. Journal of Abnormal and Social Psychology, 51, 114-118.

Goldman, R. S., Axdrod, B. N., Tandon, R., & Berent, S. (1991). Analysis of executive
functioning in schizophrenia using the Wisconsin Card Sorting Test. Journal of Ner-
vous and Mental Disease, 179, 507-508.

Heinrichs, R. W. (1990). Variables associated with Wisconsin Card Sorting Test perfor-
mance in neuropsychiatric patients referred for assessment. Neuropsychiatrist, Neu-
ropsychology, and Behavioral Neurology, 3, 107-112.

Horwitz, L. (1956). An investigation of the nature of rigidity. Unpublished doctoral dis-
sertation, New York University, Washington Square, New York.

Luchins, A. S. (1952). The Einstellung test of rigidity: Its relation to concreteness of
thinking. Journal of Consulting Psychology, 15, 303-310.

Luchins, A. S. (1960). On some aspects of the creativity problem in thinking. Annals of
the New York Academy of Sciences, 91, 128-140.

Mythili, S., & Devi, P. N. (1982). The relationship of behavioral rigidity to obsessive-
compulsiveness and authoritarianism. Journal of Indian Psychology, 4, 38-44.

Panek, P, Stoner, S., & Beystehner, K. (1983). Behaviora rigidity in young and old
adults. The Journal of Psychology, 114, 199-206.

Paniak, C., Miller, H. B., Murphy, D., Patterson, L., & Keizer, J. (1996). Canadian devel-
opmental norms for 9 to 14 year-olds on the Wisconsin Card Sorting Test. Canadian
Journal of Rehabilitation, 9, 233-237.

Pendleton, M. G., & Heaton, R. K. (1982). A comparison of the Wisconsin Card Sorting
Test and the category test. Journal of Clinical Psychology, 38, 392-396.

Riccio, C. A., Hal, J, Morgan, A., Hynd, G. W., Gonzalez, J. J., & Marshall, R. M.
(1994). Executive function and the Wisconsin Card Sorting Test: Relationship with be-
havioral ratings and cognitive ability. Developmental Neuropsychology, 10, 215-229.

Rogers, R., & Ballering, L. (1976). Correlates of behavioral rigidity. Perceptual and
Motor Skills, 42, 1087-1088.

Storck, P. A., Looft, W. R., & Hooper, F. H. (1972). Interrelationships among Piagetian
tasks of traditional measures of cognitive abilities in mature and aged adults. Journal
of Gerontology, 27, 461-465.

Sweeney, J. A, Keilp, J. G., Haas, G. L., Hill, J,, & Weiden, P. J. (1991). Relationships
between medication treatments and neuropsychological test performance in schizo-
phrenia. Psychiatry Research, 37, 297-308.

Welsh, M. C., Pennington, B. F., & Groisser, D. B. (1991). A normative-developmental
study of executive function: A window on prefrontal function in children. Develop-
mental Neuropsychology, 72, 131-149.

Obsessive-Compulsive Disorder Sudies

Abbruzzese, M., Ferri, S, Bellodi, L., & Scarone, S. (1993). Frontal lobe dysfunction in
mental illness. Psycoloquy, 4.
Abbruzzese, M., Ferri, S., & Scarone, S. (1995). Wisconsin Card Sorting Test perfor-



204 Genetic, Social, and General Psychology Monographs

mance in obsessive-compulsive disorder: No evidence for involvement of dorsolateral
prefrontal cortex. Psychiatry Research, 58, 37—43.

Boone, K. B., Anath, J., Philpott, L., Kaur, A., & Djenderdjian, A. (1991). Neuropsycho-
logical characteristics of nondepressed adults with obsessive-compulsive disorder.
Neuropsychiatry, Neuropsychology, and Behavioral Neurology, 4, 96-109.

Goodwin, A. H., & Sher, K. J. (1992). Deficits in set-shifting ability in nonclinical com-
pulsive checkers. Journal of Psychopathology and Behavioral Assessment, 14, 81-92.

Gross-Isseroff, R., Sasson, Y., Voet, H., Hendler, T., Luca-Haimovici, K., Kandel-Suss-
man, H., & Zohar, J. (1996). Alternation learning in obsessive-compulsive disorder. Bi-
ological Psychiatry, 39, 733-738.

Harvey, N. S. (1986). Impaired cognitive set-shifting in obsessive compulsive neurosis.
IRC Medical Sciences, 14, 936-937.

Head, D., Bolton, D., & Hymas, N. (1989). Deficit in cognitive shifting ability in patients
with obsessive-compulsive disorder. Biological Psychiatry, 25, 929-937.

Mythili, S., & Devi, P. N. (1982). The relationship of behavioral rigidity to obsessive-
compulsiveness and authoritarianism. Journal of Indian Psychology, 4, 38—44.

Rogers, R., & Wright, E. W. (1975). Behavioral rigidity and its relationship to authoritar-
ianism and obsessive-compulsiveness. Perceptual and Motor kills, 40, 802.

Zohar, A. H., LaBuda, M., & Moschel-Ravid, O. (1995). Obsessive-compulsive behaviors
and cognitive functioning: A study of compulsivity, frame shifting, and type A activi-
ty patternsin anormal population. Neuropsychiatry, Neuropsychology, and Behavioral
Neurology, 8, 163-167.

Schizophrenia Studies

Abbruzzese, M., Ferri, S, Bdllodi, L., & Scarone, S. (1993). Frontal lobe dysfunction in
mental illness. Psycoloquy, 4.

Axelrod, B. N., Goldman, R. S., Tompkins, L. M., & Jiron, C. C. (1994). Poor differen-
tial performance on the Wisconsin Card Sorting Test in schizophrenia, mood disorder,
and traumatic brain injury. Neuropsychiatry, Neuropsychology, and Behavioral Neu-
rology, 7, 20-24.

Battaglia, M., Abbruzzese, M., Ferri, S., Scarone, S., Bellodi, L., & Smeradi, E. (1994).
An assessment of the Wisconsin Card Sorting Test as an indicator of liability to schiz-
ophrenia. Schizophrenia Research, 14, 39-45.

Beatty, W. W., Jocic, Z., Monson, N., & Katzung, V. (1994). Problem solving by schizo-
phrenic and schizoaffective patients on the Wisconsin and California Card Sorting
Tests. Neuropsychology, 8, 49-54.

Beatty, W. W., Jocic, Z., Monson, N., & Staton, R. D. (1993). Memory and frontal lobe
dysfunction in schizophrenia and schizoaffective disorder. The Journal of Nervous and
Mental Disease, 181, 448-453.

Bellack, A. S., Blanchard, J. J.,, Murphy, P, & Podell, K. (1996). Generalization effects of
training on the Wisconsin Card Sorting Test for schizophrenic patients. Schizophrenia
Research, 19, 189-194.

Bellack, A. S., Mueser, K. T., Morrison, R. L., Tierney, A., & Podell, K. (1990). Remedi-
ation of cognitive deficits in schizophrenia. American Journal of Psychiatry, 147,
1650-1655.

Bellini, L., Abbruzzese, M., Gambini, O., Rossi, A., Stratta, P, & Scarone, S. (1991).
Frontal and callosal neuropsychological performances in schizophrenia: Further evi-
dence of possible attention and mnesic dysfunctions. Schizophrenia Research, 5,
115-121.

Bornstein, R. A., Nasralah, H. A., Olson, S. C., Coffman, J. A., Torello, M., &
Schwarzkopf, S. B. (1990). Neuropsychologica deficit in schizophrenic subtypes:



Schultz & Searleman 205

Paranoid, nonparanoid, and schizoaffective subgroups. Psychiatry Research, 31,
15-24.

Braff, D., Heaton, R., Kuck, J., Cullum, M., Moranville, J., Grant, |., & Zisook, S. (1991).
The generalized pattern of neuropsychological deficits in outpatients with chronic
schizophrenia with heterogenous Wisconsin Card Sorting Test results. Archives of
General Psychiatry, 48, 891-898.

Butler, R. W., Jenkins, M. A., Geyer, M. A., & Braff, D. L. (1991). Wisconsin Card Sort-
ing deficits and diminished sensorimotor gating in a discrete subgroup of schizo-
phrenic patients. Advances in Neuropsychiatry and Psychopharmacology, 1, 163-168.

Butler, R. W., Jenkins, M. A., Sprock, J., & Braff, D. L. (1992). Wisconsin Card Sorting
Test deficitsin chronic paranoid schizophrenia: Evidence for arelatively discrete sub-
group? Schizophrenia Research, 7, 169-176.

Condray, R., & Steinhauer, S. R. (1992). Schizotypal personality disorder in individuals
with and without schizophrenic relatives. Similarities and contrasts in neurocognitive
and clinical functioning. Schizophrenia Research, 7, 33-41.

Fey, E. T. (1950). The performance of young schizophrenics and young normals on the
Wisconsin Card Sorting Test. Journal of Consulting Psychology 15, 311-319.

Franke, P, Maier, W., Hain, C., & Klingler, T. (1992). Wisconsin Card Sorting Test: An
indicator of vulnerability to schizophrenia? Schizophrenia Research, 6, 243-249.

Franke, P, Maier, W., Hardt, J., Frieboes, R., Lichtermann, D., & Hain, C. (1993). As-
sessment of frontal lobe functioning in schizophrenic and unipolar major depression.
Psychopathology, 26, 76-84.

Gambini, O., Macciardi, F., Abbruzzese, M., & Scarone, S. (1992). Influence of education
on WCST performance in schizophrenic patients. International Journal of Neuro-
science, 67, 105-109.

Goldberg, T. E., Berman, K. F., Mohr, E., & Weinberger, D. R. (1990). Regional cerebral
blood flow and cognitive function in Huntington’s Disease and schizophrenia: A com-
parison of patients matched for performance on a prefrontal-type task. Archives of
Neurology, 47, 418-422.

Goldberg, T. E., Bigelow, L. B., Weinberger, D. R., Daniel, D. G., & Kleinman, J. E.
(1991). Cognitive and behavioral effects of the coadministration of dextroampheta-
mine and haloperidol in schizophrenia. American Journal of Psychiatry, 148, 78-84.

Goldberg, T. E., Weinberger, D. R., Berman, K. F,, Pliskin, N. H., & Podd, M. H. (1987).
Further evidence for dementia of the prefrontal type in schizophrenia? A controlled
study of teaching the Wisconsin Card Sorting Test. Archives of General Psychiatry, 44,
1008-1014.

Goldman, R. S, Axelrod, B. N., Heaton, R. K., Chelune, G. J,, Curtis, G., Kay, G. G., &
Thomson, L. L. (1996). Latent structure of the WCST with the standardization of sam-
ples. Assessment, 3, 73-78.

Goldman, R. S., Axdrod, B. N., Tandon, R., & Berent, S. (1991). Analysis of executive
functioning in schizophrenia using the Wisconsin Card Sorting Test. Journal of Ner-
vous and Mental Disease, 179, 507-508.

Goldman, R. S., Axelrod, B. N., & Tompkins, L. M. (1992). Effects of instructional cues
on schizophrenic patients’ performance on the Wisconsin Card Sorting Test. American
Journal of Psychiatry, 149, 1718-1722.

Grawe, R. W., & Levander, S. (1995). Smooth pursuit eye movements and neuropsycho-
logical impairments in schizophrenia. Acta Psychiatrica Scandinavica, 92, 108-114.

Green, M. F,, Satz, P, Ganzell, S,, & Vaclav, J. F. (1992). Wisconsin Card Sorting Test per-
formance in schizophrenia: Remediation of a stubborn deficit. American Journal of
Psychiatry, 149, 62—67.

Horwitz, L. (1956). An investigation of the nature of rigidity. Unpublished doctoral dis-



206 Genetic, Social, and General Psychology Monographs

sertation, New York University, Washington Square, New York.

Litman, R. E., Hommer, D. W., Clem, T., Ornsteen, M. L., Ollo, C., & Pickar, D. (1991).
Correlation of Wisconsin Card Sorting Test performance with eye tracking in schizo-
phrenia. American Journal of Psychiatry, 148, 1580-1582.

Lysaker, P, & Bell, M. (1994). Insight and cognitive impairment in schizophrenia perfor-
mance on repeated administrations of the Wisconsin Card Sorting Test. The Journal of
Nervous and Mental Disease, 182, 656—660.

Lysaker, P, Bell, M. D., & Beam-Goulet, J. (1995). Wisconsin Card Sorting Test and work
performance in schizophrenia. Psychiatry Research, 56, 45-51.

Lysaker, P. H., Bell, M. D., & Bioty, S. M. (1995). Cognitive deficits in schizophrenia:
Prediction of symptom change for participants in work rehabilitation. Journal of Ner-
vous and Mental Disease, 183, 332-336.

Lysaker, P. H., Bell, M. D., Bioty, S. M., & Zito, W. S. (1995). Performance on the Wis-
consin Card Sorting Test as a predictor of rehospitalization in schizophrenia. Journal
of Nervous and Mental Disease, 184, 319-321.

Lysaker, P. H., Bell, M. D., Bioty, S. M., & Zito, W. S. (1997). Cognitive impairment and
substance abuse history as predictors of the temporal stability of negative symptomsin
schizophrenia. Journal of Nervous and Mental Disease, 185, 21-26.

Malmo, H. P. (1974). On frontal lobe functions: Psychiatric patients controls. Cortex, 10,
231-237.

Mattes, R., Cohen, R., Berg, P, Canavan, A. G. M., & Hopmann, G. (1991). Slow corti-
cal potentials (SCPS) in schizophrenic patients during performance of the Wisconsin
card sorting test (WCST). Neuropsychologia, 29, 195-205.

Morice, R. (1990). Cognitive inflexibility and pre-frontal dysfunction in schizophrenia
and mania. British Journal of Psychiatry, 157, 50-54.

Paulman, R. G., Devous, M. D., Gregory, R. R., Herman, J. H., Jennings, L., Bonte, F. J.,
Nasrallah, H. A., & Raese, J. D. (1990). Hypofrontality and cognitive impairment in
schizophrenia: Dynamic single-photon tomography and neuropsychological assess-
ment of schizophrenic brain function. Biological Psychiatry, 27, 377-399.

Pishkin, V., & Williams, W. V. (1977). Cognitive rigidity in information processing of
chronic and undifferentiated schizophrenics. Journal of Clinical Psychology, 33,
625-634.

Pishkin, V., & Williams, W. V. (1983). Cognitive deficits in schizophrenia: Subvoca me-
diation, rigidity, and complexity parameters. Journal of Nervous and Mental Disease,
171, 24-29.

Rosse, R. B., Schwartz, B. L., Mastropaolo, J., Goldberg, R. L., & Deutsch, S. I. (1991).
Subtype diagnosis in schizophrenia and its relation to neuropsychological and com-
puterized tomography measures. Biological Psychiatry, 30, 63—72.

Scarone, S., Abbruzzese, M., & Gambini, O. (1993). The Wisconsin Card Sorting Test dis-
criminates schizophrenic patients and their siblings. Schizophrenia Research, 10,
103-107.

Schneider, S. G., & Asarnow, R. F. (1987). A comparison of cognitive/neuropsychologi-
cal impairments of nonretarded autistic and schizophrenic children. Journal of Abnor-
mal Child Psychology, 15, 29-46.

Schwartz, B. L., Deutsch, L. H., Cohen, C., Warden, D., & Deutsch, S. I. (1991). Memo-
ry for temporal order in schizophrenia. Biological Psychiatry, 29, 329-339.

Seidman, L. J, Pepple, J. R, Faraone, S. V., Kremen, W. S., Cassens, G., McCarley, R.
W., & Tsuang, M. T. (1991). Wisconsin Card Sorting Test performance over time in
schizophrenia: Preliminary evidence from clinical follow-up and neuroleptic reduction
studies. Schizophrenia Research, 5, 233-242.

Seidman, L. J, Tabot, N. L., Kalinowski, A. G., McCarley, R. W., Faraone, S. V., Kre-



Schultz & Searleman 207

men, W. S, Pepple, J. R., & Tsuang, M. T. (1992). Neuropsychological probes of
frontal-limbic system dysfunction in schizophrenia: Olfactory identification and Wis-
consin Card Sorting Performance. Schizophrenia Research, 6, 55-65.

Stratta, P, Rossi, A., Mancini, F., Cupillari, M., Mattei, P, & Casacchia, M. (1993). Wis-
consin Card Sorting performance and educational level in schizophrenia and control
samples. Neuropsychiatry, Neuropsychology, and Behavioral Neurology, 6, 149-153.

Stratta, P, Rossi, A., Mancini, F, Cupillari, M., Mattei, P, Casacchia, M., et a. (1994).
Information processing strategy to remediate Wisconsin Card Sorting Test perfor-
mance in schizophrenia: A pilot study. American Journal of Psychiatry, 151, 915-917.

Sullivan, E. V., Mathalon, D. H., Zipursky, R. B., Kersteen-Tucker, Z., Knight, R. T., &
Pfefferbaum, A. (1993). Factors of the Wisconsin Card Sorting Test as measures of
frontal lobe function in schizophrenia and chronic acoholism. Psychiatry Research,
46, 175-199.

Sweeney, J. A., Keilp, J. G, Haas, G. L., Hill, J., & Weiden, P. J. (1991). Relationships
between medication treatments and neuropsychological test performance in schizo-
phrenia. Psychiatry Research, 37, 297-308.

Trestman, R. L., Keffe, R. S. E., Mitropoulou, V., Harvey, P. D., deVegvar, M. L., Lees-
Roitman, S., Davidson, M., Aronson, A., Silverman, J., & Siever, L. J. (1995). Cogni-
tive function and biological correlates of cognitive performance in schizotypal person-
ality disorder. Psychiatry Research, 59, 127-136.

Weinberger, D. R., Berman, K. F,, & Illowsky, B. P. (1988). Physiological dysfunction of
dorsolateral prefrontal cortex in schizophrenia: I11. A new cohort and evidence for a
monoamineric mechanism. Archives of General Psychiatry, 45, 609—-615.

Weinberger, D. R., Berman, K. F, & Zec, R. (1986). Physiological dysfunction of dor-
salateral prefrontal cortex in schizophrenia. Archives of General Psychiatry, 43,
114-124.

Williamson, P. C., Kutcher, S. P, Cooper, P. W., Snow, W. G., Szalai, J. P, Kaye, H., Mor-
rison, S. L., Willinsky, R. A., & Mamelak, M. (1989). Psychological, topographic
EEG, and CT scan correlates of frontal lobe function in schizophrenia. Psychiatry Re-
search, 29, 137-149.

Yurgelun-Todd, D. A., & Kinney, D. K. (1993). Patterns of neuropsychological deficits
that discriminate schizophrenic individuals from siblings and control subjects. Journal
of Psychiatry and Clinical Neurosciences, 5, 294-300.

Received August 6, 2001






Copyright © 2002 EBSCO Publishing



	Age and Rigidity

