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An abnormal facilitation of the spreading activation within semantic networks is thought to under-
lie schizophrenics’ remote associations and referential ideas. In normal subjects, elevated magical
ideation (MI) has also been associated with a style of thinking similar to that of schizotypal sub-
jects. We thus wondered whether normal subjects with a higher MI score would judge “loose asso-
ciations” as being more closely related than do subjects with a lower MI score. In two experiments,
we investigated whether judgments of the semantic distance between stimulus words varied as a
function of MI. In the first experiment, random word pairs of two word classes, animals and fruits,
were presented. Subjects had to judge the semantic distance between word pairs. In the second
experiment, sets of three words were presented, consisting of a pair of indirectly related, or unre-
lated nouns plus a third noun. Subjects had to judge the semantic distance of the third noun to the
word pair. The results of both experiments showed that higher MI subjects considered unrelated
words as more closely associated than did lower MI subjects. We conjecture that for normal sub-
jects high on MI “loose associations” may not be loose after all. We also note that the tendency to
link uncommon, nonobvious, percepts may not only be the basis of paranormal and paranoid ideas
of reference, but also a prerequisite of creative thinking.
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INTRODUCTION

Since Bleuler (1911) introduced the “loosening of associations” as a crucial
manifestation and as a main feature of schizophrenia, many researchers used
this concept to investigate speech characteristics in psychotic patients (e.g.,
Levine et al., 1996; Reilly et al., 1975; Sommer et al., 1960). Recently, this
loosening of associations in patients with schizophrenia and thought disorders
has been interpreted as resulting from a disinhibition of the spreading activa-
tion in semantic networks (e.g., Spitzer, 1997; Spitzer et al.,1993), thus lead-
ing to the preferred selection of remote rather than close associations (Kwapil
et al., 1990; Manschreck et al., 1988; Spitzer, 1997; Spitzer et al., 1993;
Weisbrod et al., 1998). The question thus arises, whether milder forms of
“psychotic” thinking processes would show a similarly enhanced activation in
semantic networks.

One promising approach to the study of psychotic thinking involves
investigating “schizotypy” in healthy subjects. Schizotypal personalities
demonstrate “schizophrenialike” features, including hallucinationlike ex-
periences and delusionlike or “paranormal” beliefs (Chapman et al., 1994;
Eckblad and Chapman, 1983; Kwapil et al., 1999; Lenzenwenger, 1994;
Thalbourne, 1994). Research on associative verbal processing has revealed
considerable commonalities in the performances of schizophrenics and
healthy individuals with even mild forms of schizotypal thinking (Brugger
et al., 1995; Duchêne, Graves, & Brugger, 1998; Merten, 1993; Miller &
Chapman, 1983).

Duchêne et al. (1998) have shown, in a word-generation experiment,
that subjects who score high on “magical ideation” (MI), one feature of a
mild schizotypal thinking style (Eckblad & Chapman, 1983), produced a
greater number of “unusual” words than do those who score low on MI.
Pizzagalli, Lehmann, and Brugger (2001) investigated the associative basis
of a specific form of MI, i.e., belief in paranormal phenomena, such as
telepathy, clairvoyance, and precognition. These authors demonstrated that
believers in paranormal phenomena evidenced less inhibited spreading
activation than did disbelievers (as inferred from subjects’ performance on
a semantic priming task with directly and indirectly associated prime–target
word pairs).

In the present study, we further examined associative processing as
a function of MI. In two experiments, we assessed healthy subjects
appreciation of associative couplings (rather than their spontaneous
production). It was predicted that subjects high on MI would judge two
stimulus words as closer related in meaning than would subjects low
on MI.
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EXPERIMENT 1

Method

Thirty native English-speaking undergraduate psychology students (19
women) at the University of Victoria, without a history of neurological or psy-
chiatric diseases, participated voluntarily after informed consent was obtained.
Womens’ age (mean5 24 years,SD 5 5.2) did not differ significantly from
mens’ age (mean5 22.36 years,SD5 1.57) (t28 5 1.01,p 5 .32).

Stimulus Material

Animal–fruit (101) pairs were used, obtained from separate students
responses on a multiple-choice category fluency task (P. Brugger and R. E.
Graves, unpublished data). These previous subjects (see Brugger and Graves,
1997 for detailed subject characteristics) had been asked to spontaneously
name, in any order, as many animals and fruits as they could think of within
2 min. The 101 pairs used in the present study are the observed switches
from the animals to the fruit category (and vice versa), e.g., elephant–banana,
apple–bear.

Procedure

The 101 word pairs were presented in a random order on sheets of
paper and subjects were instructed to rate the degree of semantic distance
on a 6-point scale with 1 indicating a close and 6 a distant relationship.

After the rating task, subjects completed the Magical Ideation Scale
(MI) (Eckblad & Chapman, 1983). This inventory is widely used as an indi-
cator of schizotypy and consists of 30 true/false items on hallucinationlike
experiences and delusionlike beliefs. Reliability and validity data can be
found in Garety and Wessely (1994).

RESULTS

Magical Ideation Scale

The mean MI score of women (mean 5 7.37, SD 5 3.59) was not sig-
nificantly different from that of the men (mean 5 8.1, SD 5 4.5) (t28 5
2.48, p 5 .63).
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Semantic Distance

For each subject, the mean rated semantic distance was computed
across all word pairs. The correlation between individual MI scores and the
semantic distance ratings was significant (Pearson r 5 0.44, p 5 .015); the
more magical beliefs reported, the closer the two words were rated with
respect to their semantic similarity.

EXPERIMENT 2

Method

Subjects

A new sample of thirty native German speaking students (16 women)
at the University of Zurich without a history of neurological or psychiatric
diseases participated voluntarily after informed consent was obtained.
Womens’ age (mean 5 30.25 years, SD 5 9.31) did not differ significantly
from mens’ age (mean 5 32.93 years, SD 5 10.46) (t28 5 .74, p 5 .46).

Stimulus Material

In a different experiment, 24 subjects spontaneously gave single word
associations to 40 indirectly related and 40 unrelated word pair stimuli used
in a semantic priming task (see Pizzagalli et al., 2001). All words had been
carefully matched according to their frequency of occurrence in written lan-
guage, length, emotionality, and imagibility. For the present experiment (see
Table I), word triplets were created, by appending all associations from the
preceding experiment to their corresponding word pair stimuli. This resulted
in a total of 807 stimuli. In 337 of the stimuli, the first two words were indi-
rectly related to each other, in the remaining 470 triplets, they were unre-
lated to each other.

Procedure

The 807 stimulus triplets were printed in a pseudorandom order on
paper, such that each word pair from the preceding experiment was
placed on top of the complete list of all associations provided. Subjects
were required to rate the semantic relatedness of the last word of the
triplet with the first two words on a 6-point scale to the right of each
associate, ranging from 1 (not meaningfully related) to 6 (very meaning-
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Table I. Sample Stimuli Used in Exp. 2 (Right Column) as Derived from Other
Subjects’ Responses to a Previous Association Experiment (Left Column)

Association experimenta Present experiment

Task: Provide a response word that
bridges the associative gap
between two stimulus words

Sample stimuli and response
associations:

BEE–BREAD (“indirectly related”)
Response association: HONEY

LADDER–BOTTLE (“unrelated”)

Associations: CAT, FROG, BREAK;
ACCIDENT,
OPENER

Task: Rate the associative closeness of the
response words to the corresponding
stimulus word pair

Sample items as presented on the rating sheet:

To the word pair: BEE and BREAD
the word HONEY is semantically
very closely very distantly

related

To the word pair: LADDER and BOTTLE
the word CAT is semantically
very closely very distantly

related
the word FROG is semantically
very closely very distantly

related
etc.

aFrom Gianotti et al., in press.

fully related) (see Table I). For half of the word pairs, the associates from
the preceding experiment were listed in decreasing response frequency
(from the most frequent naming), and for the other half, in increasing
response (from the least frequent naming) frequency within the original
generating population. The mean ratings of all 30 subjects were calcu-
lated for each of the 337 indirectly related and 470 unrelated word
triplets. After the rating task, subjects completed the Magical Ideationques-
tionnaire.

Analysis and Statistics

For each subject, a mean semantic rating was computed separately for
the indirectly related and the unrelated pairs. These mean semantic ratings
were then entered into a two-way ANOVA with group (high vs. low) as
between-subject factor, and stimulus type (indirectly related vs. unrelated)
as repeated measures. Unpaired t-tests were used post hoc.



RESULTS

Magical Ideation Scale

The mean MI score of the women (mean 5 7.4, SD 5 3.6) was not
significantly different from that of the men (mean 5 7.6, SD 5 3.9) (t28 5
2.14). The preplanned split at the median MI scale score (7.5) produced a
low (9 women, 6 men; mean score 5 4.6, range 1–8) and a high (7 women
and 8 men; mean score 5 10.33, range 9–17) MI group. The two groups
were comparable with respect to subjects’ age (t28 5 0.76), years of educa-
tion (t28 5 0.26) and gender (Chi square 5 0.54).

Associative Closeness of the Word Triplets

The two-way Anova with group (high vs. low) and stimulus type (indi-
rectly related vs. unrelated) as factors revealed a significant main effect
for group (F1,28 5 10.41, p 5 .003; high MI . low MI) and stimulus type
(F1,28 5 176.27, p , .0001; indirectly related . unrelated) and a significant
interaction (F1,28 5 4.38, p 5 0.046). The post-hoc tests showed that the
high MI group rated the word triplets as significantly more related in mean-
ing than the low MI group for both the unrelated (t28 5 3.4; p 5 .001, one-
tailed) and the indirectly related word pairs (t28 5 2.35, p 5 0.023, one-tailed)
(see Fig. 1).

DISCUSSION

We investigated the ability of high and low MI subjects to appreciate
“loose associations.” In the first experiment, we found a significant relation
of individuals’ MI scores and their ratings of the closeness of semantic
associative distance of randomly paired words. In the second experiment,
we showed that subjects with higher MI considered unrelated and indirectly
related words as being more meaningfully related than did subjects with
lower MI scores. Thus, in both experiments, we found a significant rela-
tionship between subjects’ inclination to believe in magical forms of causa-
tion and their ratings of the associative–semantic distance between
randomly paired words. These findings support the hypothesis that loose
associative processing is crucial for the establishment of magical beliefs. To
provide a prototypical example: an everyday coincidence, say, a near-match
between the contents of a dream and an event that happened the next day,
may lead to the belief in prophetic dreams if the associative links are con-
sidered “too strong” to be a consequence of mere chance. A less associative
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person, who might just have noted some remote resemblance between the
event and the preceding dream, will barely consider the coincidence “mean-
ingful” and will thus be less inclined to look for an interpretation beyond
chance.

Enhanced spreading activation in semantic networks has been dis-
cussed as the main core of findings of increased semantic association effects
among schizophrenic individuals (Kwapil et al., 1990; Spitzer et al., 1993;
Weisbrod et al.,1998). The results of the present experiments are consistent
with the view that associative meanings represented farther away in a
semantic network may be coactivated easier by individuals with more mag-
ical ideations, leading to associative links that are missed by lower MI indi-
viduals (see Pizzagalli et al., 2001, for relevant reaction time data). The
results are also compatible with the view that high MI is associated with a
shift in response criterion for accepting meaningfullness across multiple
cognitive domains that can facilitate making correct associations, but can
also lead to delusional-type errors (Brugger and Graves, 1997). In a com-
puter task in which reinforcement was actually unrelated to the subject’s
motor strategy, it was found that high scorers on the MI scale developed a
larger number of (illusory) beliefs that their own motor behavior was
closely related to the points earned during the game. We finally note that
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Fig. 1. Box plots of mean rated semantic similarity (1 5 distant; 6 5 close relationship)
for the total 807 word pairs in Exp. 2.



the “loosening of associative processes” may also be responsible for a cre-
ative style of thinking. Indeed, a facilitated access to multiple word mean-
ings has been considered the neuropsychological basis of creative reasoning
and the speed of finding indirectly related concepts has since been used to
quantify creativity (Mednick, 1962). Therefore, the concept of loose associ-
ations should not evoke exclusively negative connotations. While a pro-
nounced disinhibition within semantic networks may lead to maladaptive,
disordered thought, moderate forms can lead to creative insights and may
even constitute an evolutionary advantage. Given these commonalitiesbet-
ween pathological, paranormal, and creative styles of reasoning (Leonhard
& Brugger, 1998), future research should attempt to delineate the differ-
encesthat may or may not be part of the associative system.
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