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 Frodo: I can’t do this, Sam.
 Sam: I know. It’s all wrong. By rights, we shouldn’t even be here. 

But we are… It’s like in the great stories, Mr. Frodo. The ones 
that really matter. Full of darkness and danger they were. 
And sometimes, you didn’t want to know the end. Because 
how could the end be happy? How could the world go back to 
the way it was, after so much bad happened? But in the end, 
it’s only a passing thing, the shadow. Even darkness must 
pass. A new day will come. And when the sun shines, it will 
shine out the clearer. Those were the stories that stayed with 
you. That meant something. Even if you were too small to 
understand why. But I think Mr. Frodo, I do understand now 
[…] There’s something good in this world, Mr. Frodo. And it is 
worth fighting for!”

 Samwise Gamgee, The Lord of the Rings – The Two Towers, 2002
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How can people find meaning in their life when so many bad things 
happen? In times of the Corona virus, fake news and the all-encom-
passing threat of climate change, many people find themselves asking 
the same question Frodo Baggins asked when he realized that his 
world-saving mission of destroying the One Ring was also a suicide 
mission with no chance of survival. The answer to his question was as 
powerful as it was simple: Sometimes, you just feel that things matter, 
even if you cannot see it right before your own eyes. Obviously, it was 
not the philosophical depth of Sam’s response that encouraged Frodo; 
instead he was inspired by a positive feeling that seemingly unrelated 
events are sometimes meaningfully related through an overarching 
theme. Frodo was encouraged by a feeling of coherence.

Feelings of coherence emerge when people process hidden con-
ceptual relations between seemingly unrelated objects (Bowers, Regehr, 
Balthazard, & Parker, 1990). Hence, feelings of coherence inform peo-
ple about the presence of reliable associations in the environment 
(Heintzelman & King, 2014). Feelings of coherence emerge intuitively, 
without revealing details about their origins (Bolte, Goschke, & Kuhl, 
2003). Yet, although people cannot articulate the rules by which their 
environment operates, their feelings of coherence allow them to act 
quickly and successfully in a complex environment (Heine, Proulx, & 
Vohs, 2006; Heintzleman & King, 2014). Moreover, as we saw in Sam’s 
speech, feelings of coherence may help people to find meaning in their 
lives (Heintzleman & King, 2014). Experiencing meaning in life is a 
basic human need (Baumeister, 1991; Frankl, 1963) and promotes 
well-being, mental health, and stress-regulation (e.g., Krause, 2007; 
Goodman, Doorley, & Kashdan, 2018; Mascaro & Rosen, 2008; Zika & 
Chamberlain, 1992). Intuitively detecting coherence thus plays a major 
role in psychological functioning. Therefore, it is important to learn 
more about the psychological mechanisms that underlie people’s intui-
tive feelings of coherence.

In this chapter, I briefly review the historical milestones of the 
research on intuition. Next, I discuss current psychological perspectives 
on intuition and outline the role of intuition in the detection of seman-
tic coherence. Finally, I present the aims and scope of this dissertation 
and provide a short overview of what is to come in the ensuing chapters.
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Traditional Perspectives on Intuition

For centuries, researchers have been fascinated by the fact that people 
sometimes feel that things make sense without knowing why; a phe-
nomenon that modern psychology describes as intuition (Claxton, 1998). 
Traditionally, there have been two opposing perspectives on intuition. 
First, intuition has been considered an irrational gut feeling that leads 
people to make wrong decisions. Second, and by contrast, i 
ntuition has been praised as a powerful tool that helps people to under-
stand themselves and even the deeper meanings of their lives. Yet, in 
one way or another, everyone relies on their intuition in different situa-
tions in life, sometimes even without being aware of it.

The two opposing perspectives can be seen throughout scholarly 
works on intuition. Since the Enlightment, philosophers such as 
Descartes and Spinoza proposed that intuition, a sudden and strong pos-
itive feeling of truth, may provide a powerful tool to understand the 
‘essence’ of things. Moreover, several philosophers considered intuition a 
type of reasoning that may even outperform logic in the comprehension 
of the divine order (Mursell, 1919; Carr, 1978). Yet, philosophers have  
also acknowledged that intuition sometimes leads to irrational judg-
ments, especially when people approach real-life problems instead of 
abstract intellectual issues, such as mathematics. Descartes solved this 
paradox by separating the divine from a biased intuition and excluding 
the latter from his definition (Mursell, 1919). Others simply considered 
intuition to be a type of reasoning that is only adaptive for a priori 
knowledge, a type of knowledge that does not require empirical experi-
ences (Ritter, Gründer, & Gabriel, 2007, p. 530-540)

Since the dawn of modern psychology, the deficit-oriented perspec-
tive on intuition has dominated psychological research. This perspective 
is characterized by a strong emphasis on logic and reason as the gold 
standard of decision-making. In the early 20th century, Von Hartmann, 
a predecessor of modern psychology, discussed intuition as a valuable 
tool of the unconscious that is, however, often biased by personal inter-
ests and mood and thus leads to irrational decision-making (Ritter et al., 
2007, p. 534). Building on this idea, Jung (1921) defined intuition as one of 
two irrational types of information processing. Jung suggested that 
people who rely on their intuition are guided by abstract stereotypical 
knowledge. Therefore, intuitive people provide rather vague solutions to 
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problems, and are strongly guided by the perceptual salience of infor-
mation which leads to biased judgments and decision-making.

The idea of intuition as an irrational source of decision-making is 
still dominant in modern psychology. Research on heuristics, for 
instance, has defined intuition as a fast and affect-driven type of deci-
sion-making that is based on few, salient pieces of information  
(e.g., Gigerenzer &Todd, 2001; Tversky & Kahneman, 1974, 1983). Accord-
ing to this definition, intuition neglects many aspects that are im por-
tant for finding the correct rational solution. For instance, intuition 
leads people to neglect base-rates as an important aspect of probability 
in decision-making. Instead, people’s intuitive judgments are driven  
by the most representative aspect of a presented scenario leading to an 
over- or underestimation of the true probability of potential out comes 
(Tversky & Kahneman, 1983).

The deficit-oriented perspective on intuition has also entered dual- 
process models that are common in present-day psychology (e.g., 
De Neys, 2018; Epstein, 2008; Evans, 2008; Kahneman, 2003; Stanovich 
& West, 2000). Dual-process models posit that people’s information 
processing draws upon two distinct types of processing: A fast, effort-
less, and automatic type of processing (Type I), and a slow, effortful, 
and analytical type (Type II). In dual-process models, intuition is  
traditionally represented by Type I processing. Intuition is thus expect-
ed to operate quickly and automatically, but to rely on stereotypical 
knowledge (e.g., Epstein, 2008; Evans, 2008). Accordingly, it is important 
for people to monitor and correct their first intuitive hunches by delib-
erate analytical reasoning in order to make accurate judgments (e.g., 
De Neys, 2018; Evans, 2008; Thompson, 2009).
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Intuition as Intelligent Feelings

Nevertheless, the idea that intuition may provide intelligent solutions 
to problems has found its way into psychological research. 
Distinguishing an ‘intelligent’ type of intuition from the irrational type, 
Jung (1921) proposed an additional, rational ’feeling’. Later on, the idea of 
an intelligent ‘feeling’ was refined by Kuhl (2000) in his personality sys-
tems interaction theory, proposing that people draw on an intelligent 
type of intuition to connect their self-relevant needs and feelings with 
their goals and action plans. Intuition thus appears to be highly adaptive 
when people have to consider their personal experiences and prefer-
ences rather than abstract logical reasoning to find a satisfying solution.

At the same time, neuroscientists provided biological frameworks 
to explain intelligent intuitive decision-making. For instance, Damasio 
(1998) suggested that people’s intuitive decisions are guided by their 
affective experiences with their environment. According to Damasio’s 
somatic-marker hypothesis, each experience with an object leads to a 
somatic reaction, which is memorized. Later on, when people reen-
counter this object, their somatic experiences are integrated into an 
overall feeling. These feelings have a strong influence on people’s judg-
ments and decision-making (Bechara & Damasio, Tranel, & Damasio, 
2005; see also Betsch, Plessner, Schwieren, & Gütig, 2001). With growing 
experiences, people’s intuition thus becomes more informed and effi-
ciently guides people’s daily actions. Consistent with this idea, Klein 
(2008) discovered that intuition is a central component of expertise, 
allowing people to accurately evaluate complex problems in their field 
of expertise within seconds. Intuition thus provides experience-based 
solutions by quickly integrating many personal experiences into an 
overall gut feeling.

Finally, cognitive psychology developed mechanistic, formalized 
approaches sketching the cognitive processes that underlie intelligent 
intuitive judgments. Already in the 1960s, Reber (1967) found that intu-
itive judgments are based on the acquisition of implicit rules. He 
showed that people are able to accurately recognize the grammar of 
seemingly arbitrary letter sequences without being able to name the 
hidden rules. People accomplish this feast by incidentally learning the 
hidden syntactic grammar in a preceding training phase. Yet, it took 
several decades before mainstream research on decision-making went 
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beyond the idea of intuition as simple heuristics (e.g., Betsch et al., 
2001). Present day’s parallel-constraints-satisfaction models, for 
instance, propose that people’s intuition consider many different prob-
lem-relevant aspects (e.g., chance of success, motivation, available 
resources) simultaneously. The final intuitive judgment thus reflects a 
balance, or coherence, between these different aspects (Glöckner & 
Witteman, 2010). Taken together, the last decades led to a rehabilitation 
of intuition as an intelligent, experience-based type of informa-
tion-processing. Presently, intuition is defined as an implicit, rule-based 
type of processing that integrates many pieces of information at the 
same time, leading to informed feelings or hunches without revealing 
details about their origins (e.g., Betsch & Glöckner, 2008; Hodgkinson, 
Langan-Fox, & Sadler-Smith, 2008).

Intuitive Coherence Detection

Since the Enlightment, philosophers speculated that one of the most 
outstanding capacity of intuition is to discover hidden coherence, or 
the ‘essence’ of things (Mursell, 1919). This capacity of intuition led to 
many discoveries and inventions in science that, among other things, 
were later on awarded with a Nobel prize (Root-Bernstein, 2002). 
Moreover, the feeling that things are deeply related without being able 
to tell why helps people to make successful decisions in their everyday 
life. Yet, it remained largely unknown how people are able to grasp 
these hidden meanings.

To examine intuitive coherence detection empirically, Bowers and 
colleagues (1990) addressed the role of intuition in the detection of 
semantic coherence. The semantic system of language is probably the 
most important human knowledge medium (e.g., Binder, Desai, Graves, 
& Conant, 2009; Gergen, 1992; Semin & Fiedler, 1991). Moreover, lan-
guage has a strong influence on how people conceive the world 
(Tugendhat, 2010). Thus, discovering coherence, and meaning, between 
semantic concepts is essential to discover hidden coherence in the world.

In Bowers’ semantic coherence task, participants are instructed to 
in tuitively judge the semantic coherence of seemingly unrelated word 



meaningful themes | chapter one

17

triads. Importantly, half of the word triads contain a hidden denomina-
tor (salt, deep, foam are related to sea) that is remotely associated with 
each of the triad words, whereas the other half does not contain a hid-
den denominator (i.e. incoherent, bird, herring, steam). To ensure that 
people are unaware of the origin of a triad’s coherence, they are 
instructed to name potential connecting words after they make their 
intuitive judgments. When people succeed in naming the right word, 
the relevant triad is excluded.

Studies have consistently shown that people are able to reliably 
detect hidden coherence in less than three seconds (e.g., Baumann & 
Kuhl, 2002; Bolte et al. 2003; Bolte & Goschke, 2005; Topolinski & Strack, 
2009a, b). Moreover, people are more accurate in judging semantic 
coherence when they make intuitive compared to deliberate judgments 
(Topolinski & Strack, 2008). Thus, different to other types of decision- 
making (e.g., base-rate tasks, Bago & DeNeys, 2017) detecting hidden 
semantic coherence is a skill that essentially requires intuition.

Around forty published studies to date have investigated the expe-
rience of semantic coherence (e.g., Baumann & Kuhl, 2002; Bolte et al. 
2003; Topolinski & Strack, 2009a, b). Studies consistently found that the 
accuracy of people’s intuitive coherence judgments depends on people’s 
mood. People make more accurate intuitive coherence judgments when 
they are either in a positive mood (Isen, Daubman, & Nowicki 1987; 
Bolte et al., 2003) or down-regulating negative mood (Baumann & Kuhl, 
2002). Moreover, accurate coherence detection is impaired in people 
who suffer from depression and anxiety symptoms (Remmers, Topolin-
ski, Dietrich, & Michalak, 2015; Remmers, Topolinski, Buxton, Dietrich, 
& Michalak, 2017; Remmers & Zander, 2018). These deficits in coherence 
detection might explain why depressed people display more difficulties 
in decision-making (Remmers et al., 2015). Taken together, research on 
the semantic coherence task has shed initial light on processes that 
underlie coherence detection and the moderating influence of people’s 
mood on intuitive decision-making.

Drawing on the process-oriented models of cognitive psychology 
(e.g., Beeman, Friedman, Grafman, Perez, Diamond, & Lindsay, 1994; 
Reber, 1967), Baumann and Kuhl (2002) proposed that people’s judgment 
accuracy is based on the extended activation of semantic networks (see 
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also Bolte et al., 2003). When people intuitively process the words that 
constitute a triad, a broad range of associated words is weakly activated. 
This extended spreading of activation leads to a subliminal activation of 
a common, yet remotely associated denominator. Building on this idea, 
Topolinski and Strack (2009b) concluded that the processing of a com-
mon denominator leads to subtle changes in processing fluency. A word 
triad that contains a hidden denominator is thus processed easier than 
anticipated, which results in mild positive feelings and, subsequently, 
leads to a coherence judgment (Topolinski & Strack, 2009a, b).

Moreover, semantic coherence detection was identified as a build-
ing block of the experience of meaning (Heintzelman & King, 2014).  
In their meaning-as-information model, Heintzelman and King (2014) 
proposed that feelings of coherence facilitate the detection of  
hidden structures in the environment, which promotes a feeling of 
meaning. Consistently, people who encountered semantically coherent 
(compared to incoherent) word triads judged their life as more mean-
ingful afterwards (Heintzelman, Trent, & King, 2013). These findings 
are in line with the idea that coherence is an important tool to discover 
the hidden structures in the world (Root-Berstein, 2002) and in one’s 
life (Habermas & Bluck, 2000).

The Present Dissertation

Although psychological research in the last decades has made major 
advances in the study of intuitive coherence detection, we still do not 
fully understand how intuition allows people to grasp hidden coher-
ence in language within seconds. To fill this gap, the present disserta-
tion aims to unravel the processes that underlie intuitive coherence 
judgment. For this purpose, this dissertation addresses three central 
questions. The first question concerns the intuitive nature of people’s 
judgments of semantic coherence. Previous models of semantic coher-
ence judgments proposed that feelings of coherence often emerge 
intuitively, without a deliberate insight into why things are related 
(Bowers et al., 1990; Topolinski & Strack, 2009a, b). Yet, there has been 
no rigorous experimental test of the intuitive nature of people’s 
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coherence judgments. Chapter 2 of this dissertation addresses this gap. In 
two studies (total N = 307), my coauthors and I addressed the distinct role 
of intuition and deliberate processing in a semantic coherence task. For 
this purpose, we instructed participants to intuitively judge the semantic 
coherence of word triads while performing a working memory load task. A 
pivotal difference between intuitive and deliberate processing is that the 
latter depends on working memory resources (Evans, 2008). Derived from 
present models on the semantic coherence task, we hypothesized that 
people process semantic coherence intuitively. Thus, taxing people’s work-
ing memory capacity should have no influence on the accuracy with 
which people discriminate coherent from incoherent word  
triads. At the same time, taxing working memory load may affect how 
people deliberately evaluate their feelings of coherence. Thus, we hy -
pothesized that higher levels of working memory load would lead to a  
more conservative judgment bias, which indicates a tendency towards 
more incoherence judgments.

Second, previous research suggested that judgments of semantic 
coherence are based on the effects of spreading-activation of semantic 
associations: When people read and intuitively judge a coherent triad 
words, a jointly associated denominator is subliminally activated leading 
to a feeling of coherence (Bowers et al., 1990; Topolinski & Strack, 2009b). 
However, as outlined in Chapter 3, there are reasons to question the 
spreading-activation approach as the single driving mechanism for intui-
tive coherence judgments. Thus, Chapter 3 introduces an alternative 
model on semantic coherence judgments, which suggests that people 
intuitively process the thematic relations between the words that consti-
tute a triad to estimate the presence of an overall theme. Hence, the 
stronger the thematic relations between the triad words, the more likely 
people experience a feeling of coherence. Thematic relations are a type of 
semantic meaning that reflects the complementary relations between two 
words in the same scenario or event (e.g., SAM supports FRODO, Mirman, 
Landrigan, & Britt, 2017). Thematic relations differ functionally from asso-
ciative strength (Estes & Jones, 2009). Moreover, thematic relations differ 
from taxonomic relations, which specify the presence of common features 
(e.g., SAM and FRODO are both Hobbits). In four studies (total N = 446), we 
addressed the thematic integration model in novel experiments and previ-
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ously published studies on semantic coherence judgments.
Third and last, prior research has mostly examined semantic 

coherence judgments in experimental tasks. Although this approach 
helps us to understand the mechanisms that underlie coherence judg-
ments, it does not inform us whether people make use of them in situ-
ations, in which semantic coherence detection is helpful. As we 
observed in the introductory quote, detecting coherence is important 
when people search for meaning in their life. Sam’s speech may thus 
reflect a deeper psychological process that occurs when people search 
for meaning in their life. Based on research on meaning in life 
(Heintzelman & King, 2014) and the results presented in Chapter 3, 
Chapter 4 addresses whether people who search for meaning in their 
life intuitively draw upon thematic processing to find meaning. These 
hypotheses were addressed in two laboratory studies and an online 
survey (total N = 499).

Finally, Chapter 5 summarizes the empirical findings of this dis-
sertation and integrates the results into the current research on coher-
ence and meaning in life. Specifically, I discuss implications for models 
on semantic coherence and the role of coherence formation in the pro-
cess of finding meaning in life. Moreover, I outline broader implications 
for the research on coherence judgments and discuss the role of coher-
ence for self-motivation and social functioning. Last, I discuss potential 
limitations of this work and sketch avenues for future investigations.

Taken together, this dissertation integrates research from various 
areas of psychology including clinical psychology, motivation psychol-
ogy, and cognitive linguistics to cast new light on the psychological 
mechanisms underlying the intuitive detection of hidden coherence. 
These mechanisms allow people to intuitively move in a complex envi-
ronment by quickly feeling the meaning between seemingly unrelated 
objects or events. Intuitive coherence detection helps people to maintain 
personal coherence with our needs and motives and may facilitate suc-
cessful social interactions. Last, coherence allows people to feel the sun-
light behind the shadow so that they can find an answer to one of life’s 
most fundamental questions: Where is the meaning in what we do?
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Chapter Two

Based on Maldei, T., Koole, S. L., & Baumann, N. (2019).  
‘Listening to Your Intuition in the Face of Distraction: Effects of 
Taxing Working Memory on Accuracy and Bias of Intuitive 
Judgments of Semantic Coherence’ published in Cognition, 191.
https://doi.org/10.1016/j.cognition.2019.05.012

Listening to Your Intuition in the Face of Distraction: 
Effects of Taxing Working Memory on Accuracy and 
Bias of Intuitive Judgments of Semantic Coherence

https://doi.org/10.1016/j.cognition.2019.05.012
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Abstract

People can intuitively estimate the semantic coherence of word triads, 
even when they are unable to state the triads’ common denominators. 
The present research examines the role of working memory in such 
intuitive coherence judgments. Dual-process models of information 
processing suggest that intuition does not depend on working memory. 
Consistent with this, the authors predicted that taxing working memory 
capacity will not lower the accuracy of intuitive coherence judgments. 
Nevertheless, taxing working memory may impede metacognitive pro-
cessing, which may lead people to become more conservative in judging 
triads as coherent. Two studies (combined N = 307) tested these predic-
tions by asking participants to memorize letter-number combinations of 
varying lengths while providing intuitive coherence judgments. As 
expected, working memory load had no effect on the accuracy of intui-
tive coherence judgments (Studies 1 and 2). Effects on judgment bias 
were less consistent. In Study 1, participants became slightly more con-
servative in judging triads as coherent under moderate (compared to 
low) working memory load. In Study 2, which was preregistered, work-
ing memory load led to more conservative intuitive coherence judg-
ments, but only when participants prioritized a highly demanding load 
task. Unexpectedly, when focusing on a moderate (compared to a low) 
working memory load, participants were more liberal in judging triads 
as coherent. Together, these findings indicate that taxing working 
memory may interfere with people’s inclination to trust their intuition, 
even when it leaves the accuracy of people’s intuition intact.
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Listening to Your Intuition in the Face of Distraction:  
Effects of Taxing Working Memory on  
Intuitive Judgments of Semantic Coherence

Most people are familiar with the feeling of knowing something with-
out knowing why (Claxton, 1998). The capacity for generating such intu-
itions plays a vital role in adaptive psychological functioning, for 
instance, by guiding decision-making (Kahneman & Klein, 2009), social 
judgments (Baumann & Kuhl, 2002), and even people’s experience of 
meaning in life (Heintzelman, Trent & King, 2013; Trent & King, 2010). 
However, everyday life is full of events that may divert people’s atten-
tion from their intuitive feelings, such as competing tasks or social 
obligations. This begs the questions whether and how people are capable 
of listening to their intuition in the face of distraction.

In the present article, we seek to provide initial answers to these 
questions, by considering the impact of taxing working memory on 
intuitive judgments. In what follows, we begin by discussing modern 
research on intuition and highlighting what is currently the most 
prominent experimental paradigm for investigating intuition, namely, 
the semantic coherence task (Bowers, Regehr, Balthazard, & Parker, 
1990). As we shall see, this literature has emphasized either the accuracy 
or the bias of intuitive coherence judgments. Next, we consider the the-
oretical role of working memory capacity, and propose that working 
memory capacity is likely to affect the bias, but not the accuracy of intu-
itive coherence judgments. Finally, we present two experiments that 
were designed to test our theoretical analysis.
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Intuitive Coherence Judgments

The last two decades have witnessed a dramatic increase of psychologi-
cal research on intuition (Glöckner & Betsch, 2008; Hodgkinson, Langan-
Fox, & Sadler-Smith, 2008; Kahneman & Klein, 2009; Topolinski & Strack, 
2009b). One of the most influential experimental paradigms to emerge 
in this literature is the semantic coherence task (Bowers et al., 1990; 
Bolte, Goschke & Kuhl, 2003; Topolinski & Strack, 2009a, b). The semantic 
coherence judgment task was originally developed by Bowers and col-
leagues (Bowers et al., 1990), and subsequently adjusted and refined by 
Baumann and Kuhl (2002) and Bolte, Goschke and Kuhl (2003).

In the task, participants are asked to judge the semantic coherence 
of seemingly unrelated word triads. Triads are either related through a 
hidden denominator (coherent, salt, deep and foam are related to sea) 
or unrelated (incoherent, bird, herring and steam). To ensure the intui-
tive nature of the coherence judgments, participants are usually pro-
vided with no more than three seconds to read and judge a word triad. 
Later on, participants are either asked to state a potential solution word 
that came to their mind (Bolte & Goschke, 2005; Topolinski & Strack, 
2009a, b) or instructed to search for a denominator as long as they want 
(Baumann & Kuhl, 2002; Bolte et al., 2003). Triads that participants can 
solve explicitly are removed from further consideration, leaving only 
those coherence judgments that are judged intuitively.

Across more than thirty studies using the semantic coherence task, 
a robust finding is that people are able to reliably detect triads’ coher-
ence in less than three seconds, even when people cannot state the hid-
den denominator that connects the triad words (e.g. Bolte & Goschke, 
2005; Topolinski & Strack, 2009b). Indeed, deliberately searching for the 
common denominator even lowers judgments’ accuracy (Topolinski & 
Strack, 2008). The semantic coherence task thus captures key features 
of intuition: Fast and reliable detection of hidden patterns that are not 
uncovered by explicit, consciously reportable information processing 
(Hodgkinson et al., 2008).

Notably, the semantic coherence task diverges in meaningful ways 
from alternative paradigms in intuition research (e.g. Tversky & 
Kahneman, 1983; De Neys, 2006). In these alternative paradigms, intui-
tion has been investigated in tasks that require analytic reasoning (e.g., 
problem solving tasks). The latter methodology -whether wittingly or 
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not- portrays intuition as the cause of irrationality (Tversky & Kahne-
man, 1983, but see Bago & De Neys, 2017, for a new approach). By contrast, 
the semantic coherence task investigates intuition as a potentially adap-
tive cognitive competency. This is because the task is too complex to be 
tackled by slow and deliberate processing (Topolinski & Strack, 2008). The 
semantic coherence task thus taps into processes that are required for 
social judgments (Lieberman, 2000) and judgments of meaning in life 
(Heintzelman et al., 2013). Yet, different from those judgments, intuitive 
judgment on semantic coherence are compared to a validated correct 
response, allowing researchers to derive the accuracy of people’s intui-
tion. The semantic coherence task thus provides an important tool to 
learn more about the cognitive architecture of intuition and conditions 
that improve or impair accurate intuitive processing (Bolte et al., 2003; 
Topolinski & Strack, 2009a, b; Zander, Horr, Bolte, & Volz, 2016).

Because the semantic coherence task collects a large number of 
intuitive coherence judgments, the task makes it possible to separate 
different components of intuitive judgments. A first component is the 
accuracy of people’s intuitive coherence judgments. This can be calcu-
lated from the ratio of coherence judgments of coherent versus inco-
herent triads. As noted before, people can accurately detect semantic 
coherence at levels that are significantly above chance (e.g. Bolte et al., 
2003; Topolinski & Strack, 2009b). To make accurate intuitive coherence 
judgments, people have to integrate different semantic information 
into an overall judgment (Bowers et al., 1990; Glöckner & Betsch, 2008; 
Hodgkinson et al., 2008; Maldei Baumann, & Koole, in press; Topolinski 
& Strack, 2009b). The deeper people process the presented triads and 
elaborate the semantic relations, the more accurately they may judge 
triads’ coherence without being aware of a common denominator. Thus, 
accuracy of intuitive coherence judgments represents the efficiency of 
people’s intuitive information processing.

A second component of intuitive coherence judgments is people’s 
bias in detecting the presence versus absence of semantic coherence 
(e.g. Kazén, Quirin & Kuhl, 2015; Remmers, Topolinski, Dietrich, & 
Michalak, 2015). This bias can be derived from the overall number of 
triads that are judged as coherent. A liberal judgment bias represents a 
high tendency towards coherence judgments, independent of triads’ 
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actual coherence. People with a liberal judgment bias judge triads as 
coherent even if they experience only slight feelings of coherence. By 
contrast, people with a conservative bias are reluctant to judge triads as 
coherent. Judgment bias thus displays the way people translate their 
intuitive hunch into a final judgment. Previous research suggests that 
people are more willing to trust their intuitive hunch if the feeling is 
accompanied by meta-cognitive experiences of rightness and fluency 
(e.g. Thompson, 2009; Thompson, Prowse Turner & Pennycook, 2011). 
Conversely, conflicts between different intuitions and feelings of disflu-
ency reduce people’s reliance on their intuition (De Neys, 2013; 
Hérnandez & Preston, 2013). Consistent with this notion, people dis-
played more conservative bias in intuitive judgments of semantic 
coherence for word triads that were presented in a disfluent (rather 
than fluent) manner (Topolinski & Strack, 2009b).

The two components of intuitive coherence judgments –accuracy 
and bias- appear to be influenced by different causal factors. For 
instance, studies have shown that negative affective states such as anxi-
ety or depression impair the accuracy of intuitive coherence judgments, 
whereas people’s judgment bias is unaffected (Baumann & Kuhl, 2002; 
Remmers et al., 2015; Remmers & Zander, 2018). Conversely, increases in 
processing fluency have been found to increase people’s liberal bias for 
detecting semantic coherence (Topolinski & Strack, 2009a, b), without 
affecting the accuracy of intuitive coherence judgments. These findings 
indicate that accuracy and bias are theoretically and empirically separa-
ble components of intuitive coherence judgments.

Working Memory and Intuition

Contemporary research on intuition has mostly been guided by 
so-called dual-process models, which posit that human information 
processing draws upon two distinct types of processing:  
Fast, effortless, and automatic processing (Type I) versus slow, effortful, 
and analytic reasoning (Type II; De Neys, 2013; Kahne man, 2003; Evans, 
2008; Stanovich & West, 2000; Topolinski & Strack, 2009b). A basic 
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assumption of dual-process models is that Type I processing is based on 
automatic, associative information processing and is therefore inde-
pendent of working memory capacity. By contrast, Type II processing 
operates consciously and requires working memory capacity.

Traditional dual-process theories assume that intuition —  
unlike deliberate reasoning — is primarily based on Type I processing 
and thus operates independently of working memory capacity (e.g., 
Kahneman, 2003; Stanovich & West, 2000). Consequently, performance 
on intuition tasks should not be adversely affected by increases in work-
ing memory demands. This prediction is central to dual-process theories, 
but it has only been tested in a small number of studies (e.g., Bago & De 
Neys, 2017; Sweklej, Balas, Pochwatko, & Godleskwa, 2015). One recent set 
of studies observed that people’s intuitive decisions in reason-based 
problem-solving tasks did not differ between working memory load and 
control conditions (Bago & De Neys, 2017). Moreover, confidence ratings 
were constant across conditions. These studies provide preliminary sup-
port for the independence of intuition and working memory. However, 
as noted above, reason-based problem-solving tasks do not directly 
assess the adaptive aspects of intuitive processing, which are better 
captured by the semantic coherence task.

We know of only one set of studies that examined the influence 
of a secondary working memory task on semantic coherence judgments 
(Sweklej et al., 2015). In the latter studies, participants were asked to 
perform a visual-motor task (i.e., pressing a mouse key at irregular 
intervals to control the position of an image on a computer screen) 
while making semantic coherence judgments. This attentional load had 
no significant influence on the accuracy of people’s judgments. At the 
same time, participants under attentional load (vs. no load) named 
fewer common denominators for the word triads. However, the studies 
had several limitations. First, the studies had relatively small sample 
sizes reducing the statistical power of their analyses. Second, the stud-
ies used a different response format of the semantic coherence task (by 
making participants choose between two triads rather than two options) 
and extended the time to judge the triads from two to eight seconds, 
which could have reduced the role of working memory resources. 
Notably, the changed response format did not allow researchers to 
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consider the effects of working memory load on judgment bias. Third, 
the visual-attentional load may not have created sufficient interference 
with language-related sub-systems of working memory (Baddeley & 
Hitch, 1974; Schwartz, 2008) that are theoretically most relevant for the 
semantic coherence task. Still, there is initial evidence that the availabil-
ity of working memory resources has little or no impact on the accuracy 
of people’s intuitive coherence judgments.

For intuitive judgment bias, evidence is more mixed. On the one 
hand, studies on reason-based tasks have shown that both people’s intu-
itive decisions and confidence ratings are unrelated to working memory 
load (Bago & De Neys, 2017). On the other hand, people’s reliance on 
intuitive information processing has been found to depend on 
metacognitive processes such as fluency (De Neys, 2013; Hérnandez & 
Preston, 2012; Thompson & Morsanyi, 2012). For instance, Topolinski and 
Strack (2009b) found that processing disfluency lead to more conserva-
tive intuitive judgments in the semantic coherence task. Moreover, 
research on meta-memory found that working memory load reduces 
metacognitive judgments of word retrieval without affecting people’s 
retrieval performance (Schwartz, 2008). Taken together, there is reason 
to believe that increased involvement in a verbal working memory task 
might interfere with people’s metacognitive processing reducing people 
readiness to rely on their intuitive feelings. Consequently, increasing 
working memory load may lead to a more conservative judgment bias.

The Present Studies

In the present two studies, we examined the role of working memory 
capacity in intuitive judgments of semantic coherence (Bowers et al., 
1990; Bolte et al., 2003). To manipulate working memory load, we used a 
dual-task method (Andrade & Donaldson, 2007; Baddeley, 1992; Deck & 
Jahedi, 2015; Kiefer, 2002; Morey & Cowan, 2004). In two laboratory stud-
ies, we instructed participants to remember letter- 
digit strings of different lengths (Kiefer, 2002, see also Schwartz, 2008) 
while working on the semantic coherence task. We chose letter-digit 
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strings (e.g., 1F9G2X) to load the phonological loop, which is the lan-
guage-related subsystem of the working memory (Baddeley & Hitch, 1974; 
Schwartz, 2008). Previously, the latter has been related to deliberate detec-
tion of semantic coherence in word triads (Chein & Weisberg, 2014).

Previous dual-task studies found that the influence of working 
memory load on people’s performance in a primary task depends on the 
difficulty of the secondary load task (Hergarty et al., 2000). Moreover, Bago 
and De Neys (2017) as well as Sweklej et al. (2015) provided initial evidence 
that moderate working memory load did not affect people’s intuitive judg-
ments. We therefore created three different working memory load condi-
tions, which afforded a more rigorous test of the influence of working 
memory on people’s intuitive judgments. Following Baddeley and Hitch 
(1974, see also Schwartz, 2008), we presented a string of six characters to 
induce moderate working memory load. For the low and high load condi-
tions, we chose a string of two and ten characters, respectively (Kiefer, 
2002). Because holding ten characters in working memory might even 
exceed the capacity of people’s working memory, our manipulation 
allowed us to examine people’s intuitive judgments under a wide range of 
working memory conditions.

Theoretically, working memory load might have differential effects on 
the accuracy and bias of intuitive coherence judgments. First, accuracy of 
intuitive coherence judgments may be regarded as an index of the effi-
ciency of intuition, which, according to dual-process models, should not be 
affective by the availability of working memory resources. We therefore 
predicted that participants in the three memory load conditions would not 
differ in terms of their intuitive judgments’ accuracy. Second, in a more 
exploratory vein, the bias of intuitive coherence judgments may be 
regarded as an index of metacognitive processes such as fluency. If the lat-
ter is correct, participants may display a more conservative judgment bias 
in the conditions with higher (rather than lower) working memory load.
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Study One

Method

Participants. The study was conducted in a German university laboratory. 
We randomly assigned one hundred and nine students (78 women, 
Mage = 22.28, SDage = 3.16) to either a low (n = 39), moderate (n = 37), or high 
working memory load condition (n = 33). All participants received course 
credit for their participation. Most participants were psychology students 
(n = 65) and studied in an advanced semester (M = 4.29, SD = 2.29). The experi-
ment lasted 30 minutes. Participants who were interested in the study’s 
background were debriefed via email.

Procedure. The experiment was programmed using the software package 
of EPrime (Schneider, Eschman, & Zuccolotto, 2002). In the beginning, 
participants were introduced to the experiment and demographic data as 
well as current mood were assessed. Next, we introduced the semantic 
coherence task. In our version of the task, participants judged the seman-
tic coherence of 64 word triads, randomly split up in four blocks of 16 
triads each. The word triads were derived from an adapted list of triads 
used in previous studies (Bolte & Goschke, 2005; Topolinski & Strack, 
2009b; Schönbrodt & Hauser, 2015). Each block consisted of eight coherent 
and eight incoherent triads.

Before a triad was presented, a fixation cross (Thaler, Schütz, & 
Gegenfurtner, 2012) appeared for 500 ms. Next, a word triad was pre-
sented for three seconds. Participants were instructed to judge triad’s 
coherence within this period pressing either ‘x’ or ‘m’ on the keyboard. The 
assignment of keyboard button and coherence judgment was counterbal-
anced between participants. After each judgment, a blank screen appeared. 
This inter-stimulus-interval randomly varied between 500 ms and 2500 
ms to increase participants’ attention.

While participants were engaged in the semantic coherence task, they 
simultaneously had to memorize different strings of letter-digit combina-
tion. Before each triad block, participants were instructed to memorize a 
letter-digit string for 10 seconds and keep the combination in mind while 
judging the word triads. Unbeknown to participants, reading time was 
extended to 30 seconds to ensure that participants were able to read the 
letter-digit strings. At the end of each block, participants were instructed 
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to write down the memorized string before they learned another one. 
Afterwards, we assessed participants’ judgment strategies in the intuition 
task and mood, again. Finally, we reintroduced participants to the word 
triads and asked them to search for triads’ common denominators. 
Participants had 15 seconds to search and name a potential denominator. 
They were allowed to skip triads in case they believed them to be incoherent. 
After each mood assessment, we presented a personality questionnaire. The 
questionnaires were relevant for two appended Bachelor’s theses and are 
unrelated to the purpose of the present study.

Control variables. Previous studies suggest that working memory load 
affects people’s reliance on deliberate and intuitive information processing 
(De Neys, 2006). We therefore assessed participants’ judgment strategies to 
control for load-induced strategy shifts. For this purpose, we asked partici-
pants how much they had relied on a deliberate strategy (‘how much did you 
regularly search for a common denominator’) and on intuition (‘how much did you 
listen to your gut feeling to judge the triads?’) to judge triads’ coherence. 
Participants responded on a five-point-Likert scale (‘not at all’ = 1 to ‘very 
much’ = 5). Further, we used a single item to assess overall difficulties in judg-
ing the triads (‘how difficult was it for you to judge the triads’).

Additionally, we assessed participants’ subjective experiences of work-
ing memory load with four items (e.g., ’how much did you need to concentrate to 
remember the string?’). Again, participants responded on a five-point-Likert 
scale (‘not at all’ = 1 to ‘very much’ = 5). Because the latter items were highly 
intercorrelated, Cronbach’s α = .89, we averaged them to create a single index 
of subjective memory load. Additionally, we assessed mood before and after 
the dual-task to control for mood related effects on intuition. In the begin-
ning of the experiment, we asked participants to rate their current mood on 
a continuous visual analogue scale from ‘very bad’ to ‘very good’ (Killgore, 1999).

After the dual-task, we assessed mood more thoroughly using an 
adjective checklist (compare Kuhl & Kazén, 2003). Our checklist consisted of 
twelve items measuring negative and positive affect. Exemplary items for 
negative affect are ‘I feel aroused’ and ‘I feel helpless’; and for positive affect ‘I 
feel relaxed’ and ‘I feel happy’. Participants judged their feelings on a four-
point-Likert scale (‘not at all’ =1 to ‘very much’ = 4). Scales’ consistencies were 
sufficient, Cronbach’s αs ≤ .79.
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Results

We analyzed the data with IBM SPSS (version 23.0). To test our hypothe-
ses, we ran analyses of variance (ANOVAs) with working memory load 
as independent variable. In case of statistically significant results, we 
used Bonferroni-corrected post-hoc tests to examine the influence of 
working memory load on intuition performance differentially. We cal-
culated 95% confidence interval to test statistical significance. Because 
we hypothesized that working memory load had no influence on the 
accuracy of people’s intuitive judgments, we also used JASP (JASP Team, 
2018) to calculate Bayes-Factor. Unlike frequentist analysis, Bayes analy-
sis quantifies the evidence in favor of the null hypothesis and thus 
allows more reliable conclusions on the relations between dependent 
and independent variable (Wagenmakers, Morey, & Lee, 2016).

We identified six participants who were outliers either in judgment 
accuracy, judgment bias, or in the number of triads that were solved 
within the permitted period. These outliers were excluded from further 
analysis. Thus, the final sample consisted of 103 participants. 
Participants who expressed an interest in the study’s background were 
debriefed via email after the experiment was completed.

Data preparation. We first prepared the data in accordance with previ-
ous studies on intuitive coherence judgments (Baumann & Kuhl, 2002; 
Bolte et al., 2003; Topolinski & Strack, 2008; 2009b): We excluded coher-
ence judgments that were made in less than 300 ms or more than 
3000 ms resulting in a comparable small data loss of 3.4% of all triads 
(compare Topolinski & Strack, 2008). Second, we identified all triads for 
which participants found the correct denominator in the deliberate 
solution task. We accepted singular and plural as well as synonyms of 
the common denominator. This approach is consistent with most stud-
ies on intuitive coherence judgments (e.g. Baumann & Kuhl, 2002; Bolte 
et al., 2003; Topolinski & Strack, 2008). On average, participants deliber-
ately solved five triads, M = 4.77, SD = 2.66.

As mentioned above, we calculated signal-detection indices for 
participants’ judgment accuracy and judgment bias (Pollack, 1970, see 
also Baumann & Kuhl, 2002; Kazén, Kuhl, & Quirin, 2015) to investigate 
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the two dimensions of intuition. For judgment accuracy, we chose the 
non-parametric discrimination index A’ that ranges from 0 to 1, with 
A’ = .5 representing an equal number of correct and false judgments (i.e., 
performance at chance level). The criterion C describes people’s bias 
towards either coherence or incoherence judgments. It ranges from −3 to 
3. A conservative, positive C reflects a bias for incoherence over coherence 
judgments. We calculated a lax and strict version of the indices (see 
Baumann & Kuhl, 2002). In the lax condition, we included all coherence 
judgments that were made in time to calculate the indices. For the strict 
version, we excluded all triads that were solved deliberately before we 
calculated the indices. Thus, the strict version is a more conservative, but 
more valid index of participants’ intuition performance.

Manipulation check. All relevant means and standard deviations are 
displayed in Table A1. First, we investigated participants’ difficulties to 
keep the letter-digit strings in mind. As anticipated, working memory 
load influenced the number of correctly remembered strings, 
F(2, 100) = 31.97, p < .001, η² = .40. Participants correctly remembered signifi-
cantly fewer strings under high load compared to low load, Mdiff = −1.87, 
CI [−2.45, −1.29], and moderate load, Mdiff = −1.44, CI [−2.02, −.85]. Still, partic-
ipants’ performance did not differ between moderate and low load condi-
tion, Mdiff = −.43, CI [−.13, 1.00]. Working memory load also affected partici-
pants’ subjective experience of memory load, F(2, 100) = 29.11, p < .001, 
η² = .37. Participants reported to experience less working memory load in 
the low compared to the moderate, Mdiff = −1.22, CI [−1.72, −.73] and high 
load condition, Mdiff = −1.46, CI [−1.96, −.95]. However, high and moderate 
load conditions did not differ from one another, Mdiff = .23, CI [−.28, .74]. 
Working memory load manipulation thus affected participants’ objective 
and subjective performance in the predicted direction.

Next, we investigated the impact of working memory load on par-
ticipants’ subjective difficulty in judging the triads. We found no influ-
ence of memory load on participants’ ratings, p = .177. Further, working 
memory load had no impact on participants’ judgment strategies, ps ≥ .440. 
An inspection of the descriptive findings indicated that participants in all 
conditions reported that judging the triads was difficult and that partici-
pants strongly relied on both intuition and deliberate reasoning (Table A1).
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Finally, we tested whether working memory load affected partici-
pants’ positive or negative mood. To control for baseline mood, we 
included mood assessed at the beginning of the experiment as a covari-
ate. Baseline mood predicted both positive and negative affect after the 
dual-task, Fs(1, 100) ≥12.49, ps < .001, η²s = .11, while working memory load 
did not, ps ≥ .675. Thus, we dropped mood from the subsequent analysis.

Table A1. Means and Standard Deviations of Participants’ Task Performance  
in the Working Memory Load Conditions (Study 1).

Working Memory Load

Low Moderate High

Performance in Working Memory Task

Correctly Remembered Strings 3.78 (0.72) 3.34 (0.93) 1.91 (1.25)

Subjective Load 2.10 (0.96) 3.32 (0.87) 3.55 (0.71)

Performance in Intuition Task

Subjective Difficulties 4.00 (1.04) 4.37 (0.69) 4.25 (0.76)

Reliance on Intuition 4.47 (0.74) 4.48 (0.66) 4.28 (0.72)

Deliberate Strategy 3.55 (1.27) 3.86 (0.88) 3.69 (1.27)

Notes. Items ranged from 1 to 5. N = 103.
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Working memory load and intuitive coherence judgments. Next, we 
examined the influence of working memory load on participants’ intui-
tion performance (Table A2). Because the relevant outcomes, judgment 
accuracy and judgment bias, were significantly correlated, rs ≥ .23, ps < .01, 
we mutually included each variable as a covariate in the analyses.

In a first step, we tested effects of working memory load on the 
accuracy of intuitive coherence judgments. As expected, this effect was 
not significant, F(1, 99) = 1.51 p = . 225. Furthermore, one-sample t-tests 
showed that participants in all conditions were better than chance at 
discriminating between coherent and incoherent triads, ts(34) ≥ 6.22, 
ps < .001. We repeated the analysis with the strict version of intuitive 
judgments’ accuracy and found similar results, F(1, 99) = .38, p = .682. Again, 
one-sample t-tests indicated that participants in all conditions detected 
coherent triads better than chance, ts(34) ≥ 6.15, ps < .001. Finally, we con-
ducted a Bayesian ANOVA with working memory load as independent 
variable to determine how much the data favored the null hypothesis. We 
used the default prior setting of P(M) = .50. The analysis suggested that 
the findings were roughly ten times more likely to occur under the null 
hypothesis than under the alternative hypothesis, BF(01) = 9.86.

In a second step, we examined the influence of working memory 
load on participants’ judgment bias. As expected, working memory load 
significantly affected participants’ judgment bias, F (2, 99) = 3.18, p < .05, 
η² = .06. Post-hoc tests indicated that participants in the moderate load 
condition were slightly more conservative in their intuitive judgments 
compared to participants in the low load condition, Mdiff = .23, 
CI [−.48, .02], p = .08. However, performance in the high load condition 
did not differ from the moderate, Mdiff = −.23, CI [−.49, .03], or low load 
conditions, Mdiff = .00, CI [−.25, .26] (Figure A1). We repeated the analysis 
with the stricter version of judgment bias. Contrary to the previous anal-
ysis, the effect of working memory load on intuition performance was 
no longer significant, F (2, 99) = 2.00, p = .14.
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Figure A1. Moderate working memory load leads to a more conservative judgment  
bias of semantic coherence compared to low working memory load (study 1). N = 103.

Table A2. Means and Standard Deviations of Participants’ Performance  
Indices in the Semantic Coherence Task (Study 1).

Working Memory Load

Low Moderate High

Judgment Accuracylax 0.63 (0.08) 0.61 (0.10) 0.64 (0.10)

Judgment Biaslax 0.14 (0.40) 0.35 (0.44) 0.16 (0.52)

Judgment Accuracystrict 0.60 (0.09) 0.60 (0.11) 0.62 (0.10)

Judgment Biasstrict 0.19 (0.42) 0.38 (0.45) 0.20 (0.54)

Deliberately Found Denominators 5.05 (2.79) 3.89 (2.50) 5.47 (2.58)

Notes.strict: Only triads that were not solved explicitly were included in the analysis. N = 103.
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Discussion

The results of Study 1 revealed differential effects of working memory 
load on accuracy versus judgment bias of intuitive coherence judgments. 
In line with dual-process models (e.g. Evans, 2008; Kahneman, 2003), 
working memory load had no effect on the accuracy of participants’ 
intuitive judgments, regardless of whether working memory load was 
low, moderate, or high. Bayesian analysis indicated that the data in fact 
provided support for a null effect. These findings suggest that people’s 
capacity to process even complex verbal information intuitively is to a 
considerable degree independent of working memory capacity.

Nevertheless, working memory load did appear to influence peo-
ple’s judgment bias under specific conditions. Specifically, we found 
that participants were marginally more conservative in their intuitive 
judgments when they simultaneously engaged in a moderate compared 
to a low load working memory task. These findings suggest that working 
memory load might lower people’s readiness to rely on their intuitive 
hunches, although intuitive information processing is still efficient. 
However, the effect was somewhat fragile: When we excluded all triads 
that were solved deliberately, we found no significant influence of 
working memory load on participants’ judgment bias. We thus aimed to 
replicate those findings in Study 2 before drawing further conclusions.

Furthermore, there were several hints in Study 1 that participants 
found ways to adapt to the dual-task situation by reallocating their 
working memory resources. First, participants reported that the work-
ing memory task increased their cognitive efforts. Second, participants 
in the high load condition performed rather poorly in the load task, but 
participants did not report to have struggled more in this condition 
compared to the moderate load task. Third, we found an influence of 
working memory load on participants’ intuitive judgment bias in the 
moderate, but not in the high load condition. To the extent that partici-
pants successfully adapted to high working memory load, Study 1’s 
findings may underestimate the influence of working memory load on 
people’s intuitive judgments. We designed Study 2 to control more care-
fully for potential adaptation strategies that participants use to com-
pensate for high working memory load.
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Study Two

In Study 2, we aimed to replicate and extend our findings in Study 1. 
Following recommendations by van’t Veer and Giner-Sorolla (2016), we pre-
registered the replication project on the Open Science Framework platform. 
(for the full preregistration report, see https://osf.io/mgxw5/register/ 
5730e99a9ad5a102c5745a8a).

As in Study 1, we predicted no influence of working memory load on 
the accuracy of people’s intuitive coherence judgments. This is because the 
accuracy of people’s intuitive judgments is based on intuitive information 
processing and operates independent of working memory load (e.g. 
Kahneman, 2003; Evans, 2008). On the basis of this rationale, people’s distri-
bution of cognitive resources on the two tasks should not have any influence 
on working memory load, either.

Also as in Study 1, we hypothesized that working memory load would 
bias judgments towards more incoherence judgments, while having no effect 
on the accuracy of intuitive coherence judgments. This time, however, we 
further sought to address the potential moderating role of task focus. Recall 
that, in Study 1, working memory load had no effect on people’s judgment 
bias in the high load condition. One possible explanation for this null effect 
is that participants adapted to the working memory load. Hegarty and col-
leagues (2000) reported that people under dual-task conditions may reallo-
cate their memory resources to the more important task. In their study, par-
ticipants who engaged in a demanding working memory task suffered less 
from a secondary working memory task than those who engaged in an easy 
primary task. The authors suggest that people adapt their task focus to rea-
sonably invest their cognitive resources.

In view of these considerations, task focus seems likely to moderate the 
influence of working memory load on judgment bias in the semantic coher-
ence task. In particular, we hypothesized that working memory load would 
affect judgment bias primarily if participants substantially invest their 
memory resources in the working memory task. The more difficult the mem-
ory task, the more important task focus is likely to be for the influence of 
working memory load on people’s judgments bias. Thus, we expected that 
task focus would yield strongest effects on people’s judgment bias in a high 
working memory load condition. Taken together, we hypothesized that the 
effect of working memory load on judgment bias would be moderated by task 
focus. Participants who focused primarily on the high working memory load 

https://osf.io/mgxw5/register/5730e99a9ad5a102c5745a8a
https://osf.io/mgxw5/register/5730e99a9ad5a102c5745a8a
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task should show a more conservative judgment bias. The latter  
effect should be smaller among participants who focused on the intuitive 
coherence judgment task.

Method

Participants. We used G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) 
to determine the sample size necessary to detect the previously found 
effect of working memory load on intuition performance with sufficient 
power. In Study 1, we found a moderate effect size of f² = .25 of working 
memory load on participants’ judgment bias. Based on a significance level 
of α = .05 and a power of 1-β = .90, G*Power indicated that a minimum 
sample size of 207 participants was necessary to reliably detect the effect.

The study was conducted at the psychological laboratory of a German 
university. Two hundred and eight students (178 women, Mage = 21.61, 
SDage = 5.45) participated in the study for course credit. Most participants 
were psychology students (n = 126) in their first semester (M = 1.48, SD = 1.37). 
Participants were randomly assigned to a low (n = 70), moderate (n = 67), or 
high working memory load condition (n = 71). The whole experiment took 
about 30 minutes. Participants who were interested in the study’s back-
ground were debriefed via email.

Procedure. We followed the procedure described in Study 1, with some 
slight changes. First, we did not present any personality questionnaires. 
Second, because working memory load did not affect mood in Study 1, we 
assessed mood both prior to and after the dual-task with a single item 
(Kilgore, 1999). Third, participants in Study 1 unexpectedly reported high 
levels of difficulty to judge the triads. We expected that this effect may be 
rooted in the verbal descriptions of the numeric ratings and thus adapted 
the labels in Study 2. Fourth, we used only two items to assess people’s 
subjective working memory load. As Cronbach’s α was sufficient, α = .60, 
we calculated an average score for subjective load. Fifth and last, we inves-
tigated participants’ task focus in the dual-task paradigm. To this end, we 
asked participants to report how they divided their cognitive resources 
between the two tasks. Participants indicated their task focus on a contin-
uous visual scale ranging between ‘intuition task’ to ‘memory task’.
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Results

We conducted the statistical analyses of the data as in Study 1. Following 
our pre-registration and in accordance with Study 1, we excluded all par-
ticipants who scored more than three standard deviations from the 
mean in either judgment accuracy, judgment bias, or the number of 
triads that were judged in the permitted period. Four participants did not 
meet the criteria, leaving a final sample of 204 participants.

Data preparation. Similar to Study 1, we excluded 4.5% of all judgments, 
as they were made in less than 300ms or after the triads disappeared 
from the screen. Second, we identified all triads that were solved delib-
erately. For this purpose, one judge evaluated participants’ solutions. 
Triads were considered solved when participants named the solution 
word, a synonym or a plausible alternative solution word. Comparable to 
Study 1, participants found M = 4.71 (SD = 2.42) correct denominators.

We calculated signal-detection indices to index intuition perfor-
mance (see Study 1). For judgment accuracy, we chose the discrimination 
index A’; for judgment bias, we chose index C. Again, we calculated lax 
and strict indices. For the strict version, we excluded all triads that were 
solved deliberately in the subsequent task. We examined the influence 
of working memory load on the accuracy of participants’ intuitive judg-
ment using the strict version both for the discrimination index and 
judgment bias.1

Working memory load manipulation. We first investigated the influ-
ence of working memory load on participants’ subjective performance 
in the dual-task. Results of the post-hoc tests are displayed in Table A3. 
As expected, participants reported more difficulties in remembering the 
word-letter strings depending on the working memory load condition, 
F(2, 201) = 175.48, p < .001, η² = .64. All post-hoc tests were significant, 

1 The reported analysis of people’s judgment bias differs from the analysis proposed in the 

pre-registration, which used a lax criterion. This change was made to accommodate the 

suggestions of an anonymous reviewer. Notably, the substantive results of the analysis with 

a lax criterion are comparable to the presented analysis.
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ps < .001. Participants’ subjective experience of working memory load 
reflected their memory performance, F(2, 201) = 63.17, p < .001, η² = .37. The 
longer the letter-digit string that participants had to keep in mind, the 
more difficulties participants had in the load task, ps < .001. Similar to 
Study 1, working memory load did not affect participants’ difficulties to 
judge the triads or their judgment strategies, ps ≥ .272. However, we 
found a marginally significant influence of working memory load on 
participants’ task focus, F(2, 201) = 2.89, p = .058, η² = .03. Post-hoc tests 
indicated that participants in the moderate load condition focused mar-
ginally significantly more on the load task than participants in the low 
load condition, Mdiff = 58.51, CI [3.52, 120.52], p = .071. No other differences 
between the conditions emerged, ps ≥ .224.

Table A3. Means and Standard Deviations of Participants’ Task Performance 
in the Working Memory Load Conditions (Study 2).

Working Memory Load

Low Moderate High

Performance in Working Memory Task

Correctly Remembered Strings 3.91 (0.28) 3.40 (0.80) 1.38 (1.18)

Subjective Load 1.65 (0.59) 2.29 (0.76) 3.07 (0.87)

Performance in Intuition Task

Subjective Difficulties 3.77 (0.69) 3.86 (0.72) 3.78 (0.94)

Reliance on Intuition 3.97 (0.72) 4.03 (0.84) 3.94 (0.83)

Deliberate Strategy 3.10 (1.13) 2.94 (0.97) 2.80 (1.20)

Task Focus 239.13 (159.70) 297.63 (154.00) 284.65 (132.81)

Notes. Item 1 to 5 range from 1 to 5. For task focus, participants responded on a visual analogue  
scale that ranged from 0 to 600. N = 204. 
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Working memory load and intuitive coherence judgments. Next, we 
investigated the influence of working memory load on intuition perfor-
mance. For this purpose, we used the strict version of judgment accuracy 
and judgment bias. Accuracy and bias did not correlate, p = .802.

Next, we inspected the distribution of participants’ reported task 
focus. The descriptive inspection suggested that participants’ task focus 
followed a bimodal distribution. Participants reported focusing either 
on the semantic coherence task or on the working memory task. In line 
with preregistration, we thus divided task focus into two groups using a 
median split to conduct post-hoc tests. Relevant means and standard 
deviations are displayed in Table A4.

Table A4. Means and Standard Deviations of Participants’ Performance Indices in the 
Semantic Coherence Task (Study 2).

Working Memory Load

Low Moderate High

Judgment Accuracylax 0.62 (0.09) 0.60 (0.10) 0.60 (0.11)

Judgment Biaslax 0.25 (0.40) 0.15 (0.35) 0.21 (0.42)

Judgment Accuracystrict 0.60 (0.10) 0.58 (0.11) 0.58 (0.11)

Judgment Biasstrict 0.28 (0.42) 0.18 (0.36) 0.25 (0.44)

Deliberately Found Denominators 4.57 (2.51) 4.65 (2.57) 4.93 (2.19)

Notes.strict: Only triads that were not solved explicitly were included in the analysis. N = 204
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In a first step, we tested whether working memory load affected 
the accuracy of participants’ intuitive coherence judgments. As pre-
dicted, this was not the case, F(1, 201) = .70, p = .496. To quantify how 
much the data favored the null hypothesis, we computed a Bayesian 
analysis. We used the default prior of P(M) = .50. Similar to Study 1, we 
found that the data are roughly ten times more likely to occur under the 
null hypothesis than under the alternative hypothesis, BF01 = 10.63. 
When we repeated the analysis including task focus, we again found no 
influence of working memory load, task focus or its interaction on par-
ticipants’ judgment accuracy, ps ≥ .20². Findings are depicted in Figure A2.

Figure A2. Independence of judgment accuracy of semantic coherence from working 
memory load and task focus (study 2). N = 204.

² This analysis was not included in the preregistration,  

but we included it because it was suggested by reviewers.
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Next, we examined the hypothesis that working memory load affects 
participants’ judgment bias. Unexpectedly, we found no significant impact 
of working memory load on participants’ judgment bias, F(1, 201) = 79, p = .457. 
Next, we included task focus as moderator variable. There were no main 
effects of load manipulation or task focus on people’s judgment bias, 
Fs(1, 198) ≤ .26, p ≥ .492. However, we found the expected interaction between 
working memory load manipulation and task focus, F(2, 198) = 4.34, p < .05, 
η² = .043. Findings are depicted in Figure A3. We conducted a follow-up anal-
ysis to interpret this effect.

First, we compared the influence of working memory load on partici-
pants’ judgment bias within the two task focus conditions. As expected, 
we found no effects of working memory load on judgment bias when par-
ticipants focused primarily on the semantic coherence task, F(2,198) = 1.17, 
p = .310. Furthermore, when we examined participants who focused on the 
load task, we found a significant influence of working memory load on 
participants’ judgment bias, F(2,198) = 4.17, p < .05, η² = .04. Originally, we 
hypothesized that participants in the high working memory load condition 
would yield more conservative judgment bias than participants in the low 
load condition. This was not the case, Mdiff = −.12, CI [−.32, .07]. Unexpectedly, 
participants in the medium load condition made significantly less conserv-
ative coherence judgments compared to the high load condition, Mdiff = −.25, 
CI [−.48, −.02], and marginally significant less conservative judgments com-
pared to the low load condition, Mdiff = −.23, CI [−.47, .01], p = .070.

Next, we compared participants’ judgment bias within each working 
memory load task. Originally, we had hypothesized that task focus would 
be most important for the influence on working memory load on partici-
pants‘ judgment bias in the high load condition. Consistent with this, we 
found a moderating influence of task focus on participants’ judgment 
bias in the high load condition, Mdiff = .24, CI [.42, .04], but not in the 
medium, Mdiff = −.17, CI [−.36, .03], or low load condition, Mdiff = .12, CI [−.07, 
.32]. Specifically, participants in the high load condition were more conserv-
ative when they focused on the working memory task compared to those 
who focused on the intuition task.

3 When we included task focus as a continuous variable, a similar interaction pattern emerged, 

F(2, 198) = 3.40, p < .05, η² = .04. No main effects were significant, Fs(1,198) ≤ 2.13, ps ≥ .121.



46

study two | results

Figure A3. The influence of working memory load on people’s judgment bias on seman-
tic coherence depends on task focus (study 2). N = 204.
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Discussion

Study 2, whose hypotheses were preregistered, replicated and extended 
our findings in Study 1. As expected, working memory load had no 
influence on the accuracy of participants’ intuitive coherence judg-
ments. Again, Bayesian statistics suggested that the null effect was 
robust and favored our hypothesis. Further, the null effect remained 
stable when we controlled for participants’ task focus. These findings 
provide further evidence that people are able to make accurate intui-
tive judgments of semantic coherence even under conditions that are 
cognitively demanding.

Moreover, consistent with our hypothesis, we found that the 
effects of working memory load were moderated by task focus: The 
working memory load tasks affected judgment bias only if participants 
focused considerably on the load task. Specifically, we found that par-
ticipants who focused on a highly demanding working memory load 
task made more conservative judgments compared to those who 
focused on the semantic coherence task. Additionally, participants who 
focused on a moderate working memory load condition were more lib-
eral compared to the low load condition. Consistent with previous stud-
ies (Hegarty et al., 2000), these findings suggest that people differen-
tially adapt to complex dual-task constraints resulting in different 
response behavior. The interaction effect on judgment bias in Study 2 
was more robust than the influence of working memory load in Study 1. 
Even though we exclude triads from the analysis that were solved delib-
erately in a subsequent task, we found a significant effect. Thus, task 
focus appears to be a key variable that shapes the effects of working 
memory load in intuitive coherence judgments.

One unexpected finding was that the influence of moderate work-
ing memory load on participants’ judgments differed substantially 
between Studies 1 and 2. In Study 1, participants in the moderate load 
condition were slightly more conservative in their judgment bias com-
pared to participants in the low load condition. These differences did not 
replicate in Study 2. One difference between the two studies was the 
type of participants they used: Participants in Study 1 were primarily 
advanced students who were familiar with the semantic coherence task. 
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In Study 2, participants were mostly recruited from first-year students 
who had no experience with psychological experiments. We suspect that 
the more experienced participants in Study 1 focused more on the 
familiar semantic coherence task, because they believed this task to be 
more important. By contrast, in Study 2, participants were less experi-
enced and hence may have differed more in their task focus. Consistent 
with this interpretation, participants in Study 2 who focused on the 
semantic coherence task descriptively displayed a similar pattern of 
results compared to participants in Study 1.

Unexpectedly, participants who focused on a moderate working 
memory load task were more liberal in their judgment bias compared to 
those participants who focused on a high or low working memory load 
condition. This finding is at odds with our prediction that working 
memory load leads to more conservative judgments of semantic coher-
ence as long as people invest sufficient memory resources on the sec-
ondary load task. Results indicate that the influence of working mem-
ory load on people’s intuitive judgments depends on more complex 
processes than anticipated. We consider this matter in more detail in 
the General Discussion.



meaningful themes | chapter two

49

General Discussion

The present studies addressed one of the core features of intuition, 
namely, its independence of working memory capacity, in the con-
text of intuitive judgments of semantic coherence. The results 
showed that working memory differentially affected accuracy and 
bias in intuitive coherence judgments. In line with dual process 
models (e.g. Evans, 2008; Kahneman, 2003), we observed that partic-
ipants could intuitively detect semantic coherence in experimental 
conditions at above-chance levels, regardless of whether verbal 
working memory load was high or low. At the same time, working 
memory load influenced the bias of intuitive judgments depending 
on the level of working memory load (Study 1) and people’s task 
focus (Study 2). The present findings thus indicate that taxing work-
ing memory may lower people’s inclination to trust their intuition, 
even when it leaves the accuracy of intuition intact.

Judgment Accuracy

Our findings that working memory load does not lower the accuracy of 
intuitive coherence judgments fit well with previous studies showing 
that working memory load had no influence on people’s intuitive judg-
ments (Bago & De Neys, 2017). However, the latter studies assessed intui-
tive judgments in reason-based problems, in which intuition does not 
lead to satisfactory results in the first place. It thus remained possible 
that working memory is required for adaptive, normatively useful 
forms of intuition. By contrast, the present studies examined the influ-
ence of working memory load in a task in which intuitive information 
processing (rather than deliberate reasoning) leads to better perfor-
mance and is hence adaptive (Topolinski & Strack, 2008). Despite this 
change in paradigm, working memory still did not impair the accuracy 
of intuitive coherence judgments. This finding is especially notable given 
that our working memory manipulation targeted the phonological loop, 
a subsystem of working memory that is related to the deliberate process-
ing of semantic coherence (Chein & Weisberg, 2014). Taken together, the 
present studies provide strong evidence that intuition is capable of accu-
rately detecting hidden relations even in the presence of a severely dis-
tracting task.
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Is there no limit to the cognitive capacity of intuitive information 
processing? We suspect there is, but only when working memory load 
becomes so extreme that people cannot engage in the semantic coher-
ence task anymore. To address this possibility, we ran an additional 
analysis (Supplemental materials Chapter 2). In this analysis, we 
included only those intuitive judgments that were made while partici-
pants performed accurately in the secondary load task (cf. Bago & De 
Neys, 2017). This led to a substantial loss of data (between 76 and 80% in 
the high load conditions), so that this analysis should be interpreted 
with much caution. In both studies, we found no significant influence 
of working memory load on participants’ intuition accuracy. However, 
when we divided participants in Study 2 according to their task focus, 
we obtained a marginally lower judgment accuracy, for those partici-
pants who primarily focused on the high working memory load task 
compared to those who focused on the intuition task, Mdiff = −.07, 
CI [−.14, .001], p = .053. Taken together, the present findings suggest that 
intuitive information processing operates to a considerable extent 
independently of working memory capacity. Nevertheless, it seems 
plausible that a minimum amount of attention is needed for partici-
pants to accurately process the triads’ semantic coherence.

Judgment Bias

Even when the accuracy of intuitive coherence judgments was pre-
served, working memory load led to a conservative shift in judgment 
bias (Study 1), especially when participants primarily focused on the 
working memory compared to the intuition task (Study 2). It thus 
appears that working memory load interferes with the way people make 
use of their intuition. Intuitive judgments might thus involve more 
than people’s sheer capacity for intuitive information processing. This 
notion is consistent with recent hybrid dual-process models (e.g. De 
Neys, 2013; Thompson & Morsanyi, 2012). These models propose that an 
additional, third type of information processing orchestrates the use of 
Type I and Type II processing. Type III processing is related to metacog-
nitive feelings, such as a feeling of rightness, and informs people about 
the reliability of their intuitive hunches (Thompson, 2009). In case 
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metacognitive feelings indicate a conflict between different intuitive 
hunches (De Neys, 2013), Type I processing is eventually devalued and 
type II processing is activated. Previous research indicated that those 
conflicts arise from different intuitions (see Bago & De Neys, 2017; De 
Neys, 2013). Yet, the present study provides initial evidence that working 
memory load may also affect people’s reliance on intuitive information 
processing. Con flict detection might thus play a vital role in people’s use 
of intuition in cognitively demanding situations.

Originally, we hypothesized that higher levels of working memory 
load would interfere with people’s metacognitive judgments resulting in 
a more conservative judgment bias. However, the present findings do not 
provide robust support for this hypothesis. Although participants showed 
a more conservative judgment bias in different working memory load 
conditions in the two studies, the effect was moderated -and even 
reversed- by moderators such as the complexity of the working memory 
task and people’s task focus. One factor that determines the influence 
of working memory load on people’s judgment bias may be the attribu-
tion of processing difficulty in the different working memory load condi-
tions. Previously, Topolinski and Strack (2009a) found that people attrib-
ute metacognitive experiences to one source only and devaluate fluency 
as a cue of semantic coherence when they identify a more salient source. 
This finding is consistent with previous notions on non-linear effects of 
working memory load on metacognitive judgments (Schwartz, 2008).

Likewise, in Study 2, participants who focused on the moderate 
working memory load task were more liberal in their intuitive judgments 
compared to those who focused on the low working memory load condi-
tion. By contrast, participants who focused on the high load condition 
were more conservative than those who focused on the intuition task. 
Conceivably, participants who engaged in the moderate working load 
condition attributed their experience of processing difficulty primarily 
to the load task rather than the intuition task resulting in a more liberal 
bias. By contrast, participants who focused on the high load condition 
underestimated the influence of working memory load on their experi-
ence of processing difficulty and misattributed the feeling to the seman-
tic coherence task. The latter interpretation, however, remains specula-
tive and requires testing in future studies.
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Limitations and Future Directions

The present studies provide the initial evidence that accurate intuitive 
information processing operates at least partly independently of work-
ing memory. To extend the present work, future studies may investi-
gate the influence of working memory load in different intuition tasks 
that assess the accuracy of people’s intuitions, such as the visual coher-
ence task (Bowers et al., 1990) or the artificial grammar task (Reber, 
1967). For intuition tasks that use visual stimuli, different working 
memory load tasks may be more suitable. In the present study, we used 
a task that targets the phonological loop. For the detection of visual 
coherence, however, a task that engages the visuospatial sketchpad may 
be more appropriate (Baddeley, 1992).

Moreover, to shed more light on the relationship of working mem-
ory load and judgment bias, it will be important to analyze the mecha-
nisms that determine how people use metacognitive experiences such 
as processing fluency to evaluate their intuitive hunches. Based on the 
present results, we suggest that people’s reliance on their intuitive 
hunches is moderated by attentional processes. Future studies may 
manipulate people’s focus of attention to further test this mechanism. 
In addition, because it remains uncertain whether metacognitive pro-
cessing is consciously accessible (De Neys, 2013), future research may 
make use of both self-report and behavioral data, such as judgment 
bias, to get a clearer picture of people’s reliance on their intuition.

Finally, future research could explore the implications of the pres-
ent findings for people’s experience of existential meaning (Heintzel-
man et al., 2013). Previous studies showed that judgments of meaning in 
life are based in part on people’s ability to intuitively detect meaningful 
relations (e.g., Heintzelman et al., 2013, see also Trent & King, 2010). The 
present studies suggest that it may be useful to distinguish between 
two components of this ability, namely, accuracy and bias. Findings 
indicate that accuracy is based on intuitive information processing and 
does not require working memory resources, suggesting that this could 
a stable source of experienced meaning in life. By contrast, bias in intu-
itive coherence judgments may be more fickle, given its susceptibility to 
working memory load. In this way, the present findings could shed new 
light on both stability and variability in experienced meaning in life.
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Concluding Remarks

Most people are familiar with the feeling of knowing something 
without knowing why. In the present research, we have shown that 
the accuracy of this type of feeling is to a considerable degree 
independent of working memory resources: Even when working 
memory is severely taxed, people are still capable of intuitively 
detecting the semantic coherence of word triads. However, work-
ing memory may still influence people’s intuition via a different 
route, namely, by changing the way people make use of their intui-
tion to judge a word triad as coherent. Taxing working memory 
may thus interfere with the way people make use of their intui-
tion, even when it leaves their basic capacity of intuition intact.
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Chapter Three

Based on Maldei, T., Baumann, N., & Koole, S.L. (in press). The 
Language of Intuition: A Thematic Integration Model of Intuitive 
Coherence Judgments. Cognition & Emotion.
https://doi.org/10.1080/02699931.2020.1736005

The Language of Intuition:  
A Thematic Integration Model of  
Intuitive Coherence Judgments
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Abstract

People can intuitively distinguish semantically coherent from incoher-
ent word triads, even without knowing the common denominator. 
Drawing on cognitive linguistics, the present authors suggest that intui-
tive coherence judgments are driven by the thematic relations of the 
triad words. Words are thematically related when they perform differ-
ent roles in the same scenario (e.g., chicken and egg are related via a 
production theme). Thematic relations differ from associations (chicken 
and little are associated with a Disney movie) and taxonomic relations, 
which specify common attributes between concepts (chicken and  
sparrow are both birds). Consistent with the thematic integration 
model, word triads with thematic (rather than taxonomic) relations 
were more often judged as coherent (Study 1). Moreover, priming the-
matic (rather than taxonomic) processing led to more intuitive coher-
ence judgments of word triads (Study 2). In three published datasets, 
thematic relations between triads’ word pairs predicted over half of the 
variance in intuitive coherence judgments (Study 3). Finally, when the 
existence of a common denominator and thematic relations were inde-
pendently manipulated, thematic relations drove intuitive coherence 
judgments (Study 4). These findings demonstrate that intuition draws 
on people’s thematic knowledge about the world.
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The Language of Intuition:  
A Thematic Integration Model of  
Intuitive Coherence Judgments

Intuition, or the ability to feel the right answer to a problem without 
conscious reasoning, is a ubiquitous phenomenon at the interface 
between cognition and emotion (Hodgkinson, Langan-Fox, & Sadler-
Smith, 2008). People rely on their intuition in major life decisions 
regarding close relationships, career choices, and social justice. Intuition 
further drives how people use tacit knowledge in their field of expertise 
(Klein, 2008), social situations (Lieberman, 2000) and even in judgments 
of meaning in life (Heintzelman, Trent, & King, 2013). It is therefore 
important to learn more about what underlies intuition.

One of the hallmarks of intuition is that it allows people to quickly 
extract covert meanings that people cannot fully articulate, even after 
extensive thinking (Topolinski & Strack, 2008). For instance, people can 
tell whether words like salt, deep and foam are related on a deeper level 
without being able to name the reason for their feelings (in this case 
the word sea, Bowers, Regehr, Balthazard, & Parker, 1990). Although this 
phenomenon has been extensively investigated, the processes that 
shape such intuitive coherence judgments remain incompletely under-
stood. Previous studies suggested that intuitive coherence judgments 
arise from the associations between the words and their hidden com-
mon denominator (e.g., Topolinski & Strack, 2009b). In the present arti-
cle, we propose and test an alternative perspective on intuitive coher-
ence judgments. Drawing on cognitive linguistics (Mirman, Landrigan, 
& Britt, 2017), we suggest that people use thematic relations, or the 
degree to which words can perform different roles in a common sce-
nario, to intuitively assess semantic coherence.

In what follows, we first review prior work on intuitive semantic 
coherence judgments. Next, we explain how intuitive coherence judg-
ments may be based on thematic processing. Finally, we present four 
studies that tested our theoretical analysis.
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Intuitive Coherence Judgments

The semantic coherence task is among the most well-established para-
digms in intuition research. Over forty published experiments support 
its validity (e.g., Bolte, Goschke, & Kuhl., 2003; Maldei, Koole, & 
Baumann, 2019; Remmers, Topolinski, Dietrich, & Michalak, 2015). In 
the task, participants judge the semantic coherence of seemingly unre-
lated word triads. Triads are related through a hidden common denom-
inator (coherent: salt, deep, and foam are related to sea) or unrelated 
(incoherent: bird, herring, and steam). To ensure the intuitive nature 
of the task, participants have up to three seconds to read and judge a 
word triad. Participants are further asked to provide a potential solution 
word right after each judgment (Bolte & Goschke, 2005; Topolinski & 
Strack, 2009b) or at the end of the experiment (Baumann & Kuhl, 2002; 
Bolte et al., 2003). Triads for which participants can correctly articulate 
the hidden denominator are removed from further analysis.

Studies have consistently shown that people can accurately detect 
semantic coherence relying on their intuition (e.g., Baumann & Kuhl, 
2002; Bolte & Goschke, 2005; Topolinski & Strack, 2009b). People can 
reliably distinguish between coherent and incoherent word triads in 
less than three seconds (Bolte & Goschke, 2005), even if they suffer 
from taxing working memory load at the same time (Maldei et al., 
2019). Moreover, encouraging participants to deliberate thinking 
impairs the detection of semantic coherence (Topolinski & Strack, 
2008). Detecting coherence thus seems to be a genuinely intuitive pro-
cess. Like other forms of intuition (De Vries, Holland, & Witteman, 
2008), people are better at intuitively detecting coherence when they 
are in a positive (rather than negative) mood (Bolte et al., 2003), or 
down-regulating negative mood (Baumann & Kuhl, 2002). Furthermore, 
people’s intuitive coherence judgments have been related to the experi-
ence of meaning in life (Heintzelman et al., 2013) and difficulties in 
decision-making among depressed patients (Remmers et al., 2015). The 
semantic coherence task thus provides an economic, reliable, and valid 
method for assessing intuition.

To explain how people intuitively judge semantic coherence, 
researchers have suggested that reading the triad words activates asso-
ciated concepts in the semantic memory (Bowers et al., 1990). When the 
words are associated with a common denominator, this denominator is 
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subliminally activated which may be experienced as processing fluency 
(Topolinski & Strack, 2009a, b). However, a problem for this spreading 
activation mechanism is that the triad words are only weakly associated 
with the hidden common denominator, which should substantially 
weaken such associative priming effects (Zander et al., 2016, pre-study). 
Moreover, processing fluency arises from many other sources, such as 
pronounceability (Song & Schwarz, 2009) and familiarity (Reber, 
Winkielman, & Schwarz, 1998). Each of these sources should dilute any 
fluency that arises from subtle spreading activation, thus hindering the 
accurate detection of semantic coherence.

Deriving Intuitive Coherence from Thematic Relations

How, then, do people accurately intuit semantic coherence? We suggest 
that intuitive coherence detection arises from the processing of the 
thematic relations between words. Semantic concepts are thematically 
related when they perform complementary roles in the same scenario 
(e.g., chicken and egg are related by a production theme). Characteristic 
for thematic relations is that they are 1) external, in that they occur 
between two or more things, and 2) complementary, in that those things 
must fulfill different roles. Thematic relations are distinct from taxo-
nomic relations, which represent an alternative type of semantic rela-
tions. Taxonomic relations specify the conceptual overlap of different 
things due to joint attributes (e.g., chicken and sparrow are both birds). 
Thematic relations also differ from mere associations, which occur when 
one concept evokes thoughts of another. Although thematic relations 
may create associations, they operate independently of associative 
strength (Estes & Jones, 2009; Maki & Buchanan, 2008). Effects of the-
matic relations therefore cannot be explained by traditional spread-
ing-activation models that consider associative strength the primary 
source of semantic relatedness (Estes & Jones, 2009; Mirman et al., 2017).

Extensive research in cognitive linguistics has shown that the-
matic relations play a key role in language comprehension (see Mirman 
et al., 2017 for a review). Moreover, thematic relations differ from taxo-
nomic relations both functionally and neuroanatomically. Initial 
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evidence suggests that thematic processing develops earlier in life 
(Brooks, Seiger-Gardner, & Sailor, 2014). With growing age and education, 
people increasingly often rely on taxonomic relations (Mirman et al., 
2017). Still, even highly educated adults routinely show a preference for 
thematic over taxonomic relations in similarity judgment tasks 
(Fröhlich & Högl, 2012; Lin & Murphy, 2001).

For various reasons, it seems plausible that thematic processing 
supports intuitive coherence judgments. First, thematic processing is 
fast and automatic (Estes & Jones, 2009). For instance, people rely on 
thematic relations to judge word pairs even when they are told to do 
somethings else (Wisniewski & Bassok, 1999). Second, thematic relations 
shape similarity ratings between remotely associated word pairs. The 
more people can integrate word pairs into common themes, the more 
they judge the words as similar (Estes, 2003). This differs from other 
types of semantic processing. For instance, things are related in a taxo-
nomic sense when they share common, exclusive attributes. Thus, taxo-
nomic relations are a convenient cognitive tool for judging similarities 
and differences between words. However, taxonomic relations are prob-
ably less helpful in estimating the global connection between seemingly 
unrelated words (Estes, 2003).

Third, thematic processing is facilitated by cognitive and affective 
processes that have been shown to promote accurate intuitions. For 
instance, priming people with a global (vs. local) mindset leads to both 
more thematic (over taxonomic) processing (Guest, Gibbert, Estes, 
Mazurksy & Lam, 2016) and better intuitions (Dijkstra, Pligt, Kleef, & 
Kerstholt, 2012). Likewise, positive mood is related to both a preference 
for thematic (over taxonomic) relations (Fröhlich & Högl, 2012) and 
accurate semantic coherence judgments (Bolte et al., 2003). Taken 
together, it appears that thematic processing occurs under the very con-
ditions that are important for accurate semantic coherence judgments.
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The Present Research and Hypotheses

Based on the foregoing, we propose a thematic integration model of 
intuitive coherence judgements. Specifically, we suggest that intuitive 
coherence judgments are based on thematic relations. When judging 
the coherence of a word triad, people quickly estimate the thematic 
relations between the word pairs that constitute the triad. The stronger 
the thematic relations between the words, the more likely the triad is 
judged to be coherent.

We tested the thematic integration model in four studies, which 
used different sets of word triads that were carefully pre-tested. All 
word lists can be found in the supplemental online appendix (see 
appendix Chapter 3). In Study 1, word triads were either primarily the-
matically or taxonomically related. To rule out the influence of a com-
mon denominator, all word triads were incoherent. We hypothesized 
that thematically related triads would be more likely judged as coherent 
than taxonomically related triads. In Study 2, participants were primed 
with either thematic or taxonomic processing. We predicted that partic-
ipants would be more likely to intuitively judge word triads as coherent 
in the subsequent task when they had previously engaged in thematic 
(vs. taxonomic) processing. Study 3 assessed the contribution of the-
matic relations in intuitive coherence judgments in previously pub-
lished studies. Finally, Study 4 experimentally manipulated the relation 
between the presence of a common denominator and the thematic rela-
tions between the triads’ constitutive word pairs. We hypothesized that 
thematic relations would predict intuitive coherence judgments, irre-
spective of the presence or absence of a common denominator.
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Study One

In our first study, we created two sets of word triads. In the first set of 
triads, two of the constitutive words were primarily thematically 
related. In the second set of triads, two constitutive words were primar-
ily taxonomically related. To eliminate the influence of a hidden com-
mon denominator on people’s intuitive coherence judgments, the third 
word was always unrelated to the other two words. We hypothesized 
that participants would intuitively judge word triads that contained a 
thematically related word pair as more coherent than word triads that 
contained a taxonomically related word pair. Further, to verify the intu-
itive nature of people’s coherence judgments of these newly developed 
word triads, we examined the speed of people’s coherence judgments.

Method

Participants. We used G*Power (Faul et al., 2007) to calculate sample size 
a priori. Fifty-four participants were necessary to detect a medium- sized 
repeated measure effect of f = .25 with r = .50 on a significance level of 
α = .05 with high power, 1-β = .95. To allow for removing outliers, we col-
lected the data of 62 participants (49 women, Mage = 22.27, SDage = 2.75).

Procedure. Like Studies 2 and 4, Study 1 was conducted at a German 
university laboratory. Moreover, in all studies, participants were 
recruited either via Sona System, a campus-wide, cloud-based partici-
pant management system or via email. Participants received course 
credit for their participation and were debriefed via email by request.

In Study 1, participants were randomly assigned to a triad list con-
dition. They were first introduced to the experiment and informed that 
the experiment’s goal was to investigate the relationship of personality 
and semantic processing. Previous studies found that positive mood 
was related to both intuitive coherence judgments (Bolte et al., 2003) 
and thematic processing (Fröhlich & Högl, 2012). Thus, for exploratory 
purpose, we asked participants to rate their current mood using three 
items for positive (e.g., ‘Currently, I feel happy’) and negative mood, respec-
tively (e.g., ‘Currently, I feel helpless’; see Maldei et al., 2019). Ratings were 
made on a four-point Likert scale ranging from ‘very much’ to ‘not at 
all’. Then, participants were introduced to the semantic coherence task. 
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The task started with a practice round. Participants received examples 
of a triad with denominator and a triad without denominator. Partic-
ipants were instructed to rely on their gut feelings to judge coherence. 
The instructions stressed that there was no need to find a common 
denominator (compare, e.g., Bolte et al., 2003). Participants used the 
button ‘m’ to indicate a coherence judgment and the button ‘x’ to indi-
cate an incoherence judgment.

A fixation cross was presented for 500ms prior to each triad. Then, 
the triad appeared for three seconds. Triads’ order was randomized in 
both the practice round and the main task. Participants had to respond 
within the given period. To complete the practice round, participants 
had to respond to at least eight out of ten triads within the allotted 
time. When participants failed this criterion, they had to repeat the 
practice round. Otherwise, the main task started.

After providing their intuitive coherence judgments, participants 
were questioned about their judgment strategies and reintroduced to 
the triads. This time, however, participants had to name the triads’ 
common denominator (e.g., Baumann & Kuhl, 2002). When participants 
were unable to name a potential denominator, they could proceed with 
the next triad. Participants had eight seconds to search and name a 
potential denominator (Remmers et al., 2015). Originally, the goal of 
this explicit solution task was to identify all word triads for which 
participants might have found the correct denominator when judging 
triads’ coherence. In Study 1, however, no triad had a common denomi-
nator. Still, the task was included for exploratory reasons unrelated to 
the present research question. We hence do not further discuss the 
explicit solution task.

Semantic coherence task. We created two lists that each had 19 the-
matic and 19 taxonomic word triads (for details, see supplemental 
online material, Study 1). Each word triad contained two words that 
were either thematically or taxonomically related (e.g., dog and bone vs. 
dog and cat) The third word was unrelated. Word pairs were adapted 
from a validated thematic preference task that used thematically and 
taxonomically words that were similar in terms of overall semantic 
relatedness (Fröhlich & Högl, 2012; see also supplemental online 
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material, Study 2). Notably, the related words were often not exclusively 
related thematically or taxonomically. This is because natural semantic 
concepts are often related simultaneously in a thematic and taxonomic 
way (see also Estes et al., 2011). Still, each related word was primarily 
related through the respective type of relatedness. To rule out position 
effects, we balanced the position of the related word: One of the 
related words was presented in the first position; the other related word 
was presented either at the second or third position. None of the triads 
contained a hidden common denominator. When we found a potential 
common denominator, we exchanged the neutral word in the two lists. 
Finally, triads were presented in a randomized order.

Task strategies. Participants rated their task strategies using a five-
point Likert scale ranging from ‘very much’ to ‘not at all’. Deliberate 
search for common denominators was assessed using two items. 
Participants also rated their reliance on intuition and difficulties in 
judging the triads. Finally, participants rated how much they believed 
they had relied on thematic (‘how much did you try to connect the words in a 
common story?’) or taxonomic processing (‘how much did you try to find similar-
ities between the words’) to judge triads’ coherence. We found no signifi-
cant relations between mood, task strategies, and intuitive coherence 
judgments, ps ≥ .141, so these are not further discussed.

Results

Data preparation. The data were analyzed with IBM SPSS 24.0. In line 
with most previous studies, we first excluded all responses slower than 3 
seconds or faster than 300ms (e.g., Baumann & Kuhl, 2002). This elimi-
nated 2.7% of all coherence judgments.

Intuitive coherence judgments. We proceeded with an ANOVA on  
intuitive coherence judgments with type of semantic relation as a with-
in-participants factor and triad list as between-participant factor.  
As can be seen in Figure B1, word triads were more likely to be judged as 
coherent when they were thematically rather than taxonomically related, 
F(1, 60) = 23.047, p < .001, η² = .28. There were no effects of triad list, ps ≥ .381.
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Response times. Participants judged words triads in under two seconds 
(M = 1753.89, SD = 502.37) which is comparable to previous studies (e.g. 
Bolte & Goschke, 2005). Findings suggest that people intuitively judge 
the new word triads.

Pearson correlations revealed that judgments’ speed was unrelated 
to people’s coherence judgments, ps ≥ .491. Likewise, there was no signifi-
cant influence of semantic relations and triad list on reaction time in 
an anova, p = .132. Results highlight that differences in coherence judg-
ments between thematic and taxonomic triads cannot be explained by 
differences in response times, which is often taken as a marker of pro-
cessing fluency. These null findings parallel findings in previous 
research (Baumann & Kuhl, 2002).

Figure B1. Intuitive coherence judgments for word triads that contain a thematic or tax-
onomic relation (Study 1, N = 60). The 95% confidence intervals are depicted as error bars.
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Discussion

Participants in Study 1 intuitively judged triads that contained a the-
matic relation as more coherent compared to word triads that contained 
a taxonomic relation. This provides initial evidence that intuitive judg-
ments of semantic coherence are grounded in thematic relations. 
Notably, none of the word triads contained a hidden denominator. 
Moreover, we controlled for the overall semantic relatedness between 
the target words and their thematically (compared to taxonomically) 
related words. Thus, the results of Study 1 are not easily explained in 
terms of spreading associations.

In Study 1, we created an unusual version of the semantic coher-
ence task in that none of the word triads contained a common denomi-
nator. It remains to be seen if people rely on thematic relations in the 
conventional version of the task that includes word triads in which a 
hidden denominator is present. We addressed this issue in Study 2.

Study Two

In Study 2, we chose a different approach that allowed us to use a more 
conventional version of the semantic coherence task. Specifically, we 
manipulated whether participants were primed with either thematic or 
taxonomic processing. The priming task was adapted from a validated 
procedure (Engeser & Baumann, 2014). Participants first solved ana-
grams that were either thematically or taxonomically related to a target 
word presented next to the anagram. Participants were encouraged to 
use target words’ semantic relation to solve the anagram more easily. 
Based on the thematic integration model, we hypothesized that partici-
pants who were primed with thematic (compared to taxonomic) rela-
tions in the anagram task would intuitively judge words triads as more 
coherent in a subsequent semantic coherence task.
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Method

Participants. We collected the complete data of 89 students (74 women, 
Mage = 22.26, SDage = 2.31). Due to laboratory schedule problems, we could 
not collect the a-priori calculated sample size of 130 participants. We 
thus conducted a post-hoc power analysis for the repeated measures 
anova that tested the main hypothesis. The power analysis indicated 
that the empirically found between-participant effect of f = .29 had a 
sufficient power of 1- β = 84, on a significance level of α = .05 and r = .66 
among the repeated measures.

Procedure. As in Study 1, participants were first informed that the goal 
of the experiment was to investigate the relationship of personality 
and semantic processing. Next, they completed an anagram task. 
Participants’ goal was to solve twenty anagrams as fast as possible. 
Participants were told that a word presented to the left was related to 
the anagram and would help them solve the task. Half of the partici-
pants were randomly assigned to the thematic anagram condition, the 
others to the taxonomic anagram condition. After the task, participants 
were asked whether they had discovered a systematic relationship 
between the related word and the target word.

Participants next completed a thematic preference task and rated 
their current mood on the same items administered in Study 1. The 
tasks were included for exploratory purpose and are unrelated to the 
present research question (for results, see supplemental material, Study 
2). Participants then repeated the anagram task with 20 new anagrams 
to reactivate a thematic or taxonomic processing mode. Finally, partici-
pants completed a semantic coherence task, which consisted of 32 
coherent and 32 incoherent triads (compare Maldei et al., 2019). First, 
participants intuitively judged the triads’ semantic coherence. 
Participants next reported their decision strategies. Finally, the word 
triads were presented again and participants were asked to deliberately 
search for a common denominator.
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Anagram task. Each trial consisted of a target word and an anagram 
word (cf. Engeser & Baumann, 2014). Participants had to solve the ana-
gram by finding the word that was related to the target word. Half of 
the target words were derived from a thematic preference task (Fröhlich 
& Högl, 2012) by forming anagrams based on the words that were related 
to the target word either thematically (e.g., virus and dctoor) or taxo-
nomically (virus and bateirca). For those target words that were not 
derived from the preference task, we created related words. None of the 
presented words were used in the semantic coherence task. To create 
easily solvable anagrams, we retained the first and last letter of each 
word. Then, we randomly assigned the words to two lists. Participants in 
both conditions were presented with half of the words prior to the the-
matic preference task and the remaining half after the task.

Results

Data preparation. We first excluded responses longer than 3 seconds or 
faster than 300ms (3.5% of all coherence judgments). We then calculated 
hit and false alarm rates for each participant. We excluded all triads for 
which participants named the correct denominator in the subsequent 
task, as in prior semantic coherence research (see Baumann & Kuhl, 2002). 
Two coders evaluated participants’ potential denominators inde-
pendently. When the coders disagreed, we coded the triad as solved. On 
average, participants found M = 4.31 common denominators (SD = 2.79). 
Two participants were outliers in their triad judgments by judging fewer 
than 46 out of 64 triads in time and were excluded from further analysis.

Anagram task. A descriptive analysis of the task showed that partici-
pants solved nearly all anagrams, M ≥ .97. Most errors were typos. In the 
taxonomic condition, most participants identified that the two words 
were related through a common category. For thematic relations, partici-
pants had more difficulties to name words’ relationship; still, some par-
ticipants were able to detect that the words were thematically related. 
There were no differences between experimental conditions in mood or 
decision strategies in the semantic coherence task, ps ≥ .162. Nevertheless, 
participants reported marginally more difficulties to judge the triads in 
the thematic priming condition, r(87) = .19, p = .076.



70

study two | results

Coherence judgments. Next, we examined whether priming thematic 
processing increased intuitive coherence judgments. An anova with 
thematic priming as a between-participants factor and coherence (tri-
ads with vs. without a common denominator) as a within-participant 
factor yielded a significant main effect of coherence, F(1, 85) = 55.20, 
p < .001, η² = .39. Coherent triads were more likely judged as coherent than 
incoherent triads. Furthermore, there was a significant main effect of 
thematic priming on people’s intuitive coherence judgments, 
F(1, 85) = 6.16, p < .05, η² = .07. As can be see in Figure B2, participants 
primed with thematic (vs. taxonomic) processing judged triads more 
likely as coherent, regardless of the actual coherence of the triads. We 
found no interaction between priming and coherence, p = .870.

Figure B2. Intuitive coherence judgments of word triads as a function of priming the-
matic or taxonomic relations (Study 2, N = 88). The 95% confidence intervals are depicted 
as error bars.

0.0

0.10

0.20

0.30

0.40

0.50

0.60

0.70 Taxonomic Priming

ematic Priming

DenominatorNo Denominator

0.400.460.36 0.29

Co
he

re
nc

e 
Ju

dg
m

en
ts



meaningful themes | chapter three

71

Discussion

Participants who had previously solved thematically related anagrams 
intuitively judged word triads as more coherent than participants who 
had solved taxonomically related anagrams. This priming effect con-
firms that thematic processing plays an important role in intuitive judg-
ments of semantic coherence.

Study Three

In Study 3, we examined the influence of thematic processing in previ-
ously published studies of intuitive coherence judgments. Using data-
sets from five experiments from three independent teams of research-
ers, we calculated average intuitive coherence judgments of word triads 
and let independent judges assess the thematic relations between the 
word pairs of the triads. We predicted that thematic relations, as rated 
by independent judges, would be higher in word triads that contain a 
hidden denominator. Moreover, we hypothesized that stronger thematic 
relations reliably predict higher levels of intuitive coherence judgments.

In Study 3a-c, we asked participants to judge the word pairs’ relat-
edness in terms of content. We did no further specify the rating task’ 
instructions because extensive research has shown that people sponta-
neously use thematic relations to judge the meaningful relations 
between remotely associated words (Estes & Jones, 2009; Wisniewski & 
Bassok, 1999). Because an anonymous reviewer expressed doubts regard-
ing this method, we tested the validity of our assumption in Study 3d. 
Specifically, we replicated the procedure of Study 3a, but specified the 
instructions asking participants to exclusively rate thematic or taxo-
nomic relations of triads’ word pairs. Via instructions, a manipulation 
check, and examples from Estes and colleagues (2009), we ensured that 
participants relied solely on thematic or taxonomic relations in their 
ratings (for details, see supplemental online material Study 3d).
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Method

Original datasets. Dataset A consisted of two published experiments by 
Bolte et al. (2003). The semantic coherence task in this study consisted 
of 36 triads with and 36 triads without common denominator derived 
from the original set (Bowers et al., 1990). Dataset B contained results 
from two published studies by Kuhl and Kazén (2008) and Kazén, Kuhl, 
and Quirin (2015). The semantic coherence task here consisted of 24 
triads with a common denominator and 24 triads without a common 
denominator. The dataset included intuitive coherence judgments of 
the word triads, but lacked any information on people’s explicit solu-
tions to the word triads. Dataset C originated from an unpublished 
study by Schönbrodt and Hauser (2015). In this study, the semantic 
coherence task consisted of 50 triads with a common denominator and 
50 triads without a common denominator. For this dataset, we calcu-
lated two different scores for each triad. For the first score (Cstrict), we 
applied the conventional approach in intuition research (e.g., Baumann 
& Kuhl, 2002) and excluded all triads for which participants had found 
the correct solution word from further analysis. For the second score 
(Clax), we included explicitly solved triads similar to Dataset B. Thus, the 
dataset includes both intuitive and non-intuitive judgments of seman-
tic coherence. For more details on the datasets, see the supplemental 
online material of Study 3.

Participants. We followed previous studies on semantic relatedness to 
determine sample size. Previous studies collected data from 20 
(Topolinski & Strack, 2009b) to 58 participants (Bolte & Goschke, 2005). 
Thus, we started with 28 participants for the smallest set of word triads 
(Study 3b, 23 women, Mage = 22.36, SDage = 2.47). For the more important 
and larger triad sets, we collected data of 50 participants (Study 3a, 38 
women, Mage = 22.02, SDage = 2.93), and 48 participants (Study 3c, 42 
women, Mage = 22.40, SDage = 3.31). A power analysis indicated that 
medium sized differences, dz = .5, between coherent and incoherent 
word triads in terms of thematic relatedness in Study 3a (3b, 3c) could be 
detected in a dependent t-test on a significance level of α = .05, with a 
power of 1-β ≥ .93 (.72, .92). Matching the sample size of Study 3a, we 
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collected data of 109 students in Study 3d (88 women, Mage = 21.80, 
SDage = 3.38). Participants were pseudo-randomly assigned to a thematic 
(n = 55) or taxonomic (n = 54) relations condition.

Procedure and materials. For each dataset, an independent sample of 
participants judged the thematic relations of the three constitutive 
word pairs derived from the original triad set. We arranged the word 
pairs into three lists depending on their location in the original triad 
(pair 1-2, pair 1-3, pair 2-3). Next, we randomized the list order. Finally, 
we pseudo-randomized the word pairs’ position within each list to 
avoid word repetitions.

At the beginning of each study, participants were informed that 
the study’s goal was to validate a task that would be used for psycho-
logical diagnostics in the future. Next, a series of word pairs was pre-
sented. Participants rated how much the two words were related to one 
another in terms of their content on a four-point Likert scale (‘not at 
all related’ = 0 to ‘strongly related’ = 3). In Study 3a-c, we did not further 
specify the rating task. In Study 3d, we instructed participants in detail 
to rate either thematic or taxonomic relations (see supplemental online 
material, Study 3d). On each page, five word pairs were presented. At the 
end of each study, participants were asked to provide demographic 
information regarding their age, gender, and occupation.

In Studies 3a and 3d, we derived 216 word pairs from the 72 triads 
used in the original study; in Study 3b 75 word pairs from the 25 new 
triads, and in Study 3c, we derived 300 word pairs from the 100 triads. 
The studies took 15 (Study 3b) to 45 minutes (Study 3c).

Results

Thematic relations in Study 3a-c. In a first step, we evaluated thematic 
relation ratings of triads’ word pairs. To calculate the reliability of 
judges’ estimates of thematic relations, we used two-way random intra-
class correlations. Results indicate that thematic relations were judged 
reliably across judges, ICCs ≥ .96. For further analyses, we averaged the-
matic relation ratings of the three constitutive word pairs to obtain a 
single thematic relation rating for each triad. Next, we investigated 
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differences between triads with a common denominator and triads 
without a common denominator in terms of their thematic relatedness. 
The results are shown in Table B1. Across datasets, dependent t-tests 
showed that word pairs stemming from triads with a common denomi-
nator were rated as more thematically related than word pairs stem-
ming from triads without a common denominator. Thus, the presence 
of a common denominator was positively related to the thematic relat-
edness of word triads.

Coherence judgments in Study 3a-c. Next, we aggregated ratings of 
triads’ thematic relatedness across judges and entered these into a hier-
archical regression analysis predicting average coherence judgments. In 
the first step, we entered presence (vs. absence) of a common denomi-
nator as a predictor of intuitive coherence judgments. As can be seen in 
Table B2, the presence of a common denominator significantly pre-
dicted coherence judgments in all datasets. This prediction is consistent 
with the spreading-activation model (e.g., Bowers et al., 1990).

In the second step, we included triads’ thematic relatedness as a 
predictor. In line with the thematic integration model, adding thematic 
relatedness increased effect sizes significantly (Table B2). Triads with 
stronger thematic relatedness were more likely to be judged as coherent 
(Table B3). When explicitly solved triads were included in people’s coher-
ence judgments, presence of a common denominator continued to pre-
dict coherence judgments significantly, after we had controlled for the-
matic relatedness. However, when the explicitly solved triads were 
excluded from the analysis, presence of a common denominator no 
longer significantly predicted coherence judgments after we had con-
trolled for thematic relatedness. In all datasets, thematic relatedness 
predicted coherence judgments with medium to large effect sizes 
(Cohen, 1988), even while including the presence of a common denomi-
nator as a predictor in the analyses.
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Table B1. Thematic Relations of Triads With and Without Common Denominator 
(Study 3).

Triads with 
Denominator

Triads without 
Denominator

Dataset Pairs M SD M SD t p

A Words 1-2 1.35 0.38 0.91 0.40 16.40 < .001

Words 1-3 1.21 0.40 1.02 0.40  6.98 < .001

Words 2-3 1.31 0.39 0.87 0.37 14.62 < .001

Averaged 1.28 0.36 0.93 0.37 17.58 < .001

  

B Words 1-2 1.54 0.39 0.51 0.29 18.37 < .001

Words 1-3 1.98 0.26 0.49 0.39 20.84 < .001

Words 2-3 1.28 0.39 0.58 0.31 14.05 < .001

Averaged 1.60 0.46 0.52 0.34 10.20 < .001

C Words 1-2 0.94 0.53 0.54 0.43 13.94 < .001

Words 1-3 0.94 0.49 0.64 0.45 13.04 < .001

Words 2-3 1.09 0.50 0.54 0.39 19.69 < .001

Averaged 1.00 0.57 0.57 0.40 19.95 < .001

Notes. P-values are based on dependent t-tests. 
nA = 50; nB = 28; nC = 48
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Table B2. Results of Regression Analyses with Presence of a Common Denominator 
and Thematic Relatedness Predicting Intuitive Coherence Judgments (Study 3).

Model 1 Model 2 Model Comparison

Dataset N R² F R² F ΔR² ΔF

Astrict 72 .16 12.82 .50  34.67 .35  47.94

Blax 48 .53 51.76 .71  55.40 .18  28.31

Cstrict 100 .27 36.23 .70 112.50 .43 138.08

Clax 100 .34 49.60 .74 137.89 .40 150.49

Notes. Model 1 included presence vs. absence of a common denominator as a predictor. In Model 2, 
thematic relatedness was added as a predictor. Subscripts: strict = explicitly solved triads were excluded 
from further analyses; lax = explicitly solved triads were included. All models and model comparisons 
were significant, p < .001.
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Table B3. Results of Hierarchical Regression Analyses with Presence/Absence of a 
Common Denominator and Thematic Relatedness Predicting Intuitive Coherence 
Judgments (Study 3).

Dataset Astrict Dataset Blax

R² β t p R² β t p

Model 1 .16 .53

Denominator .39  3.58 < .001 .73  7.19 < .001

Model 2 .50 .71

Denominator .14  1.55   .126 .30  2.64 < .05

Thematic 
Relatedness .64  6.92 < .001 .60  5.32 < .001

Dataset Cstrict Dataset Clax

R² β t p R² β t p

Model 1 .27 .34

Denominator .52  6.02 < .001 .58  7.04 < .001

Model 2 .70 .74

Denominator .08  1.26  .223 .16  2.49 < .05

Thematic 
Relatedness .79 11.72 < .001 .76 12.24 < .001

Notes. Subscripts: strict = explicitly solved triads were excluded from further analyses; lax = explicitly 
solved triads were included. nA = 72; nB = 72; nC = 100
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Thematic relations in Study 3d. First, we evaluated ratings on thematic 
and taxonomic relations of triads’ word pairs. Results indicate that the-
matic and taxonomic relations were judged reliably across judges, 
ICCs ≥ .95. Next, we excluded eight participants who reported that they 
did not understand the instructions. A chi²-test indicated that compre-
hension of instructions did not differ between the thematic and taxo-
nomic relatedness conditions, p = .446.

Next, we compared thematic and taxonomic relations of the word 
pairs. For this purpose, we averaged thematic and taxonomic relations 
for each triad. Then, we conducted an anova with repeated measure on 
presence of a common denominator and a between-participant factor 
relatedness type. As expected, the presented word pairs were overall 
more thematically related compared to taxonomically related, 
F(1, 99) = 164.99, p < .001, η² = .63. Moreover, consistent with Study 3a, we 
found that triads with a common denominator were more thematically 
and taxonomically related compared to triads without common denom-
inator, F(1, 99) = 338.28, p < .001, η² = .77. Finally, a significant interaction 
emerged, F(1, 99) = 164.70, p < .001, η² = .63. Post-hoc tests revealed that all 
means differed from one another, ts(99) ≥ 4.08, p < .001. Results indicate 
that differences between triads with versus without common denomi-
nator were stronger for thematic relatedness. This interaction is dis-
played in Figure B31. Taken together, findings support our notion that 
thematic relations are the dominant type of semantic relations in the 
remotely associated word pairs and are stronger in triads with versus 
without denominator.

Next, we aimed to validate the relatedness ratings used in Study 
3a-c. For this purpose, we conducted a hierarchical regression analysis 
including thematic and taxonomic relatedness, and presence of a com-
mon denominator as predictors of Study3a’s relatedness ratings. Results 
are displayed in Table B4. As expected, thematic relatedness strongly 

1 Levene-test of error variance indicated that the thematic and taxonomic relatedness rating 

condition might differ substiantially in error variance, Levene-stats ≥ .3.55, p ≤ .062. Thus, we 

conducted Mann-Whitney-U-test to contrast ratings between the two conditions. Results 

indicated that ratings on thematic compared to taxonomic relations were higher for triads 

with and without a common denominator, Mann-Whitney-U ≥ .207.00, p ≤ .001.
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and significantly predicted relatedness ratings of Study 3a. Taxonomic 
relatedness and presence of a common denominator predicted related-
ness ratings significantly, but with a much smaller effect size.

Coherence judgments. Finally, we contrasted the role of thematic and 
taxonomic relatedness, and the presence of a common denominator on 
people’s averaged coherence judgments (Table B4). Consistent with the 
thematic integration model, triads’ thematic relatedness strongly pre-
dicted averaged intuitive coherence judgments. We found no additional 
influence of taxonomic relatedness. Presence of common denominator 
was reduced to a marginally significant predictor.

Figure B3. Relatedness Ratings as a function of relatedness type and presence of a 
common denominator (Study 3d, N = 72). The 95% confidence intervals are depicted as 
error bars.
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Table B4. Results of Hierarchical Regression Analyses with Thematic Relatedness, 
Taxonomic Relatedness and Presence/Absence of a Common Denominator Predicting 
Relatedness Ratings and Intuitive Coherence Judgments of Study 3a (Study 3d).

Relatedness Ratings Coherence Judgementsstrict

R² β t p R² β t p

Model 1 .87 .43

Thematic 
Relatedness .94 22.08 < .001 .66 7.37 < .001

Model 2 .91 .44

Thematic 
Relatedness .77 15.97 < .001 .55 4.61 < .001

Taxonomic 
Relatedness .25  5.19 < .001 .17 1.45 < .001

Model 3 .92 .46

Thematic 
Relatedness .74 15.62 < .001 .49 4.09 < .001

Taxonomic 
Relatedness .25  5.50 < .001 .17 1.49  .141

Denominator .11  3.02 < .001 .18 1.94  .057

Notes. Subscripts: strict = explicitly solved triads were excluded from further analyses. N = 101
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Discussion

Consistent with the thematic integration model, ratings of triads’ the-
matic relations from independent judges predicted over half of the vari-
ance in intuitive coherence judgments in multiple datasets (Study 3a-d). 
Moreover, when we assessed thematic and taxonomic relations inde-
pendently, we found that thematic relations primarily drove intuitive 
coherence judgments (Study 3d). Indeed, presence of a common denomi-
nator was reduced to a minor predictor of people’s intuitive coherence 
judgments when we controlled for differences in thematic relations. 
These findings demonstrate that thematic relations contribute to peo-
ple’s capacity to intuitively discriminate triads that contain a hidden 
denominator from those who do not.

Study 3’s findings may seem at odds with previous published stud-
ies that found no differences between triads with versus without a com-
mon denominator in terms of semantic relatedness (Bolte & Goschke, 
2005; Topolinski & Strack, 2009b). However, previous studies used rela-
tively small samples, along with measures and procedures that were not 
optimally suited to detect a difference in thematic relatedness between 
word triads with versus without a common denominator (for more 
details, see the supplemental online material, Study 3d). Study 3 thus 
provides a much more sensitive and statistically well-powered test of 
the effects of the thematic relatedness in intuitive coherence judgments 
than previous studies.

Study Four

In Study 4, we pitted the influence of thematic relatedness against the 
presence versus absence of a common denominator. We developed two 
versions of the semantic coherence task. In the first version of the task, 
triads with a common denominator were more thematically related 
than triads without a common denominator. This version corresponds 
with the conventional version of the semantic coherence task. In the 
second, new version of the task, however, triads with a common denom-
inator were less thematically related than triads without a common 
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denominator. Consistent with the thematic integration model, we pre-
dicted that participants would base their intuitive coherence judgments 
on the triads’ thematic relatedness regardless of the presence or absence of 
a common denominator.

Method

Materials. To create two versions of the semantic coherence task, we used 
word triads derived from Schönbrodt and Hauser (2015). This set of word 
triads was the largest of the sets examined in Study 3 (Dataset C). As we 
outlined in Study 3, in the original version of the task, triads with (versus 
without) a common denominator were more thematically related (Table B1).

To create an alternate version of the task, we used the thematic rela-
tion norms. We selected the triads in a way that allowed a maximum 
amount of word triads while maintaining a significantly negative relation-
ship between presence of common denominator and thematic relations. To 
this end, we used the 18 most thematically related triads without hidden 
denominator and the 18 least thematically related triads that still con-
tained a denominator. To avoid a biased drawing, we developed the control 
list by randomly drawing 36 word triads with half of them containing a 
common denominator (for more details, see the supplemental online 
material, Study 4).2 

Participants and design. A power analysis indicated that we needed fif-
ty-four participants to reliably detect a between-within participants inter-
action effect of f = .25 with r = .50, α = .05, 1-β = .95. To account for outliers, we 
collected the data of sixty students (56 women, Mage = 19.63, SDage = 5.90). 
Participants randomly received either the alternative triad list or the con-
trol list in the semantic coherence task. The experiment lasted about 15 
minutes.

² Because of an error, nine triads of the control list were also presented in the alternative triad list. 

We excluded these triads for the final analysis. Nevertheless, even when the triads were 

included in the analysis, we still found a significant interaction effect supporting our hypothe-

sis, F(1, 55) = 40.77, p < .001, η² = .42.
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Procedure. Participants first provided demographic data and were told 
that the study’s goal was to validate a diagnostic test. The semantic 
coherence task was administered the same way as in Studies 1 and 2, 
except that (a) we did not assess participants’ judgment strategies, as 
they turned out to be of no importance in the first two studies; and (b) 
participants could search for a potential denominator for as long as they 
wanted.

Figure B4. Intuitive coherence judgments of word triads as a function of task type and 
presence of a common denominator (Study 4, N = 58). In the standard task, thematic 
relations were higher in triads with a hidden denominator. In the alternate task, the-
matic relations were stronger in triads without a hidden denominator. The 95% confi-
dence intervals are depicted as error bars.
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Results

Coherence judgments. Following the same procedure as presented in 
Studies 1-2, we excluded 3.1% of participants’ coherence judgments. Next, 
we calculated hit and false alarm rates for each participant. Two partici-
pants did not respond properly to the task and were excluded from further 
analysis. Additionally, we excluded all triads for which participants named 
the correct denominator in the subsequent task. On average, participants 
solved two triads deliberately (SD = 1.67).

We first conducted an anova with the presence (vs. absence) of a com-
mon denominator as a within-participants factor and type of task (regular 
versus alternate) as a between-participants factor. As expected, triads that 
contained a common denominator were more often judged as coherent, 
F(1, 56) = 13.60, p < .001, η² = .20. Yet, as hypothesized, the influence of the com-
mon denominator was moderated by task type, F(1, 56) = 42.90, p < .001, 
η² = .43. This interaction is displayed in Figure B4. No main effect of task 
type was found, p = .418.

We used Bonferroni-corrected t tests to determine the nature of the 
observed interaction. In the regular task, triads with a common denominator 
were more likely judged as coherent than triads without a common denomi-
nator, t(56) = 7.30, p < .001, η² = .48. In the alternate task, however, this pattern 
was reversed: Participants judged triads with (vs. without) a common 
denominator significantly less likely as coherent, t(56) = -2.05, p < .05, η² = .07.

Discussion

As predicted by the thematic integration model, thematic relatedness drove 
people’s intuitive judgments of semantic coherence independent of the 
presence of a common denominator. Moreover, the effect of the presence of 
a common denominator on intuitive coherence judgments reversed when 
we alternated the task so that there was a negative relationship between 
presence of a common denominator and thematic relations. Triads with (vs. 
without) denominator were less likely to be judged as coherent when they 
were less thematically related. These results demonstrate that thematic 
relations are an essential factor of people’s intuitive coherence judgments 
in both coherent and incoherent word triads.
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General Discussion

Across four studies, we found converging evidence that thematic rela-
tions of word triads drive people’s intuitive coherence judgments. In 
Study 1, participants intuitively judged word triads that contained a 
primarily thematically (vs. taxonomically) related word pair more likely 
as coherent. In Study 2, participants who previously engaged in the-
matic (vs. taxonomic) processing judged word triads more likely as 
coherent afterwards. In Study 3, thematic relations of triads’ constitu-
tive word pairs predicted over half of the variance in intuitive coherence 
judgments of word triads in three prior datasets. Finally, in Study 4, 
which manipulated the relationship of the presence of a common 
denominator and triads’ thematic relatedness, thematic relations were 
found to drive participants’ intuitive coherence judgments, even when 
they were negatively related to the presence of a common denominator.

Previous models proposed that the accuracy of intuitive coherence 
judgments is explained by subliminal spreading activation of the com-
mon denominator of triad words (Bowers et al., 1990; Topolinski & 
Strack, 2009b). These association-based models suggest that the types 
of semantic relations between the triad words have a negligible influ-
ence on people’s intuitive coherence judgments. Contrary to these mod-
els, we found that thematic (compared to taxonomic) processing plays a 
dominant role in intuitive judgments of semantic coherence (Studies 1 
and 2). Indeed, when we contrasted the presence of a common denomi-
nator with thematic relations of the words that constitute a triad, we 
found that differences in thematic relations were the more decisive 
factor in shaping intuitive coherence judgments (Studies 3 and 4). These 
findings question whether spreading-activation of associations is the 
sole driver of intuitive coherence judgments.

Instead, the present findings suggest that people intuitively use 
distinct types of semantic processing to estimate hidden coherence. 
Thematic processing allows people to rapidly estimate semantic related-
ness and provides information about meaningful relations between 
seemingly unrelated semantic concepts (Wisniewksi & Bassok, 1999). 
Thus, to the extent that people base their intuitions on thematic pro-
cessing, people will be able to access a highly adaptive, reliable, yet cog-
nitively efficient form of semantic processing.
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Detecting coherence is an essential component of people’s feelings 
of meaning in life (Heintzelman et al., 2013). Thus, intuitive thematic 
processing may play an important role in how people appraise the world 
and their personal role in it, thereby shaping the appraisals that are inte-
gral to emotional life (Scherer, 2019). Preliminary research indeed indi-
cates that search for meaning in life is associated with stronger a prefer-
ence for thematic processing (Maldei, Baumann, & Koole, under review).

Limitations and Future Directions

The present research investigated the thematic integration model in 
multiple sets of triad words that were carefully selected and pre-tested 
by ourselves and other researchers. Nevertheless, thematic relatedness 
and the presence of a common denominator were confounded in the 
original datasets. The present study therefore cannot provide a defini-
tive answer as to whether thematic relations and the activation of a 
hidden denominator independently contribute to people’s intuitive 
judgments or interact in their influence on coherence judgments. One 
way to address this question in future research would be to replicate 
Study 1 with thematic and taxonomic word triads that contain a com-
mon denominator and are comparable in terms of associative strength.

Second, the present studies do not address the relationship 
between thematic processing and fluency (Topolinski & Strack, 2009b). 
From the present perspective, the strength of thematic relations 
between the words that constitute the triads might account for differ-
ences in processing fluency between coherent and incoherent word tri-
ads (Topolinski & Strack, 2009b). Consistent with this, thematic relations 
have been found to facilitate information processing (Estes & Jones, 
2009), which may induce feelings of processing ease. However, studies 
on thematic relations and processing fluency are scarce (Estes, Gibbert, 
Guest, & Mazursky, 2012; Estes & Jones, 2009). We encourage more 
research along these lines.

Finally, the present research did not explicitly address the role of 
emotion in intuitive coherence judgments. It is already established that 
the accuracy of intuitive coherence judgments is modulated by affect 
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(Baumann & Kuhl, 2002; Bolte et al., 2003). From the present perspective, 
this modulation effect may be due to a shift in thematic processing. 
Indeed, preliminary evidence suggests that positive mood leads to a 
stronger preference for thematic processing (Fröhlich & Högl, 2012). The 
effects of positive affect on thematic processing thus appear a fruitful 
avenue for future research. Conversely, intuitive coherence judgments 
may influence people’s emotions, for instance, by changing people’s 
understanding of emotionally relevant situations. Emotion theorists 
have long held that knowledge and appraisals unfold partly in automatic 
and intuitive fashion during emotion elicitation (Lazarus & Smith, 1988; 
Scherer, 2019). These ideas could be tested in a novel manner by adapting 
the intuitive coherence task to include emotionally relevant words.



88

data availability statement 

Concluding Remarks

People are remarkably accurate in intuitively sensing the semantic 
coherence of word triads. In the present research, we showed that these 
intuitive feelings largely derive from the processing of thematic rela-
tions, that is, how words might perform different roles in the same sce-
nario. We hope that this work will enable deeper insights into the inter-
play of cognitive and affective processes in intuition.
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Abstract

Objective: Since times immemorial, people have searched for meaning 
in life. Yet, the psychological mechanisms that underlie the search for 
existential meaning have remained largely unclear. Merging insights 
from existential psychology and cognitive linguistics, the present 
authors suggest that searching for meaning in life leads people to 
focus on thematic relations, that is how different concepts complement 
another in a common scenario (e.g., thesis and party are part of a 
graduation theme). Method: Two laboratory studies and an online 
survey (combined N = 499) investigated the relationship between search 
for meaning in life and a thematic focus. Results: In Study 1, search 
for meaning in life was positively associated with intuitive coherence 
judgments of thematically related word triads. In Study 2, preference 
for thematic (over taxonomic) relations was positively associated with 
search for meaning. Moreover, thematic preference mediated a positive 
relationship between search for and presence of meaning in life. 
Finally, in Study 3, experimentally inducing participants to search for 
meaning in life led to a stronger preference for thematic relations 
compared to a control group. Conclusions: Results provide initial evi-
dence that thematic knowledge may serve as an adaptive psychological 
tool in people’s search for meaning in life.
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Existential Themes: Search for Meaning in  
Life Increases Focus on Thematic Relations
The search for meaning in life is a fundamental human motivation 
(Frankl, 1963). Searching for meaning appears to be psychologically salu-
tary, in that leading a meaningful life is linked to greater well-being 
(e.g., Baumeister, 1991). Unfortunately, not all meaning seekers are 
granted the experience of meaning in life. Consequently, the search for 
meaning may be a source of suffering and emotional upheaval (Steger, 
Kashdan, Sullivan, & Lorentz, 2008). It is therefore important to learn 
more about the psychological mechanisms that explain how people 
search for meaning in life.

In the present article, we propose that one important psychological 
mechanism in people’s search for meaning in life can be found in the 
way people organize their conceptual knowledge. Blending insights 
from existential psychology and cognitive linguistics, we suggest that 
the search for meaning leads people to focus on thematic relations, a 
type of semantic relation that describes how things play complemen-
tary roles in a common scenario (e.g., dog – leash; Mirman, Landrigan, & 
Britt, 2017). In what follows, we first discuss previous psychological 
research on meaning in life. Next, we outline the presumed role of the-
matic processing for meaning-making. Finally, we present three studies 
that empirically examined how a thematic focus is implicated in peo-
ple’s search for meaning in life.

People’s Search for Meaning in Life

The search for meaning in life is sometimes seen as a philosophical 
problem that is far removed from everyday concerns. Existential think-
ers, however, have countered that leading a meaningful life is an urgent 
concern for people from all walks of life (Frankl, 1963; Yalom, 1980). As 
the philosopher Friedrich Nietzsche (1889) once observed, “If we possess 
our why in life, we shall get along with almost any how.” These famous 
words went on to become the motto of psychiatrist and Holocaust survi-
vor Victor Frankl (1946), whose psychological memoir Man’s Search for 
Meaning documents how the search for meaning helps people to endure 
even the cruelest treatments. After the war, Frankl (1946) founded 
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logotherapy, a historical predecessor of modern meaning therapy. This 
counseling approach recognizes the vital role of meaning in healing and 
well-being and has nowadays become connected with cognitive-behav-
ioral therapy and positive psychology (Wong, 2010).

Empirical research on meaning in life has been greatly stimulated 
by the development of standardized questionnaires tapping into the 
experience of meaning in life (McDonald, Wong, & Gingras, 2012). 
Various studies in this tradition have confirmed the strong positive link 
between the experience of meaning in life and well-being (Goodman, 
Doorley & Kashdan, 2018; McGregor, McAdams, & Little, 2006; Zika & 
Chamberlain, 1992). Most of the research to date has focused on vari-
ous sources of meaning in life and ways to improve people’s access to 
these sources (e.g., Bohlmeijer, Westerhof, & Emmerik-De Jong, 2007; 
Habermas & Bluck, 2000; Hicks, Cicero, Trent, Burton, & King, 2010).  
By comparison, the search for meaning in life has received less  
systematic attention.

To bring the search for meaning in life in sharper focus, Steger 
and colleagues (2006) created the Meaning in Life Questionnaire, which con-
sists of two independent scales assessing people’s search for and pres-
ence of meaning in life (for validation studies, see Steger et al., 2006; 
Steger, Kashdan, Sullivan, & Lorentz, 2008; Steger, Kawabate, Shimai, & 
Otake, 2008; Steger, Oishi, & Kesebir, 2011). In this questionnaire, partic-
ipants rate their search for meaning (‘I search for something that makes my 
life meaningful’) and the presence of meaning in life (‘I know the purpose of 
my life’) on five items each. Studies using the Meaning in Life Questionnaire 
have clearly shown that searching for meaning in life differs from the 
experience of meaning in life in both their functions and their effects 
on psychological well-being. It is common for people to search for 
meaning in life when meaning is absent; however, some people search 
for meaning even when they are already experiencing a fair amount  
of meaning in their life.

An important discovery to emerge from the aforementioned 
research is that the search for meaning in life is associated with both 
positive and negative psychological outcomes. On the one hand, search 
for meaning in life is accompanied by more rumination, negative affect, 
and lack of meaning in life (e.g., Steger, Kashdan et al, 2008; Steger et 
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al., 2011). On the other hand, it appears that the search for meaning in 
life can at times result in finding more meaning. For instance, day-to-
day measures have shown that search for meaning predicts higher lev-
els of meaning in life on the following day (Newman, Nezlek, & Thrash, 
2018). Taken together, individual differences in the search for meaning 
in life seem heterogeneous, in that they may be associated with either 
positive outcomes or negative outcomes. This heterogeneity suggests 
that search for meaning in life could be linked to multiple, qualitatively 
different psychological mechanisms.

Meaning in Life and Semantic Coherence

To understand the mechanisms that drive the search for meaning in 
life, it is useful to first consider how people come to experience mean-
ing in life. On the basis of various scholarly traditions, Heine et al. 
(2006) proposed that existential meaning is a relational construct, which 
arises from the expected relations that people construct and impose on 
their worlds. Building on and extending this idea, Heintzelman, King, 
and colleagues have suggested that the experience of meaning in life 
does not only involve constructed relations, but also the detection of 
actual relations that exist in the world (Heintzelman & King, 2014; 
Heintzelman et al., 2013). From the latter perspective, people experience 
meaning in life when they detect coherence, that is, reliable patterns of 
stimuli in their environment.

To assess people’s ability to detect coherence, Heintzelman et al. 
(2013) used the semantic coherence task (Bowers, Regehr, Balthazard, & 
Parker, 1990). In this task, participants intuitively judge the semantic 
coherence of seemingly unrelated word triads. Some word triads contain 
a hidden common denominator that relates the words in a meaningful 
sense (e.g., salt, deep, foam are related through sea) whereas other word 
triads are unrelated (bird, herring, and steam). People can intuitively 
detect semantic coherence in this task in less than three seconds (Bolte, 
Kuhl, & Goschke, 2003), even when their working memory is severely taxed 
(Maldei, Koole, & Baumann, 2019). The semantic coherence task is thus a 
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valid paradigm for assessing intuitive detection of semantic coherence.
Using the semantic coherence task, Heintzelman et al. (2013)  

conducted two experiments that examined the causal impact of 
semantic coherence on the experience of meaning in life. In these 
experiments, participants were exposed to word triads that were either 
semantically coherent or semantically incoherent. In both experi  ments, 
participants in the coherent condition rated their lives as significantly 
more meaningful than participants in the incoherent condition.  
These findings fit with the idea that intuitive feelings of semantic 
coherence are among the fundamental building blocks of the experi-
ence of meaning in life. Intuitive detection of semantic coherence 
thus appears to contribute to people’s ability to find meaning in life.

Semantic Coherence and Thematic Relations

How do people intuitively detect semantic coherence? Drawing from 
cognitive linguistics (e.g., Estes & Jones, 2009; Mirman et al., 2017; 
Wisniewski & Bassok, 1999), we have recently proposed that the answer 
may lie in people’s ability to process thematic relations between words 
(Maldei, Baumann, & Koole, in press). Things or people are themati-
cally related when they fulfill complementary roles in a common sce-
nario. For instance, people who are asked to name words that are asso-
ciated with hammer would rarely name thunder. Still, the two words 
are thematically related by a nordic god theme (Estes & Jones, 2009; 
Maki & Buchanan, 2008). Thematic relations differ from another 
important type of semantic relations, namely taxonomic relations, 
which denote that concepts share common attributes (e.g., hammer 
and screwdriver are both tools).

Compared with taxonomic relations, thematic relations allow 
people to relate seemingly unrelated concepts through a common 
theme (Wisniewksi & Bassok, 1999). This attribute makes them espe-
cially useful to discover- or create- coherent patterns. Consistent with 
this, four recent studies found converging evidence that thematic 
relations drive judgments in the semantic coherence task that was 
discussed in the preceding section (Maldei et al., in press). For 
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instance, word triads that were thematically related were more likely 
judged as coherent than word triads that that were taxonomically 
related. Furthermore, among word triads from three previously pub-
lished datasets, thematic relations between triads’ word pairs predicted 
over half of the variance in intuitive coherence judgments. Finally, 
experimentally priming thematic (rather than taxonomic) processing 
led to more intuitive coherence judgments of word triads.

For several reasons, it seems likely that people draw upon thematic 
relations when they are searching for meaning in life. First, as previ-
ously discussed, thematic relations drive intuitive coherence judgments 
(Maldei et al., in press), which in turn shape the experience of meaning 
in life (Heintzelman et al., 2013). Second, processing thematic relations 
promotes the integration of many distal cognitive elements into a 
coherent theme (Estes & Jones, 2009). Such distal cognitive elements 
may be especially relevant in detecting more abstract forms of coher-
ence that may be relevant to experience meaning in life. Third, the-
matic relations are a core component of linguistic comprehension 
(Mirman et al., 2017), which should facilitate the formation of coher-
ence life narratives. These narratives are conducive to finding meaning 
and satisfaction in life (Bohlmeijer et al., 2008; Habermas & Bluck, 
2000; McLean et al., 2019).

The Present Research and Hypotheses

In the present research, we examined the role of thematic relations in 
people’s search for meaning in life. Our general hypothesis was that peo-
ple’s search for meaning in life promotes a focus on thematic relations. 
We tested this hypothesis in different ways in three empirical studies.

In Study 1, we examined the association between search for 
meaning in life and the intuitive experience of coherence in word tri-
ads that were either predominantly thematically related or predomi-
nantly taxonomically related. If search for meaning in life facilitates a 
focus on thematic relations, people who are chronically more (rather 
than less) invested in the search for meaning will be more attuned to 
thematic relations. We therefore predicted that search for meaning in 
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life would be positively correlated with the intuitive experience of 
coherence in thematically related word triads. Notably, we predicted no 
such correlation for taxonomically related word triads.

In Study 2, we investigated the relationship between search for 
meaning and people’s preference for thematic compared to taxonomic 
relations. We hypothesized that search for meaning would be positively 
related to a preference for thematic relations. Moreover, we explored 
whether thematic focus might facilitate a successful search for mean-
ing. To this end, we examined whether thematic preference would medi-
ate the relationship between search for meaning and presence of mean-
ing in life. In addition, we explored whether thematic preference would 
moderate the relation between search for meaning in life and life stress.

Finally, in Study 3, we experimentally varied people’s tendency to 
search for meaning in life to examine its impact on thematic focus. 
Specifically, we informed participants in the experimental condition that 
they would write an essay about what makes their life meaningful later 
on. In the control group, we informed them about the essay without any 
further details. We hypothesized that people who were informed about 
the meaning task would show a stronger preference for thematic rela-
tions compared to the control group. Study 3 thus provided a test of the 
causal impact of search for meaning on thematic focus.

Study One

In the first study, we first asked participants to intuitively judge the 
semantic coherence of a set of word triads that contained either a the-
matic or taxonomic relation. Later, we invited participants to participate 
in an ostensibly independent study in which we assessed both people’s 
search for and presence of meaning in life. We predicted that people’s 
disposition to search for meaning would be positively related to coher-
ence judgments of thematically related triads.
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Method

Participants. The study was conducted in a German laboratory. 
Originally, the study consisted of two independent studies. The first 
study was conducted in the context of another research project (Maldei 
et al., in press). After this, we invited participants to participate in a 
second, seemingly unrelated study. Sixty-two students (49 women, 
Mage = 22.27, SD = 2.75) completed the whole procedure and received course 
credit for their participation. Post-hoc power analysis (Faul, Erdfelder, 
Lang, & Buchner, 2007) indicated that a medium sized-correlation, 
ρ = .30, could be detected with a power of 1-ß= .79 on a one-sided signifi-
cance level of α = .05. Participants were informed that the study’s pur-
pose was to investigate the relationship of semantic memory and per-
sonality. The experiment lasted about 30 minutes. Participants were 
fully debriefed via email by request. All participants gave informed 
consent at the beginning of the experiment.

Semantic coherence task. We administered a version of the semantic 
coherence task to assess people’s intuitive coherence judgments (Bolte et 
al., 2003). To investigate the role of thematic and taxonomic relations 
on people’s intuitive judgments, we developed a new set of 38 word tri-
ads derived from an adapted version of the thematic preference task 
(Fröhlich & Högl, 2012, see also Study 2). In the original preference task, 
a target word (e.g., dog) can either be matched to a thematically related 
word (e.g., bone) or a taxonomically related word (e.g., cat). For the new 
word triads, we used the target word and either the thematically or the 
taxonomically related word. Then, we added a third, unrelated word that 
we derived from word triads used in previous studies (see Maldei et al., 
in press). Thus, half of the new word triads contained a thematically 
related word pair, the other half a taxonomically related word pair. To 
avoid word repetitions, we created a second list, in which we added the 
respectively other related word to the target word and included the 
same control word. Both lists included 19 thematic and 19 taxonomic 
triads. To control for systematic position effects, we randomly balanced 
the position of the related word. To examine the exclusive influence of 
thematic (compared to taxonomic) relations on intuitive coherence 
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judgments, we made sure that all triads did not contain a hidden 
denominator. When we found a potential common denominator, we 
exchanged the neutral word in the two lists. Finally, we randomized the 
order of triads and pseudo-randomly arranged participants to one of 
the two triad lists.

Meaning in life questionnaire. To assess search for and presence of 
meaning in life, we administered the German version of the validated 
Meaning in Life Questionnaire (Steger et al., 2006). Each scale consisted 
of five items. Participants rated their search for meaning (‘I search for 
something that makes my life meaningful’ Cronbachs α = .93) and presence of 
meaning (‘I know the purpose of my life’, α = .93) on a seven-point Likert 
scale ranging from 1 (‘absolutely untrue’) to 7 (‘absolutely true’).

Procedure. Participants were first informed that the whole procedure 
included two independent studies and they were invited to participate 
in the second study, as well. The first study was programmed using the 
software package of Eprime 2.0 (Schneider, Eschman, & Zuccolotto, 
2002). First, participants provided demographic data and rated their 
current mood using three items for both positive (‘Currently, I feel 
happy’) and negative mood (‘Currently, I feel helpless’, Kazén, Kuhl, & 
Quirin, 2015) on a four-point Likert scale ranging from 1 (‘very much’) to 3 
(‘not at all’). Next, participants completed the semantic coherence task 
starting with a training phase.

The introduction included examples of word triads that contained 
a common denominator and no denominator. Participants were 
instructed to intuitively judge the triads within three seconds (Bolte et 
al., 2003). To judge a triad as coherent (incoherent), they pushed the 
respective keyboard button ‘m’ (‘x’). The training phase including five 
coherent and five incoherent triads. Participants had to judge at least 
eight triads within 3 seconds to finish the training. Each trial stared 
with a fixation cross appearing for 500ms. Then, the triad was pre-
sented for three seconds. A blank screen was presented after each triad 
for a randomly varying period ranging from 500 to 2000 ms. At the end 
of the task, participants were asked about their performance in the task. 
These questions are irrelevant for the present study and are therefore 
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not discussed any further. Finally, all triads were presented again. This 
time, participants were invited to fill in a potential solution word that 
could connect the triad words. Participants had eight seconds to write a 
solution word or to skip the triad.

The second study was presented in an online survey system and 
was part of a Bachelor’s thesis investigating a research question unre-
lated to the present study. At the beginning, we presented participants a 
set of words instructing them to find either a thematic or taxonomic 
relation. Instructions were pseudo-randomized. After the task, the 
Meaning in Life Questionnaire (Steger et al., 2006) was administered. 
However, the experimental manipulation failed as most participants 
filled in similar words or did not comply with the instructions. 
Importantly, an anova confirmed that the manipulation had no influ-
ence on people’s search for meaning, F(1, 61) = .05, p = .818.

Results

We analyzed data using SPSS 24.0. First, we conducted Pearson-
correlations to examine the relationship between search for and pres-
ence of meaning. Consistent with previous studies (e.g., Steger et al., 
2006), we found a negative relationship between search for and  
presence of meaning, r = −.36, p < .01.

To test our hypothesis that search for meaning in life would be 
positively related to people’s intuitive coherence judgments for the-
matic triads, we conducted a Multivariate Analysis of Variance 
(MANOVA) with coherence judgments for thematic and taxonomic 
triads as dependent variables, search for meaning in life as a continu-
ous covariate and the methodological factor triad list as the independ-
ent variable. Presence of meaning was included as a control variable. 
Findings indicated that search for meaning in life predicted marginally 
significantly more intuitive coherence judgments across all triads, 
F(2, 57) = 2.86, p = .06, η² = .07. There was no effect of presence of meaning 
or triad list, p ≥ .752. Subsequent ANOVAs indicated that the effect was 
driven by a significant influence of search for meaning on people’s 
intuitive coherence judgments for triads containing a thematic relation, 
F(1, 58) = 4.70, p < .05, η² = .08. No other effects emerged, ps ≥ .453.
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To examine the direction of the effect, we conducted a hierarchical 
regression analysis with search for meaning as the predictor and coher-
ence judgments of thematic triads as the dependent variable. In Step 2, 
we included coherence judgments of taxonomic triads, triad list as well 
as presence of meaning in life as control variables. Results are displayed 
in Table C1. Consistent with our hypothesis, higher levels of search for 
meaning were associated with more intuitive coherence judgments for 
triads containing thematic relations. Results were robust even when we 
controlled for presence of meaning, intuitive coherence judgments of 
taxonomic triads, and triad list.

Table C1. Summary of Hierarchical Regression Analyses with Search for Meaning 
Predicting Intuitive Coherence Judgments of Thematic Triads.

R² FDiff β T p

Model 1 .07  4.64 < .05

Search for Meaning .27 2.15 < .05

Model 2 .40 10.54 < .001

Search for Meaning .26 2.34 < .05

CJ of Taxonomic Triads .57 5.52 < .001

Presence of Meaning .06  .54   .592

Test List .07  .63   .530

Notes. Coherence Judgments (CJ) of triads with a taxonomic relation, presence of meaning as well as 
test list were included as control variables. N = 62
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Discussion

As hypothesized, search for meaning was related to the level of coher-
ence that participants perceived in thematically related word triads. We 
found no such effect for triads that contained a taxonomic relation nor 
for presence of meaning in life. The present research provides initial 
evidence that people’s search for meaning taps into the intuitive pro-
cessing of thematic relations.

Yet, there are several restrictions that refrain us from drawing 
further conclusions on the role of a thematic focus in people’s search 
for meaning in life. First, Study 1 contained some extraneous proce-
dures because it was not exclusively designed to test the relationship 
between search for meaning and thematic focus. Second, Study 1 had a 
small sample size, which limits the statistical power. Third, the positive 
relationship between search for meaning and thematic focus was lim-
ited to intuitive judgments of semantic coherence. In this task, partici-
pants were explicitly instructed to intuitively search for coherence. The 
positive relationship between search for meaning and thematic focus 
might thus depend on the explicit instruction to intuitively search for 
coherence. To rule this explanation out, we conducted an additional 
study to examine the direction of the relationship between search for 
meaning and people’s thematic focus.

Study Two

In Study 2, we aimed to conceptually replicate the relationship between 
search for meaning and focus on thematic relation. This time, our investi-
gation aimed at chronic individual differences. In an online survey (N = 262), 
we administered a trait measure of the search for meaning in life (Steger 
et al., 2006) and a validated measure of people’s preference for thematic 
(over taxonomic) processing. Previous research indicates that people differ 
reliably in the extent to which they rely on thematic and taxonomic 
knowledge to judge relatedness (e.g., Mirman & Graziano, 2012; Fröhlich & 
Högl, 2012). Consistent with Study 1, we hypothesized that people’s search 
for meaning is related to higher levels of thematic preference.
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In a more exploratory vein, we also investigated potential effects of 
the link between search for meaning and thematic focus on presence of 
meaning in life and well-being. One way to interpret Study 1’s findings is 
that thematic focus is psychologically adaptive. From this perspective, 
focusing on thematic relations may allow meaning seekers to discover 
more meaning in their life. Another possibility, however, which is equally 
consistent with Study 1’s findings, is that thematic focus is psychologically 
maladaptive. From this alternative perspective, focusing on thematic rela-
tions may keep people from finding meaning, thereby leading to an inten-
sified search for meaning in life.

To empirically explore these different possibilities, we also assessed 
people’s trait presence of meaning in life and life stress in Study 2. If 
focusing on thematic relations is adaptive, then preference for thematic 
relations should foster a sense of meaning in life. In this case, search for 
meaning can be expected to show a positive link to presence of meaning 
in life via preference for thematic relations. Moreover, preference for 
thematic relations can be expected to reduce the stressful effects of 
searching for meaning in life. By contrast, if focusing on thematic rela-
tions is maladaptive, then search for meaning can be expected to show a 
negative link to presence of meaning in life via preference for thematic 
relations. Moreover, preference for thematic relations can be expected to 
amplify the stressful effects of searching for meaning in life.

Method

Participants. We conducted an online study at a German university. 
Two-hundred and sixty-two participants completed the whole proce-
dure (218 women, Mage = 21.91, SDage = 4.27, Range: 18−.5). Most of the 
sample were undergraduate students (95%). One-hundred and seven 
participants studied psychology. Post-hoc power (Faul et al., 2007) analy-
sis indicated that a medium sized correlation, ρ = .30, could be detected 
with a power of 1-ß = .99 on a two-sided significance level of α = .05. 
Participants received course credit for their participation and were 
debriefed via email by request. All participants gave informed consent 
at the beginning of the experiment.
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Meaning in life. To assess people’s search for and the presence of mean-
ing in life, we administered the questionnaire the same way as in Study 1. 
Again, scales were highly internally consistent, Cronbach’s α = .92.

Thematic preference task. To assess individual differences in the 
preference for thematic compared to taxonomic relations, we adminis-
tered an adapted version of the thematic preference task (Fröhlich & 
Högl, 2012). In this task, participants were instructed to judge which of 
two words was more related to a target word (e.g., dog) presented right 
above the two words. Whereas one word was thematically related (e.g., 
bone), the other word was taxonomically related (e.g., cat). Previous 
studies found a strong bias towards thematic relations (e.g., Fröhlich & 
Högl, 2012). Because this effect may be driven by confounding factors 
such as differences in associative strength, we adapted the original 
word list to balance people’s preference for thematic or taxonomic 
relations. Moreover, we discovered that several words were culturally 
biased. For instance, the original list contained the triad hawaii, mis-
souri, and beach. Germans would have difficulties to detect the taxo-
nomic connection. We adapted these triads to the German cultural con-
text. Finally, we varied presentation order of the thematic and 
taxonomic words between items. The task consisted of 39 word triads. 
To examine the stability of people’s thematic preference, we split the 
task in two parts. We randomly assigned 20 word triads to the first part 
and 19 triads to the second part. Judgments within, Cronbach’s αs = .79, 
and between the sets were consistent, r(262) = .76 , p < .001, suggesting 
that the task assessed people’s thematic preference reliably. We thus 
calculated an averaged thematic preference score that varied between 1 
(exclusively thematic preference judgments) and 0 (exclusively taxo-
nomic preference judgments).

Life stress. We used two scales of the Volitional Components Inventory 
(VCI, Fröhlich & Kuhl, 2003) to assess life stress. In the VCI, life stress is 
assessed by both current demands (e.g., ‘My current life circumstances are very 
tough’) and threats (e.g., ‘Recently, there have been many changes in my life, I have 
to deal with’) with four items each. Participants responded on a 5-point 
Likert type scale ranging from 1 (‘not at all’) to 4 (‘extremely’). Both scales had 
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good internal consistencies, Cronbach’s α ≥ .82, and were highly interre-
lated, r(261) = .61. We thus calculated an average score for life stress.

Procedure. The complete study took about 35 minutes and was pro-
grammed with Questback Unipark. At the beginning of the study, partici-
pants were informed that the study’s goal was to investigate people’s 
attitudes and perception of similarities. Next, participants rated their 
current mood on an adapted version of the positive and negative affective 
scale (Kazén et al., 2015). This version consisted of 17 items including 
three items for both positive (e.g., ‘Currently, I feel happy’) and negative mood 
(e.g., ‘Currently, I feel helpless’; see Study 1). Participants rated their mood on 
a four-point Likert scale ranging from 1 (‘very much’) to 3 (‘not at all’).

Next, participants were introduced to the thematic preference task. 
They were instructed to quickly choose one of the two words that 
appeared more related to the upper target word. Instructions highlighted 
that the judgment was subjective and should be based on participants’ 
feelings of relatedness. In the interval between the two parts of the 
thematic preference task, participants filled in a battery of question-
naires including the Volitional Component Inventory (Fröhlich & Kuhl, 
2003) and the Meaning in Life Questionnaire. We included additional 
personality trait questionnaires to both increase the temporal distance 
between the two preference tasks and to examine the validity of the 
German version of the Meaning in Life Questionnaire (Steger et al., 
2006). As other questionnaires are of minor importance for the present 
research question, we will not address them in detail in the method sec-
tion. Descriptions and correlational results are included in the supple-
mental online material. Finally, we re-assessed people’s thematic prefer-
ence and collected demographic data at the end of the experiment.

Results

Correlational analyses. First, we conducted Pearson correlations of 
thematic preference and the relevant variables. Results are displayed in 
Table C2. Consistent with Study 1, we found that search for meaning in 
life was negatively related to presence of meaning in life. Still, both 
search for and presence of meaning were positively related to a 
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stronger thematic preference. The direction of these correlations is 
notable given that the correlational patterns of search for meaning and 
presence of meaning were each other’s mirror image for all other scales 
(see Table C2). Results suggest that both search for and presence of 
meaning coincide with a higher preference for thematic relations, but 
diverge in their relation to well-being and mood.

Thematic preference and meaning in life. In an exploratory vein, we 
examined whether thematic preference mediated a positive relation 
between search for and presence of meaning in life. We conducted a 
mediation analysis to examine this hypothesis (Hayes, 2018). We used 
the Model 4 analysis with N = 5000 bootstraps. Results revealed a direct 
negative effect of search for meaning on presence of meaning in life, 
B = −.42, SE = −.06, t(259) = −7.45, p < .001. At the same time, thematic pref-
erence mediated an indirect positive effect of search for meaning on 
presence of meaning in life, B = .04, SEBoot = .02, LLCIBoot = .004, 
ULCIBoot = .080. Results are displayed in Figure C1.

Figure C1. Thematic preference mediates the relation between search for meaning and 
presence of meaning in life in Study 2 (N = 262). Standardized ß-weights are depicted. 
The direct path is presented in brackets. All variables are z-standardized. 
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Life stress. Finally, again for exploratory purposes, we examined the 
role of search for meaning and thematic preference on life stress. Based 
on the correlational pattern, we suspected that thematic preference 
might moderate the relationship between search for meaning and life 
stress. To examine this notion, we conducted a hierarchical regression 
analysis on life stress including search for meaning and thematic prefer-
ence as predictors in step 1 and the interaction effect in step 2. Results 
are displayed in Table C3. Higher levels of search for meaning were 
related to more life stress. Moreover, a significant interaction emerged 
in step 2. To interpret the result, slopes comparing values of one stand-
ard deviation above compared to below the mean were plotted (Dawson, 
2014). Results indicate that search for meaning in life was associated 
with higher levels of life stress among participants with low thematic 
preference, β = .41, t(258) = 5.80, p < .001. By contrast, search for meaning 
did not predict life stress among participants with high thematic prefer-
ence, β = .14, t(258) = 1.46, p = .147.

Table C2. Descriptives and Correlations of Thematic Preference and Personality Traits.

M SD 2. 3. 4. 5. 6. 7.

1. Thematic 
Preference  0.59 0.19 .17**  .14**  .06 −.07 −.06   .23**

2. Search for 
Meaning  4.42 1.46 — −.39** −.10   .21**   .26**  −.20**

3. Presence of 
Meaning  4.55 1.39 —   .30**  −.20**  −.25** −.02

4. Positive 
Mood  2.43 0.67 —  −.34**  −.23** −.03

5. Negative 
Mood  1.40 0.58 —   .50** −.08

6. Life Stress  1.99 0.63 — −.08

7. Age 21.91 4.27 —

Notes. + p < .10, * p < .05, ** p < .01. N = 262
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Discussion

Study 2 addressed the relationship between search for meaning in life 
and people’s preference for thematic over taxonomic relations on the level 
of individual differences. As expected, search for meaning in life was 
positively related to the preference of thematic (over taxonomic) relations.

In our exploratory analyses, we found an indirect positive relation-
ship between search for and presence of meaning in life through the-
matic preference: The more meaning seekers displayed thematic prefer-
ence, the more likely they were to experience the presence of meaning in 
life. Moreover, thematic preference moderated the aversive relationship 
between search for meaning in life and life stress. Participants high in 
thematic preference did not display the positive relation between search 
for meaning and life stress that was observed among participants low in 
thematic preference. These findings should be interpreted with caution 
given that they are exploratory. Nonetheless, the mediational pattern in 

Table C3. Hierarchical Regression Analyses with Search for Meaning  
and Thematic Preference Predicting Life Stress.

R²Diff FDiff β t p

Model 1 .08 10.77 < .001

Search for Meaning  .27  2.77 < .001

Thematic Preference −.11  1.58   .073

Model 2 .02  4.59 < .05

Search for Meaning  .25  4.04 < .05

Thematic Preference −.15 −2.33 < .001

Search for Meaning*
Thematic Preference −.14 −2.14 < .05

Notes. + p < .10, * p < .05, ** p < .01. N = 262
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Study 2 is consistent with the notion that thematic preference facilitates 
the discovery of meaning in life. Along similar lines, the moderation pat-
tern in Study 2 is consistent with the notion that thematic preference 
protects people against the psychological stress of searching for meaning 
in life. Both patterns thus support the idea that a focus on thematic rela-
tions is psychologically helpful to meaning seekers.

Study 2 supports our hypothesis that search for meaning is posi-
tively related to a thematic focus. Moreover, we found initial evidence 
that this relationship has a positive impact on presence of meaning in 
life. Yet, a major weakness of this study is that findings are correla-
tional. We thus cannot draw final conclusions about the causal relation 
between search for meaning and thematic focus.

Study Three

Our findings in Studies 1 and 2 are consistent with the notion that search-
ing for meaning in life leads people to focus more on thematic relations. 
However, the design of both studies was correlational. Therefore, they 
cannot speak to the causal direction of the relation between searching 
for meaning and thematic focus. To establish causality, an experimental 
test of the effects of search for meaning on thematic focus is required. 
We designed Study 3 to provide this experimental test.

To our knowledge, there is no established experimental approach 
to specifically manipulate people’s search for meaning in life. However, 
there do exist established priming procedures to arouse different 
motives in people (e.g., Kuhl & Kazén, 2008). We adapted the latter pro-
cedures to experimentally manipulate search for meaning. We designed 
the priming procedure in a way that aimed to activate people’s intuitive 
rather than deliberate search for meaning, given that we expected peo-
ple to intuitively focus on thematic relations when they search for 
meaning. Specifically, in the experimental group, we told participants 
that they would be asked to write an essay about what makes their life 
meaningful later in the experiment. We encouraged them to keep in 
mind any ideas about this topic that might come up before the writing 
task would start. In the control group, we did not specify the content of 
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the essay. In between the instructions and the writing task, we asked 
participants to first judge the relatedness of words in a thematic prefer-
ence task. We predicted that participants in the experimental group 
would display a stronger preference for thematic (rather than taxo-
nomic) relations than participants in the control group.

Method

Participants. We conducted a prior power analysis using G*Power (Faul et 
al., 2007) to calculate sample size for a between-participant ANOVA. To 
detect a medium-sized effect f = .25 on a one-way significance level of α = .05 
and a high power of 1-β = .95, we required 174 participants. Thus, we col-
lected the data of 175 students (154 women, Mage = 21.24 SDage = 3.38), of which 
88 participants were randomly assigned to the experimental condition. All 
participants gave informed consent at the beginning of the experiment.

Procedure. Study 3 was conducted at a German university laboratory and 
programmed with Eprime 2.0 (Schneider et al., 2002). Participants were 
recruited via Sona System, a campus-wide, cloud-based participant man-
agement system. All participants received course credit for their partici-
pation and were debriefed via email by request. The experiment lasted 
about 15 minutes.

Participants were first instructed that the study’s goal was to investi-
gate the relationship of motivation and meaning. Next, the experimental 
manipulation was introduced. In the experimental condition, participants 
were informed that they would soon write an essay about what makes 
their life meaningful. They were encouraged to remember ideas on this 
topic if they happen to come up with them before starting with the essay. 
In the control group, participants received no information about the 
essay’s content. Between the instructions and the writing task, partici-
pants completed an adapted version of the thematic preference task 
(Fröhlich & Högl, 2012). Afterwards, people’s search for meaning in life was 
assessed (Steger et al., 2006). Next, participants could take five minutes to 
write an essay about how they search for meaning in their life. Finally, 
participants rated their experience of meaning in life and provided an 
anonymous participant code.
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Meaning in life. To assess people’s search for and presence of meaning 
in life, the same questionnaire was administered as in the previous 
studies. Scales were highly internally consistent, Cronbach’s α ≥ .85.

Thematic preference task. To assess individual differences in the pref-
erence for thematic compared to taxonomic relations, we administered 
an adapted version of the thematic preference task (Fröhlich & Högl, 
2012; see Study 2). People’s preference choices were internally consistent, 
Cronbach’s α ≥ .88. Thus, we calculated an averaged thematic preference.

Results

First, we excluded potential outliers in the relevant variables. One par-
ticipant was identified as an outlier, as his/her search for meaning score 
deviated more than 3 SDs from the mean. Next, we conducted correla-
tional analyses. In contrast to the previous studies, we found no signifi-
cant relationship between people’s search for meaning and presence of 
meaning in life, r(174) = −.02, p = .811. Moreover, search for meaning was 
unrelated to thematic preference r(174) = −.10, p = .191. Finally, we found a 
marginally significant positive relationship between thematic prefer-
ence and people’s presence of meaning r(174) = .13, p = .090.

To examine the hypothesis that a manipulated search for meaning 
leads to a stronger thematic processing, we ran an ANOVA on people’s 
thematic preference with manipulated search for meaning as 
between-participant factor. Findings were consistent with our hypoth-
esis: People who were informed about the meaning-in-life essay 
showed a stronger thematic preference compared to the control group, 
F(1, 175) = 4.78, p < .05, μ² = .03. Results are depicted in Figure C2. There was 
no effect of the experimental manipulation neither on trait search for 
meaning, p = .656, nor on presence of meaning in life, p = .085.
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Figure C2. Experimentally arousing people’s search for meaning leads to a higher the-
matic preference in Study 3 (N = 174).

Discussion

As expected, participants for whom the search for life meaning was 
made salient displayed a stronger preference for thematic (compared 
to taxonomic) relations compared to a control group. This finding  
confirms that search for meaning in life causes people to focus more 
on thematic relations.

Notably, we found no relationship between search for and pres-
ence of meaning in life. We suspect that this was due to the essay writ-
ing task that took place between the two questionnaires. Conceivable, 
writing the essay supported meaning making processes, reducing the 
negative relationship between people’s search for and presence of 
meaning in life. However, in absence of a control group, we could not 
examine this notion empirically. Future studies may use the writing 
task to examine its beneficial influence on people’s meaning in life.
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General Discussion

How do people search for meaning in life? In the present study, we sug-
gested that searching for meaning in life leads people to become more 
oriented toward thematic relations, which represent how strongly 
things or people perform complementary roles in a shared scenario. 
Consistent with this hypothesis, we found that people who are chroni-
cally more inclined to search more (rather than less) for meaning in life 
intuitively perceived more coherence in word triads containing predom-
inantly thematic relations, but not in word triads containing predomi-
nantly taxonomic relations (Study 1). In addition, chronic search for 
meaning in life was positively associated with stronger preference for 
thematic over taxonomic relations (Study 2). Finally, manipulating peo-
ple’s search for meaning led to a stronger thematic preference (Study 3). 
Taken together, our findings demonstrate that an increased focus on 
thematic relations is a key psycho logical mechanism that is characteris-
tic of people who are searching for meaning in life.

It should be noted that, in all three studies of the present research, 
we found only statistically small effect sizes of the relationship 
between search for meaning and thematic focus. Moreover, only a 
small subgroup of participants displayed a positive relationship 
between search for meaning, thematic focus, and presence of mean-
ing in life (Study 2). These findings highlight that thematic focus is not 
used by all meaning seekers. This is consistent with previous literature 
suggesting that meaning seekers are a heterogeneous group that dis-
play rather different psychological profiles (e.g., Steger, Kashdan et al., 
2008). The present research extends this prior work by demonstrating 
that thematic focus, a concept that originates in cognitive linguistics 
(Mirman et al., 2017), can be useful in distinguishing between different 
psychological sub-groups of meaning seekers.

What does the psychological profile look like of meaning seekers 
who are more (rather than less) focused on thematic relations? The pres-
ent studies were not explicitly designed to address this question. 
Nevertheless, two sets of exploratory findings in Study 2 seem poten-
tially informative here. First, strong (vs. weak) thematic preference 
mediated a positive relationship between search for meaning and the 
presence of meaning in life. This means that the more meaning seekers 
had a preference for thematic relations, the more meaning in life they 
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experienced. Second, strong (vs. weak) thematic preference moderated 
the relation between search for meaning and life stress, such that life 
stress was only elevated among meaning seekers who had a weak (rather 
than strong) thematic preference. The latter pattern is consistent with 
the idea that strong thematic preference protects people from the stress 
of searching for meaning in life. Though exploratory and correlational 
in nature, both sets of findings are consistent with the idea that a focus 
on thematic relations is helpful in the search for meaning in life.

On a theoretical level, we suggest that thematic relations may pro-
vide people with two important routes to search for meaning in life. 
First, thematic relations allow people to identify existing relationships 
between things (Wisniewski & Bassok, 1999). Identifying such relations 
may allow people to become more attuned to hidden patterns in the 
environment, culminating in a greater feeling of meaning in life 
(Heintzelman et al., 2013). Second, thematic relations may allow people 
to discover new, meaningful relations in their own life. Estes and col-
leagues (2012) found that thematic extensions of a familiar concept 
(e.g., the largest US beer brand Budweiser that introduces chips) are 
experienced as more novel and positive compared to taxonomic exten-
sions (e.g., Budweiser Cola; Estes, Gibbert, Guest, & Mazursky, 2012). In 
an analogous manner, thematic relations may add new meaning to a 
person’s life. For instance, a teacher may add little meaning to her life 
when she does the same thing (teaching) in other situations (e.g., with 
children or patients). However, her life may become more meaningful 
when she adds thematically related elements, such as researching and 
studying, to her role as teacher. Thematic relations may thus help peo-
ple to extent existing identities (McLean et al., 2019) and life goals 
(McGregor et al., 2006) that afford greater coherence with the person’s 
traits, abilities, and circumstances.
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Limitations and Future Directions

The present research inevitably leaves questions to be addressed in 
future research. First, the present research only addressed one mecha-
nism -thematic processing- in the search for meaning in life. This is 
not to say, of course, that thematic relations are the only relevant 
mechanism here. For instance, previous research found that global pro-
cessing moderates the relationship between positive affect and meaning 
in life (Hicks & King, 2007) and is related to a stronger thematic prefer-
ence (Guest, Gibbert, Estes, Mazursky, & Lam, 2016). Thus, future 
research is needed to examine how other psychological mechanisms 
like global processing combine and interact with thematic processing in 
the search for meaning in life. Moreover, it would be informative to 
examine the relative contribution of thematic processing and other 
mechanisms in explaining the effects of personality traits that are 
known to buffer the negative relationship between search for and pres-
ence of meaning in life, like approach motivation and openness to new 
experiences (Steger, Kashdan, et al., 2008).

Second, the present research was exclusively designed to examine 
the search for meaning in life, so that our findings do not afford strong 
conclusions about the role of thematic processing in finding meaning 
in life. Some of Study 2’s results suggest that finding meaning may be 
facilitated by thematic processing. However, these findings were 
exploratory and correlational. More work is needed to address the causal 
impact of thematic processing on finding meaning in life. For instance, 
future studies could examine whether experimentally inducing the-
matic processing may promote meaning in life by allowing for the for-
mation of more coherent life stories (e.g., Habermas & Bluck, 2000).

Finally, the present studies exclusively relied on participants from 
a Western cultural background. Previous studies found that in Western 
cultures, search for meaning was negatively related to the presence of 
meaning in life. In Eastern cultures, however, the relationship was 
reversed (Steger, Kawabata, et al., 2008). One reason for this striking 
reversal could be that in eastern cultures, people process information 
more thematically compared to western cultures (Kitayama, Grossmann, 
Nisbett, & Varnum, 2008). Future research may examine if variations in 
thematic processing may explain cultural differences in the relationship 
between search for and presence of meaning in life.
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Concluding Remarks

The search for meaning is a distinctive trait that, perhaps more than 
any other, defines human nature. Unlike other animals, people are not 
content to live out their lives merely doing what it takes to survive and 
reproduce. Instead, people want a life that means something. In the 
present research, we demonstrated that people’s search for meaning in 
life draws on the same basic cognitive mechanisms that allow people to 
grasp the meaning of things in general. Specifically, we showed that the 
search for meaning in life is associated with an increased focus on 
thematic relations, that is, the complementary roles that objects may 
play in a common scenario. Though preliminary, these findings high-
light a potentially adaptive process that may facilitate the search for 
meaning in life.
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The present dissertation presents nine empirical studies covering differ-
ent topics with distinct study designs. In this last chapter, my aim is to 
outline the meaningful coherence that exists between these seemingly 
heterogeneous elements. In the following sections, I first summarize 
the results of the empirical work. Next, I discuss how the present find-
ings advance our knowledge of judgments of semantic coherence and 
meaning in life. Finally, I take a look beyond these areas of research and 
outline implications for the role of coherence for psychological func-
tioning.

Summary of the empirical chapters 2 – 4

Detecting semantic coherence is an important psychological mecha-
nism that quickly informs people about hidden structures in their envi-
ronment (Bowers, Regehr, Parker, & Balthazard, 1990). Over the last 
three decades, research on semantic coherence judgments has signifi-
cantly advanced our understanding of people’s ability to quickly detect 
coherence. Yet, the basic psychological mechanisms that underlie peo-
ple’s coherence judgments remain partly unclear. The cognitive pro-
cesses that drive intuitive judgments of semantic coherence were thus 
addressed in the preceding three empirical chapters.
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Semantic Coherence Judgments under Cognitive Load

Chapter 2 examined the role of the two basic types of information 
processing, intuition and deliberate reasoning (Evans, 2008), in people’s 
judgments of semantic coherence. Current models on semantic coher-
ence judgments propose that feelings of coherence are based on intui-
tion (Bowers et al., 1990; Topolinski & Strack, 2009b). At the same time, 
initial evidence indicates that deliberate processes may shape how peo-
ple evaluate their feelings of coherence (Topolinski & Strack, 2009a, b). A 
crucial difference between intuitive and deliberate processes is that the 
latter depends on working memory resources (Evans, 2008). To address 
the distinctive roles of intuition and deliberate reasoning on semantic 
coherence judgments, we examined intuitive coherence judgments in 
three different working memory load conditions. We hypothesized that 
taxing working memory load does not affect the intuitive processing of 
the word triads, but leads to a more conservative judgment bias.

Two experiments were developed to empirically test these hypoth-
eses (total N = 307). In two experiments, we administered a version of 
the semantic coherence task (Bolte, Kuhl, & Goschke, 2003; Bowers et al., 
1990), in which participants were instructed to intuitively judge the 
semantic coherence of word triads within less than three seconds. Half 
of the present word triads were coherent as the seemingly unrelated 
triad words were jointly related to a hidden fourth word (salt, deep, 
and foam are related to sea), while the other half of the word triads 
was incoherent (bird, herring, and steam are unrelated). To examine 
the influence of taxing working memory load on coherence judgments, 
participants were instructed to remember letter-number lists while 
judging word triads’ semantic coherence. Participants were randomly 
assigned to three different working memory load conditions varying 
from low (two characters), medium (six characters) to high (ten charac-
ters) working memory load. We hypothesized that the accuracy with 
which people intuitively judge coherence is unrelated to taxing working 
memory load. At the same time, people’s judgment bias is moderated by 
taxing working memory.

Overall, results supported our predictions: In both studies, the 
accuracy of people’s intuitive coherence judgments was unrelated to 
working memory load. Bayesian statistics suggested that these findings 
provided robust empirical support for the hypothesis that people’s 
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processing of the word triads operates independent of working memory 
capacity. Moreover, taxing working memory affected the level of judg-
ment bias in Study 1. Unexpectedly, the relationship between taxing 
working memory load and judgment bias was non-linear. To gain more 
insight into this complex relationship, the preregistered Study 2 assessed 
people’s allocation of mental resources. Results of Study 2 showed that 
the influence of working memory load on judgment bias was moderated 
by the way people allocated their mental resources to the tasks. When 
participants focused on their performance in the semantic coherence 
task, working memory load had no influence on participants’ judgment 
bias. Still, when participants reported that they focused on their perfor-
mance in the working memory task, their coherence judgments were 
biased depending on the working memory load condition. Taken 
together, findings provide robust support for the assumption that peo-
ple intuitively process the semantic coherence of the presented word 
triads leading to an accurate intuitive detection of semantic coherence. 
Still, people draw on deliberate, working memory-based processes to 
evaluate their intuitive feeling. The deliberate operations may result in 
biased decision-making when people are distracted by a second task.

Thematic Relations and Intuitive Coherence Judgments

Chapter 3 investigated the types of intuitive processing that people 
rely on to judge semantic coherence. Previous models suggested that 
semantic coherence judgments are based on the subliminal semantic 
priming of a common denominator (Bowers et al., 1990). In case a hid-
den denominator is subliminally activated, people experience a feeling 
of processing fluency, resulting in a positive coherence judgment 
(Topolinski & Strack, 2009b). Yet, a theoretical analysis of this model 
raised doubts that a subliminal priming of a hidden denominator can 
solely account for the strong effect of semantic coherence on people’s 
coherence judgments. Thus, we draw on cognitive linguistics to propose 
that people intuitively estimate the thematic relatedness of the word 
triads to judge semantic coherence. Thematic relations express how 
strongly two semantic concepts are complementary related in the same 
scenario or event. Thematic relations differ from associative strength 
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(e.g., Estes & Jones, 2009; Maki & Buchanan, 2008). Moreover, they are 
different from taxonomic relations, which represent the number of 
common attributes between two concepts (Mirman, Landrigan, & Britt, 
2017). In our review of the literature on cognitive linguistics, we found 
substantial evidence suggesting that thematic processing may play a 
key role in driving intuitive coherence judgments. Building on these 
findings, we hypothesized that people intuitively integrate the the-
matic relations between the presented word pairs that constitute the 
triads to judge triad’s coherence. The stronger the thematic relatedness 
between the word pairs, the more likely people are to experience a  
feeling of coherence.

Four studies (total N = 434) tested this thematic integration model. 
Study 1 experimentally contrasted thematic and taxonomic processing 
and found that people intuitively judged word triads that contain a 
thematic relation as more coherent compared to triads that contain a 
taxonomic relation. Moreover, Study 2 showed that priming partici-
pants with a thematic (vs. taxonomic) processing task prior to the 
semantic coherence task resulted in higher levels of intuitive coherence 
judgments in the subsequent semantic coherence task. Findings pro-
vided initial evidence that thematic processing drives people’s experi-
ence of semantic coherence. Subsequently, in Study 3, we addressed the 
extent to which people base their coherence judgments on thematic 
relations. For this purpose, we reanalyzed previous studies on semantic 
coherence judgments. We obtained intuitive coherence judgments for 
three different triad sets used in previous studies (e.g., Bolte et al., 2003; 
Kazén, Kuhl, & Quirin, 2015; Schönbrodt & Hauser, 2015). For each triad 
set, we assessed the thematic relatedness of the word pairs that consti-
tute the triads in an independent sub-study. Moreover, to control for 
the influence of taxonomic relatedness on coherence judgments, we 
included a fourth sub-study that assessed both thematic and taxo-
nomic relatedness in one triad set. In all triad sets, thematic relatedness 
was higher in triads that contained a common denominator compared 
to triads without common denominator. Moreover, thematic related-
ness between the word triads predicted intuitive coherence judgments 
independent of the presence of a common denominator. When we 
controlled for the presence of a common denominator and taxonomic 
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relatedness, we found that thematic relatedness was the strongest  
predictor of intuitive coherence judgments.

Finally, Study 4 experimentally varied the relationship between the 
presence of a common denominator and thematic relatedness, to rule 
out which of the two factors is the driving mechanism in people’s 
coherence judgments. To detangle the two correlating factors, we con-
trasted a list of word triads from a standard semantic coherence task 
with a word list in which the relationship between thematic relatedness 
and the presence of a common denominator was inverted from a posi-
tive to a negative relationship. Consistent with thematic integration 
model, the thematic relatedness between the word triads predicted peo-
ple’s coherence judgments independent of the presence of a common 
denominator. Moreover, triads with a common denominator were 
judged as less coherent compared to triads without common denomina-
tor when they were lower in thematic relatedness. Taken together, these 
results question previous models on semantic coherence judgments 
stressing the role of a common denominator in people’s coherence 
judgments. Consistent with thematic integration model, our findings 
suggest that people quickly estimate thematic relations to make their 
intuitive judgments of semantic coherence.
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Thematic Relations and the Search for Meaning in Life

Chapter 4 transferred the implications of the thematic integration 
model to an everyday challenge that requires people to search for coher-
ence, namely the search for meaning in life (Steger, Frazier, Oishi, & 
Kaler, 2006). Previous studies suggested that semantic coherence con-
tributes to people’s feeling of meaning in life (Heintzleman & King, 
2014). For instance, priming people with semantically coherent com-
pared to incoherent word triads leads to higher judgments of meaning 
in life afterwards (Heintzleman, Trent, & King, 2013). To find meaning 
in life, it may thus be helpful to engage in those types of information 
processing that facilitate the detection of semantic coherence. Building 
on this idea, we hypothesized that people who search for meaning in 
their life are more prone to rely on intuitive thematic processing.

Three studies tested this hypothesis (total N = 499). First, Study 1 
addressed the relationship between search for meaning in life and 
people’s intuitive coherence judgments of word triads that contain a 
thematic or a taxonomic relation. For this purpose, we used the dataset 
of Study 1 in Chapter 2. Right after this study, we had invited partici-
pants to attend an additional study in which search for meaning in life 
was assessed. Correlational analysis showed a positive relationship 
between search for meaning in life and the level of coherence that 
people experience when they intuitively judge word triads that contain 
a thematic relation. There was no such relationship for triads contain-
ing a taxonomic relation.

Study 2 aimed to conceptually replicate findings of Study 1. 
Moreover, Study 2 explored the role of thematic processing in people’s 
discovery of meaning in life. For this purpose, we conducted a survey 
study including different personality traits. Among these traits, search 
for and presence of meaning in life were assessed. To estimate the-
matic processing, a validated thematic preference task was adminis-
tered (Fröhlich & Högl, 2012). In this task, participants were asked to 
quickly judge which of two words was more related to a target word. 
One word was primarily thematically related, the other word was pri-
marily taxonomically related. Consistent with our expectations, search 
for meaning was positively related to a preference for thematic rela-
tions. Moreover, we found that thematic preference statistically medi-
ated a positive relationship between search for and presence of 
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meaning in life. Further, a preference for thematic over taxonomic 
relations buffered the negative relationship between search for mean-
ing in life and life stress. Results provide initial evidence that thematic 
processing plays an adaptive role in people’s search for meaning in life.

Finally, Study 3 experimentally addressed the relationship 
between people’s search for meaning in life and thematic processing 
to determine the direction of this relationship. For this purpose, an 
experimental manipulation of search for meaning in life was devel-
oped. In the meaning-search condition, participants were informed 
that they would soon write an essay about what makes their life mean-
ingful. In the control condition, participants were not informed in 
detail about the essay. In between the instructions and the writing task, 
a thematic preference task was administered. Consistent with our 
hypothesis, participants in the meaning-search condition had a higher 
thematic preference compared to participants in the control condition. 
Findings suggest that thematic processing is activated in the ean-
ing-making process. Results of Chapter 4 thus highlight that people 
intuitively engage in thematic processing when they search for mean-
ing in life. This process may allow people to discover semantic coher-
ence and, as a result, find meaning in their life.

In the previous chapters, we integrated research from various 
areas of psychology to explore the nature of semantic coherence judg-
ments. Doing so, we found that people intuitively draw on thematic 
processing when they are asked to judge the semantic coherence of 
seemingly unrelated word triads. The processes that underlie these 
semantic coherence judgments play an important role in the search for 
meaning in life and may contribute to find meaning in life. In what 
follows, I outline the implications of the present findings for current 
theories and perspectives on the judgments of semantic coherence and 
meaning in life.
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Thematic Integration as a Source  
of Semantic Coherence
How do people detect semantic coherence in language without being 
able to name a common denominator? The present dissertation 
addressed this question by proposing a thematic integration model of 
semantic coherence judgments (Chapter 3). The model suggests that 
people intuitively process the thematic relations between the words that 
constitute a triad to estimate coherence. Other types of sematic knowl-
edge, such as taxonomic relations should play a negligible role for the 
experience of coherence. The stronger the thematic relations, the more 
people experience a feeling of coherence. Finally, coherence may lead to 
mild positive feelings (Topolinski & Strack, 2009a) which are evaluated 
deliberately to form a final coherence judgment. This thematic integra-
tion model is displayed in Figure D1.

Figure D1. Thematic integration model of semantic coherence judgments.
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The thematic integration model is in several respects consistent 
with previous models of semantic coherence judgments. Just as previous 
models, the thematic integration model proposes that people process 
the presented word triads in an intuitive manner. Next, the intuitive 
feeling of coherence is evaluated deliberately to form a final judgment 
(Bowers et al., 1990; Topolinski & Strack, 2009b). However, previous mod-
els emphasized that feelings of coherence primarily stem from the 
hidden activation of a jointly associated word. The types of semantic 
relations between the triad words were considered irrelevant. This is 
because these models were based on the assumption that people have a 
single semantic knowledge system in which the associative strength of 
the processed words determines how their activation spreads.

By contrast, the thematic integration model is based on a more 
elaborate semantic model that distinguishes between different types of 
semantic processing (Mirman et al., 2017). The thematic integration 
model proposes that feelings of coherence are primarily based on the 
thematic relations between the words. Other semantic relations, such as 
taxonomic relations, are of less importance. Chapter 3 provides converg-
ing evidence in favor of the thematic integration model, by showing 
that differences in thematic relations were able to explain more than 
half of the variance in intuitive coherence judgments in different data 
sets. Other factors such as the presence of a jointly associated word and 
taxonomic relations had only minor influence on people’s coherence 
judgments. These findings are inconsistent with models that are based 
on the assumption that people have a single semantic network depend-
ing primarily on the associative strength between the semantic con-
cepts. Rather, findings suggest that people selectively rely on thematic 
processing when they make their intuitive coherence judgments.

From the perspective of the thematic integration model, semantic 
coherence judgments are similar to other intuitive judgments with 
regard to their central characteristics. Typically, people rely on their 
intuition in situations, in which multiple experiences need to be consid-
ered simultaneously. Therefore, intuitive feelings should produce fast, 
but informed recommendations for action. Consistent with this notion, 
Chapter 3 showed that people quickly estimate and integrate the the-
matic relations of the presented word triads into an overall feeling of 
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coherence. In a similar vein, research on implicit attitude formation 
showed that people intuitively form emotional attitudes towards 
objects by integrating many positive and negative experiences with the 
product into an overall judgment (Betsch, Plessner, Schwieren, & Gütig, 
2001; Glöckner & Betsch, 2008). Intuition thus provides an intelligent 
tool box in daily life that allows people to quickly make experi-
ence-based decisions without requiring deliberate effort (e.g., Klein, 
2008; Zander-Schellenberg, Remmers, Zimmermann, Thommen, & Lieb, 
2019). Intuitive coherence judgments contribute to this tool box by 
quickly informing about the underlying themes in language.

Does this mean that intuitive coherence judgments occur inde-
pendently of deliberate reasoning? Our findings in the present disserta-
tion suggest that the answer is ‘yes’: People do not seem to require sub-
stantial working memory capacity to intuitively process semantic 
coherence. Still, Chapter 2 provides initial evidence that deliberate rea-
soning may have the last word in intuitive judgments. Specifically, we 
found that people were biased in their intuitive judgments when their 
working memory capacity was reduced. Moreover, we found prelimi-
nary evidence suggesting that the accuracy of people’s coherence judg-
ments is impaired if working memory becomes extremely taxed. These 
findings suggest that people require working memory capacity to evalu-
ate their intuitive feelings in order to form a final coherence judgment. 
Deliberate monitoring of intuitive feelings has been documented for 
different affective judgments (e.g., Thompson, Prowse Turner & 
Pennycook, 2011) and indicates that intuitive and deliberate processes 
may interfere with one another (Bago & DeNeys, 2017). For judgments 
of semantic coherence, deliberate processing may thus be considered a 
necessary condition, but also a source of error in intuitive coherence 
detection. Still, the ability to accurately detect hidden semantic coher-
ence can be primarily attributed to an intuitive type of information 
processing that operates independently of working memory.
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Intuitive Thematic Processing

One of the most striking characteristics of intuitive judgments of 
semantic coherence judgments is that they are more accurate than 
judgments that are based on deliberate reasoning (Topolinski & Strack, 
2008). The present dissertation provides a new approach to explain how 
intuition outperforms deliberate reasoning. Previous research sug-
gested that intuition’s potential lies in the activation of ‘extended 
semantic networks’ (Baumann & Kuhl, 2002, p. 1213; see also Topolinski 
& Strack, 2008). Intuitively processing the words that constitute a triad 
weakly activates broad fields of associations in the semantic network. 
By contrast, deliberately processing triad’s words leads to a strong, but 
close activation of related fields (see also Beeman, Friedman, Grafman, 
Perez, Diamond, & Lindsay, 1994). To detect the presence of a hidden, 
remotely associated denominator, people benefit from a weak, but broad 
activation of related concepts activating the common denominator of 
the triad words. Thus, extended semantic network model provides an 
associative approach to understand why intuition outperforms deliber-
ate reasoning in the detection of semantic coherence. However, this 
approach is based on the assumption that people have a single semantic 
network. As we noted above, this assumption may be questioned on the 
basis of modern theories on semantic memory (Mirman et al., 2017) and 
is inconsistent with the findings of Chapter 3.

Integrating the extended network hypothesis and the thematic 
integration model may help to gain a better understanding of the posi-
tive effects of intuition (compared to deliberate reasoning) on coherence 
detection: Taxonomically related word pairs are usually strongly associ-
ated with another. Hence, in the taxonomic system, extended spreading 
activation is unlikely to unravel any hidden taxonomic similarity 
between the seemingly unrelated elements. As a result, intuitive taxo-
nomic processing should provide roughly the same results as deliberate 
taxonomic processing.

Thematically related word pairs, on the other hand, are independ-
ent of associative strength, which means that they can be closely or 
remotely related (Estes & Jones, 2009). Thus, a weak, but extended 
spreading activation (Beeman et al., 1994) in the thematic system may 
activate more distant thematic relations, allowing people to detect hid-
den themes that create coherence between the seemingly unrelated 
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concepts. Hence, intuitive thematic processing outperforms deliberate 
thematic processing in the detection of semantic coherence, because it 
helps to unfold the full potential of thematic knowledge.

The present perspective on intuitive thematic processing is sup-
ported by evidence on the influence of mood on semantic processing. 
Previous research found that positive affect facilitates intuitive coher-
ence detection (Bolte et al., 2003; Kazén et al., 2015; Topolinski & Deutsch, 
2012), According to the thematic integration model, positive mood thus 
supports the intuitive processing of thematic relations, whereas taxo-
nomic processing is either reduced or unaffected. Consistent with our 
model, preliminary research suggests that positive mood is related to a 
stronger preference for thematic (over taxonomic) relations (Fröhlich & 
Högl, 2012). Moreover, Groote, Mendini, and Gibbert (2019) found that 
positive mood moderates the liking and intuitive processing of thematic 
brand extensions. In their studies, participants were asked to evaluate 
the usefulness and value of new products that were either thematically 
or taxonomically related to existing popular brands (e.g., heineken chips 
vs. heineken cola as extensions of heineken beer).

The results indicated that participants who were prone to rely on 
their intuition liked the thematic extension more compared to those 
who did not tend to rely on their intuition. However, this relationship 
only emerged when participants were in a positive mood. In contrast, 
taxonomic brand evaluation was unrelated to people’s reliance on intui-
tion or positive mood. People evaluated the taxonomic brand extensions 
more positively when they were prone to engage in analytical thinking. 
These findings are consistent with the idea that positive mood promotes 
an intuitive processing of thematic relations, at least for people who 
tend to rely on intuition. In a positive mood, intuitive thematic process-
ing may lead to the detection of more distant, but creative and novel 
thematic relations between the original brand and its extension, result-
ing in more positive feelings toward the brand. A similar process is 
expected to occur in coherent word triads, as feelings of coherence, 
which are based on intuitive thematic processing, lead to more positive 
attitudes towards word triads (Topolinski & Strack, 2009a). At the same 
time, intuition and positive mood do not influence the liking of taxo-
nomic brand extensions. Taken together, results highlight the link 
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between intuition and people’s use of thematic knowledge to detect 
novel, meaningful, and pleasant relationships.

Intuitive Thematic Processing as a  
Tool for Searching Meaning in Life
An important psychological function of semantic coherence detection 
is to help people find meaning in their life (Heintzelman & King, 2014). 
Building on this idea, Chapter 4 related our ideas regarding people’s 
search for semantic coherence to their search for meaning in life. 
Together with my coauthors, I hypothesized that people’s search for 
meaning in life entails intuitive thematic processing. Supporting this 
hypothesis, three studies demonstrated that searching for meaning in 
life led to stronger thematic compared to taxonomic processing in dif-
ferent tasks. Moreover, preference for thematic relations statistically 
mediated a positive relationship between search for and presence of 
meaning in life. The psychological tools that help people to intuitively 
detect semantic coherence thus appear to play an important role in the 
discovery of meaning in life.

These findings cast important new light on the role of intuition in 
people’s search for meaning in life. Previous research found that peo-
ple’s faith in intuition plays an important role in finding meaning in 
life (Hicks, Cicero, Burton, & King, 2010). In addition, Chapter 4 demon-
strates that people’s search for meaning promotes thematic processing, 
a type of semantic processing that drives people’s intuitive judgments 
of semantic coherence (see also Chapter 3). Moreover, our findings fur-
ther demonstrated that people who searched for meaning in life expe-
rienced more coherence when they encountered thematically related 
word triads compared to those who did not search for meaning in life 
(see Study 1, Chapter 4). It thus appears that people who search for 
meaning in their life engage in an intuitive search for coherence, 
which enables them to find meaning.

How does intuitive thematic processing help people to discover 
meaning in life? There are different ways to explain the link between 
people’s search for meaning in life and thematic processing.  
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For instance, following the meaning-as-information model (Heintzle-
man & King, 2014), intuitively processing thematic relations may help to 
discover coherence in the environment. By doing so, people may experi-
ence more meaning in life (Heintzelman et al., 2013).

More importantly, I suspect that intuitive thematic processing 
helps meaning seekers detect the hidden themes that guide their 
actions in daily life. A major guide for people’s actions are implicit 
motives (McClelland, Koestner & Weinberger, 1989). Moreover, implicit 
motives determine which life episodes people memorize (Woike, 2008) 
and unconsciously incorporate into their life stories (e.g., McAdams, 
1988, 2001). Implicit motives thus lead to coherent and meaningful life 
stories by creating hidden thematic coherence between the seemingly 
unrelated life episodes that constitute people’s stories (Habermas & 
Bluck, 2000; McLean et al., 2019). Previous research proposed that people 
form their life stories deliberately (Singer & Bluck, 2001). Yet, as I noted 
above, deliberate reasoning is an inefficient tool to detect hidden coher-
ence (see also Topolinski & Strack, 2008). Thus, it seems plausible that 
intuition plays a key role in the formation of coherent life stories. 
When people think about their seemingly unrelated life episodes, intui-
tive thematic processing may help them to feel the underlying thematic 
coherence that emerges from the joint motive. Although people experi-
ence themselves as deliberately forming a life story, they are still guided 
by their intuitive feelings of coherence in their search for identity and 
meaning in life.

Intuitive Thematic Processing and Self-Motivation

Experiencing meaning in life helps people to comprehend themselves 
and their environment (Heintzelman & King, 2014). In addition, the 
experience of meaning is a central source of self-motivation that helps 
people to pursue their plans and goals (e.g., Ryff & Singer, 1998). People 
experience their actions as meaningful, especially when they are able to 
connect these actions to personal goals (Tilburg & Igou, 2019). Moreover, 
the pursuit of life goals is connected to higher well-being when these 
goals are congruent with one’s needs and motives (Baumann, Kaschel & 
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Kuhl, 2005; Sheldon & Elliot, 1999). Therefore, a major condition for 
self-motivation and well-being is to detect–or create- a personal sense 
of coherence between one’s actions, goals and personal needs (Baumann, 
Kaschel & Kuhl, 2005; Kazén, Baumann & Kuhl, 2003; Kuhl, 2000).

Building on this idea, I propose that intuitive thematic processing 
may help people to detect personal coherence. Intuitive thematic pro-
cessing allows people to detect coherence in language by detecting hid-
den semantic themes (Chapter 3). Similarly, intuitive thematic processing 
may help people to quickly sense the hidden theme (i.e. goal or motive) 
behind seemingly different actions. Thematic relations describe 
action-oriented, complementary relations between different elements 
(Kalénine & Buxbaum, 2016). In many cases, such apparently diverse but 
complementary actions are necessary to achieve an overarching life goal 
or satisfy a basic need. Especially for complex goals, people do not need 
to repeat the same action over and over again, but have to implement 
different actions in multiple situations. Therefore, intuitive processing 
of thematic relations could be a very useful cognitive tool in detecting 
the personal coherence between complementary needs, goals and actions.

To address this novel idea empirically, I reanalyzed data of Study 2 
in Chapter 4. This dataset includes measures of thematic preference, 
prospective action-orientation, and life demands. Prospective action 
orientation describes people’s ability to initiate and pursue intentions 
under high demands by intuitively up-regulating positive-affect (Kuhl & 
Kazén, 1994). Prospective action orientation thus is an important, intui-
tive type of self-motivation. According to personality-systems interac-
tion theory, action-oriented people draw on the personal coherence 
between actions and self-relevant needs when they encounter difficult 
intentions (Kuhl & Kazén, 1994). This process allows them to generate 
positive affect facilitating goal implementation. As a result, action-ori-
ented people (vs. state-oriented people) have fewer difficulties to imple-
ment goals into actions in high-demand conditions (Kazén, Kaschel, & 
Kuhl, 2008) and have less difficulties to overcome action crises 
(Herrmann & Brandstätter, 2013).

To examine the idea that thematic processing is linked to personal 
coherence and self-motivation, I investigated the influence of action 
orientation and life demands on thematic processing. Consistent with 
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previous research on prospective action orientation (e.g., Kazén et al., 
2008), I hypothesized that action orientation positively predicts the-
matic preference under high life demands. When life demands are low, 
no such effect should emerge. To examine this hypothesis, I conducted a 
hierarchical regression analysis with thematic preference as criterion 
and action orientation as well as life demands as predictors. In a second 
step, I included the interaction between action orientation and life 
demand as predictor. As expected, I found no main effect in step 1 
ps ≥ .236, but a significant interaction effect in step 2, β = .21, t(258) = 3.32, 
R² = 04, p < .001. The interaction is depicted in Figure D2. Simple slope 
tests (Dawson, 2013) indicated that prospective action orientation pre-
dicted higher levels of thematic preference when life demands were 
high, β = .18, t(258) = 2.20, p < .05, but lower thematic preference when life 
demands were low, β = −.22, t(258) = -3.98, p < .001.

The aforementioned findings parallel research on action orienta-
tion suggesting that prospective action orientation leads to a stronger 
access to self-motivating knowledge, but may even impair people’s 
access to this type of knowledge in low demand conditions (e.g., Koole, 
Jostman, & Baumann, 2012). The present results suggest that thematic 
processing is linked to self-motivation and personal coherence. Yet, 
findings are only preliminary, as the study was not originally designed 
to test this hypothesis. Thus, future research is necessary to compre-
hend the role of intuitive thematic processing for self-motivation and 
the experience of personal coherence.       



meaningful themes | chapter five

135

Figure D2. Prospective action orientation as predictor of thematic preference under 
high and low life demands. All variables are z-standardized. N = 262.

Intuitive Thematic Processing and  
Social Coherence Detection
In the previous sections, I discussed the function of intuitive coherence 
detection for personal meaning-making and self-motivation. In addition, 
the present dissertation casts light on a third, as yet rather understudied 
function of semantic coherence in daily life. In the following section, I 
will shortly outline how intuitive thematic processing may help people to 
form bonds and affiliate with others by detection the social coherence 
between the people around them.

Human beings have a fundamental need to affiliate with others 
(e.g., Baumeister & Leary, 1995; Bowlby, 1969; Heyns, Veroff, & Atkinson, 
1958). However, to satisfy this need, people have to successfully navigate a 
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complex social environment that includes many implicit rules and 
norms (Lieb, 2000). To achieve this task, people require diverse psycho-
logical skills, ranging from sharing intentions (Tomasello, Carpenter, Call, 
Behne, & Moll, 2005), and comprehending nonverbal and verbal messages 
(Norman & Price, 2012) to acquiring social rules and norms. Many of 
these tasks are very complex and demand a parallel-holistic type of infor-
mation processing. Therefore, people accomplish many of these tasks by 
relying on their intuition (Lieberman, 2000; Norman & Price, 2012).

Intuitive coherence detection may contribute to people’s social 
functioning by allowing them to detect hidden social coherence. Social 
coherence emerges when people form an implicit social system by tak-
ing a social role that complements with other members of the system 
(Dell, 1982). These social systems emerge neither randomly nor deliber-
ately, but are usually related through common themes. For instance, 
when five people move into the same apartment, a new system is cre-
ated. The members of this system have some apparent similarities (all 
live in the same apartment), but also share implicit, complementary 
relations. For instance, some members of the system may hand respon-
sibility over to others who care for them, some are allowed to dominate 
the group while others may submit to them, and, some will demand 
autonomy while others will attempt to create a close community. To 
adaptively move in this group, people have to quickly detect the coher-
ence between these subtle relations. Otherwise, people would be unable 
to successfully find their own role in this system and may unintention-
ally violate the social rules leading to social punishment.

Against the background of the thematic integration model, I sug-
gest that people are likely to draw on intuitive thematic processing to 
detect social coherence. A strong advantage of thematic, compared to 
taxonomic processing, is that thematic relations reflect complementary 
relations that do not consider similarities in attributes (Mirman et al., 
2017). As mentioned above, social systems typically include social roles 
that interact with each other in a complementary manner, as they 
evolve to satisfy different needs (e.g., one wields power and the others 
receive protection). Thus, similar to the detection of personal and 
semantic coherence, intuitive thematic processing may be an appropri-
ate tool to detect the social coherence between these roles.
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Consistent with my hypothesis, Baumann and Kuhl (2002) found 
that the conditions that facilitate accurate intuitive judgments of 
semantic coherence play an important role in the social context, as well. 
Specifically, they showed that participants’ performance in a social 
adaptation of the semantic coherence task depended on the same condi-
tions as participants’ performance in the standard semantic coherence 
task. In the social coherence task, participants were asked to name 
adjectives that described the traits of three different friends. It is impor-
tant to note that the traits describing one person were often comple-
mentary, as participants had to find traits that differed in both valence 
and meaning (see Baumann & Kuhl, 2002, p. 1218). Then, they were 
instructed to intuitively judge whether the presented adjective triads 
described either one friend (coherent) or were mixed adjectives from 
different friends (incoherent). The adjectives were either presented in 
the coherent manner (describing one friend) or in an incoherent manner 
(describing different friends). Consistent with results from the standard 
semantic coherence task, the accuracy of people’s intuitive judgments of 
coherence was higher when people had a good access to extension 
memory. Findings demonstrate that the processes that underlie seman-
tic coherence judgment may play an important role in social coherence 
detection, as well.

Finally, quickly detecting this social coherence should be especially 
important for people who have a strong motivation to connect with 
social systems. Consistent with this notion, Quirin and colleagues (2013) 
found that people with a strong need for affiliation make more accurate 
intuitive coherence judgments compared to people with a weak affilia-
tion motive. Moreover, priming people with affiliation (vs. power) 
related primes leads to more accurate intuitive judgments of semantic 
coherence (Kuhl & Kazén, 2008). These results demonstrate that social 
needs facilitate the processes that underlie semantic coherence judg-
ments. Taken together, there is initial evidence suggesting that intuitive 
thematic processing may help people to successfully move in the social 
environment by helping them to quickly detect coherence.
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Limitations

The present dissertation focuses on the role of thematic processing in 
people’s intuitive judgments of coherence and meaning. Inevitably, this 
focus is limited and leaves questions open for future research.

How Is the Final Coherence Judgment Made?

A first major question concerns the process of intuitive coherence judg-
ments. The present dissertation focuses on the intuitive processes that 
lead to a feeling of coherence. Yet, I did not address explicitly how people 
use these feelings to make a final coherence judgment. In the thematic 
integration model, we proposed that people deliberately evaluate their 
intuitive feelings to make a coherence judgment (Maldei, Baumann, & 
Koole, in press). Supporting the model, Chapter 2 showed that taxing 
working memory load lead to a biased intuitive decision-making while 
leaving the accuracy intact. This idea is consistent with previous 
research on intuitive judgments (e.g., Thompson, 2009; Topolinski & 
Strack, 2009a, b).

Nevertheless, the aforementioned findings can also be explained by 
an alternative perspective on the judgment process suggesting that peo-
ple’s final judgments depend on intuitive, rather than deliberate process-
ing. Specifically, personality systems interaction theory (Kuhl, 2000) 
suggests that people have two different intuitive systems, a high-level 
and a low-level system. I related the high-level system, extension mem-
ory, to the intuitive processing of thematic relations (see the section 
Intuitive Thematic Processing; Baumann & Kuhl, 2002). By contrast, the low-
level intuitive system is based on associated networks that contain stere-
otypical knowledge and sensory-motor schemata (intuitive-behavior 
control, Kuhl, 2000). Low-level intuition thus allows people to quickly 
react to stimuli in the environment by relying on generalized schemata.

Within the framework of personality systems interaction theory, 
the changes in judgment bias observed in Chapter 2 may originate  
from changes in the sensory-motor reaction of the intuitive-behavior 
control system. When people experience the metacognitive feelings  
of difficulty and coherence at the same time, these subtle feelings may 
be merged to an overall feeling by the low-level intuition system. 
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Consequently, the original positive sensory-motor reaction (i.e. judging 
the triad as coherent) that is driven by positive feelings of coherence 
(Topolinski & Strack, 2009a) may be reduced due to a feeling of diffi-
culty leading to a more conservative judgment bias. The observed 
changes in judgment bias could thus have resulted from a non-con-
scious process. One way to address the two competing models would be 
to manipulate working memory load in a within-participant design  
and to ask people immediately after each judgment if they experienced 
a change in their judgment behavior. In case people deliberately evalu-
ate the triads, they should be at least partly aware of this process.

Non-Linguistic Forms of Coherence

Second, the present dissertation exclusively investigated the detection of 
hidden coherence in language. Language is a central human tool to 
comprehend the world, to understand oneself, and to communicate 
with others. Thus, semantic coherence is an important tool for psycho-
logical functioning. Still, coherence is not limited to language. For 
instance, Bowers and colleagues (1990) introduced a visual coherence 
task as a second element of intuitive coherence detection. In this task, 
participants are asked to intuitively judge whether seemingly unrelated 
dot patterns contain a hidden coherent picture. Visual coherence judg-
ments share several features with semantic coherence judgments. For 
instance, people’s visual coherence judgments accurately capture the 
presence of hidden pictures above chance level and are based on feel-
ings of fluency and mild positive affect (Topolinski & Strack, 2009b). 
Moreover, intuitively detecting hidden visual coherence leads to a sub-
liminal activation of semantic networks, as well (Bolte & Goschke, 2008).

However, there is some evidence suggesting that the intuitive pro-
cess of visual and semantic coherence detection differ substantially 
from each other. For instance, Remmers and colleagues (2017) found 
that the accuracy in semantic coherence judgments is unrelated to the 
accuracy of visual coherence judgments. Moreover, semantic and visual 
coherence judgments are distinctly affected by mood: While people who 
suffer from major depression make less accurate semantic coherence 
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judgments compared to a control group, they make more accurate intui-
tive judgments of visual coherence (Remmers et al., 2017).

These findings suggest that semantic and visual coherence judg-
ments may be based on different types of information processing. Thus, 
it remains an open question whether thematic integration can account 
for people’s ability to detect visual coherence. One reason for the differ-
ence in semantic and visual coherence may be that visual coherence is 
understood as the detection of the (hidden) presence of a single object, 
whereas semantic coherence is assessed by detecting meaningful 
semantical relations between different objects. To investigate intuitive 
thematic processing of visual stimuli, future research may adapt the 
visual coherence task using pictures that are meaningfully related in  
a common theme.

Limitations of the Conventional  
Semantic Coherence Task
Finally, the present dissertation raises doubts about the validity of the 
current version of the semantic coherence task as a proxy for accurate 
intuitive coherence judgments. Originally, all word triads were defined 
as either incoherent or coherent. However, the present findings suggest 
that participants do not intuitively detect the presence of a single asso-
ciated denominator, but rather estimate the thematic relatedness as a 
proxy for the presence of an overarching theme. Notably, these the-
matic relations depend on personal experience (Estes et al., 2009) and 
can hardly be defined as correct or not correct. For instance, couch, cat 
and lasagne are seemingly unrelated. Still, readers of garfield will 
instantly be reminded of the lovely lasagne-eating cat. Similarly, the 
example for an incoherent word triad mentioned in this dissertation 
(bird, herring, and steam) is taken from the list of incoherent word 
triads used in many published studies (e.g., Bolte et al., 2003;  
Kuhl & Kazén, 2008).

It is correct that the words are not jointly related to a common 
denominator. Yet, the words may be jointly related by a fishing theme, in 
which people on a steamboat are fishing for herrings while birds are 
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flying around the boat to get some of the leftovers. Thus, the three 
words are not entirely unrelated, although many people would not see 
any meaningful relation. This problem is inherent in language, as lan-
guage is a psychological tool that is derived from personal experience 
and social norms and can therefore not be entirely objectified.

To address this problem, I encourage future research to adapt the 
semantic coherence task in a way that accounts for people’s approach to 
intuitive coherence judgments. Future research might develop coherent 
word triads that contain common themes. These word triads should be 
compared with word triads that are unlikely to contain common theme, 
but are equal in associative strength and taxonomic relatedness. By doing 
so, the semantic coherence task could assess people’s capacity in quickly 
estimating thematic coherence. Research along this line would bridge 
the gap between cognitive linguistics and motivational psychology and 
allow future research to assess intuitive linguistic competencies.

Outlook and Future Directions

The present dissertation cuts across diverse areas of psychology to 
unravel the processes that underlie people’s intuitive judgments of 
semantic coherence. These areas range from decision-making research 
(Bago & DeNeys, 2017; Thompson et al., 2011), and cognitive linguistics 
(Mirman et al., 2017), to existential psychology (Heintzelman & King, 
2014; Steger et al., 2006; 2008). The implications of the present findings 
may inspire future research in various directions.

A first important avenue for future research is to gain more 
insights into the influence of intuition and deliberate reasoning on 
linguistic processing. In this General Discussion, I suggested an integra-
tion of the extended network model (Baumann & Kuhl, 2002) and the 
thematic integration model. This integration holds that intuition leads 
to extended semantic activations in the thematic knowledge system. 
However, the findings of the present dissertation are also consistent 
with the idea that intuitive processing leads to a preference for the-
matic compared to taxonomic relations without changing thematic 
processing itself. Still, this model would not explain other findings on 
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the extended network model (Beeman et al., 1994). To test the two com-
peting models for semantic coherence judgments, future research could 
instruct participants to make deliberate judgments of coherence by rely-
ing on thematic relations. In the case that people’s intuition leads only 
to a stronger preference for thematic relations without extending the 
activation of thematic relations, participants’ deliberate coherence judg-
ments should be as accurate as their intuitive counterparts.

On a related note, future research should investigate the conditions 
that promote intuitive thematic processing. By now, it is largely 
unknown how thematic knowledge interacts with affective and cogni-
tive processes. Initial evidence suggests that positive affect facilitates 
thematic processing (Fröhlich & Högl, 2012; Groote et al., 2019) and intui-
tive coherence detection (Bolte et al., 2003). In contrast, negative affective 
states impair the accuracy of people’s coherence judgments (Baumann & 
Kuhl, 2002; Remmers, Topolinski, Dietrich, & Michalak, 2015; Remmers 
et al. 2017; Remmers & Zander, 2018). Moreover, initial evidence suggests 
that a preference for analytical thinking promotes taxonomic process-
ing (Groote et al., 2019). Future studies may investigate the role of nega-
tive mood and analytical processing on thematic integration. I suspect 
that negative affect combined with an analytical thinking style may 
promote a shift from thematic to taxonomic processing leading to defi-
cits in intuitive coherence judgments. If confirmed, this process may 
account for the deficits in intuition observed in clinical samples 
(Remmers et al., 2015; 2017; see also Remmers & Zander, 2018).

A second promising avenue would be to address the implications 
of the thematic integration model for meaning-making. In Chapter 4, 
we showed that people intuitively draw on thematic processing to 
search for meaning in life. Moreover, in this chapter, I linked thematic 
processing to the formation of life stories. Future research may address 
the latter hypothesis by relating individual differences in thematic pro-
cessing to the coherence of people’s life narratives. Moreover, manipu-
lating intuitive thematic processing before writing about one’s life may 
help people to intuitively detect the underlying thematic coherence of 
autobiographic memories (Woike, 2008) leading to more coherent and 
meaningful life stories.
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Finally, the thematic integration model offers a new perspective on 
the role of language in human functioning. In this chapter, I linked 
thematic processing to people’s detection of personal and social coher-
ence. Although currently still speculative, the present ideas may encour-
age future research to address the linguistic basis of people’s personal 
and social coherence formation. In this dissertation, I already presented 
preliminary evidence that thematic processing is related to self-motiva-
tion. Future research may address the function of intuitive thematic 
processing for self-motivation more extensively by relating thematic 
processing to the research on action control (see Baumann, Kazén, 
Quirin, & Koole, 2019). To examine social coherence, I encourage future 
research to investigate the influence of social motivations, such as affil-
iation motivation (e.g., Baumeister & Leary, 1995; Heyns et al., 1958) on 
thematic processing.

Concluding Remarks

Sometimes, people feel that things have a deeper coherence, even 
though they are not able to articulate the meaningful connection. This 
intuitive detection of hidden coherence has fascinated researchers for 
centuries, as it allows people to understand the world around them 
(Root-Bernstein, 2002). Moreover, as we saw in the introductory quote 
of this dissertation, intuitive coherence detection is a powerful tool to 
discover the themes that give meaning to people’s life. Even if people 
are unable to grasp the meaningful themes deliberately, they may still 
gain courage from these themes in desperate situations. In the present 
dissertation, I found that people do not need to invest substantial work-
ing memory capacity to find semantic coherence. Rather, people dis-
cover coherence in language by intuitively processing thematic relations. 
The intuitive processing of thematic relations is found both in an 
experimental situation and the everyday search for meaning in life. 
Intuition thus provides a powerful tool that complements analytical 
reasoning in the discovery of oneself and the world. The present results 
may inspire psychological and sociological sciences to investigate the 
function of intuitive coherence detection for multiple areas of human 
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functioning, such as language comprehension, self-motivation and 
social functioning. Finally, losing the ability to intuitive detect coher-
ence may have severe consequences for learning and mental health (e.g., 
Remmers et al., 2015). This work thus lays the foundation for the devel-
opment of interventions in education and clinical psychology to pro-
mote people’s ability to find coherence.
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Chapter Two

In several dual-task studies, participants’ response in the primary tasks 
are excluded from the analysis if participants failed to response accu-
rately to the secondary load task (cf. Bago & de Neys, 2017). This approach 
provides a more rigorous study of the influence of working memory 
load on people’s intuition performance. We thus conducted additional 
analysis using this approach.

To this end, in Study 1 (Study 2) we excluded 2% (2.6%) of all coher-
ence judgments in the low load condition, 21% (17.5%) in the medium load 
condition and 76.9% (79.9%) in the high load condition. Notably, the loss 
of data was severe in the medium and high load condition reducing the 
information value of the analysis dramatically. In total, we analyzed the 
data of 99 (182) participants.

In Study 1, we examined the influence of working memory load on 
the accuracy of intuitive judgments. Findings suggested that neither 
manipulation nor the control variable judgment bias had any influence 
on participants’ intuitive judgments of semantic coherence, Fs (2,95) < .09, 
ps ≥ .784. Similarly, neither working memory load nor judgment accuracy 
predicted participants’ judgment bias, Fs < .86, ps ≥ .427.

In Study 2, consistent with previous analysis on the accuracy of 
participants’ intuitive judgments, we found no main effect of working 
memory load, F(2, 176) = .010, p = .907, and task focus, F(2, 180) = 2.47, p = .118. 
However, a marginally significant interaction effect emerged, F(2, 
176) = 2.37, p = .097. Post-hoc tests indicated that participants in the high 
load condition performed somewhat worse when they reported to focus 
on the load task compared to the those who focused on the judgment 
task, Mdiff = -.07, CI [-.14, .001], p = .053. No other effects emerged, ps ≥ .161.

Second, we analyzed the influence of working memory load and 
task focus on participants’ judgment bias. We found no effect of manip-
ulation or task focus, Fs(2, 176) ≤ .70, p ≥ .497. Still, the previously found 
interaction effect remained marginally significant, F(2, 176) = 2.76, p = .066.



168

chapter three | study one

Chapter Three

Study One

Notes. In the following section, we provide details on the development of the word 
lists used in the semantic coherence task (see ‘Study 1- Semantic coherence task’ in the 
original manuscript).

Method

Semantic Coherence Task. To examine the influence of thematic com-
pared to taxonomic relations on people’s intuitive judgments of seman-
tic coherence, we developed a new set of word triads that contained 
either a thematic or a taxonomic relation. For this purpose, we primarily 
relied on the word list of Fröhlich and Högl (2012). The word list was 
originally developed to assess people’s preference for thematic over taxo-
nomic relations (Lin & Murphy, 2001). In the original preference task, 
participants were instructed to choose one out of two words that was 
more related to a target word (e.g., dog). While one word was primarily 
thematically related to the target word (e.g., bone), the other word was 
primarily taxonomically related (e.g., cat). Previous studies examined the 
validity of the thematic preference task by controlled for confounding 
factors such as the associative strength between the target word and 
their thematic and taxonomic relation (e.g. Fröhlich & Högl, 2012). We 
adapted the task out of two different reasons. First, several words in the 
lists were derived from an U.S.-cultural background. For instance, the 
original list contained the triad hawaii, missouri and beach. American 
students might have identified Hawaii and Missouri as U.S. territories 
with ease. Germans probably would not. Thus, we adapted the words to 
fit to the cultural context. Second, previous findings consistently found 
that people preferred thematic relations (e.g. Fröhlich & Högl, 2012). 
Although unlikely, these differences might originate from differences in 
associative strength or semantic relatedness. To rule out such differ-
ences, we chose new thematically related words for some trials if these 
words appeared to be highly semantically related, or adapted the taxo-
nomic words if these were weakly related to the targets. As documented 
below in Study 2, this procedure was successful, as we reduced people’s 
preference for thematic relations to chance level.
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Study Two

Notes. In the supplemental material of Study 2, we include a detailed description of 
the thematic preference task that was included in Study 2 for exploratory research, 
but excluded from the original manuscript (see Study 2- Procedure). Moreover, in the 
original manuscript (Study 1-Semantic Coherence Task), we highlighted that the 
thematic and taxonomic words of this task are equally related to the target in terms 
of semantic relatedness. In the Results section of this supplemental material, we 
provide results supporting this notion.

In the original manuscript (Study 2), we noted that we assessed mood. Results 
on mood are presented in the Results section of this supplemental material. Finally, 
an anonymous reviewer asked us to report results on response times of intuitive 
coherence judgments in this supplemental material. Results are documented in the 
Results section as well.

In Study 2, we chose a novel methodological approach to investi-
gate the influence of thematic compared to taxonomic processing in 
intuitive judgments of semantic coherence. For exploratory purpose, we 
further included a thematic preference task to examine the impact of 
the manipulation on people’s semantic processing. We chose the the-
matic preference task as a non-intuitive judgment task that examines 
semantic processing (Fröhlich & Högl, 2012). As this research question 
was unrelated to the judgments of semantic coherence, we dropped it 
from the original manuscript. Yet, for exploratory purpose, we decided 
to include the results in the supplemental material.

Thematic preference task. We assessed the preference for thematic 
over taxonomic using a validated task (Fröhlich & Högl, 2012). In this test, 
participants are instructed to choose which from two words is more 
related to a target word (e.g., dog). One word was thematically related (e.g., 
bone), the other word is taxonomically related (e.g., cat). We adapted the 
original word list to balance people’s preference for thematic or taxo-
nomic relations (see Study 1). Participants were introduced to 39 target 
words. Note that half of the target words and their related words were 
used in the anagram task as well. The related words were presented 
below the target word. Participants were instructed to spontaneously 
choose either of the two related words that appeared to be more related 
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to the target word pressing either ‘x’ for the left word or ‘m’ for the 
right word. We pseudo-randomly balanced words’ position. Instructions 
stressed that words’ relatedness was highly subjective and participants 
were free to choose the word they preferred within ten seconds.

Results

Thematic preference task. First, we controlled for participants’ bias 
for thematic over taxonomic relations. As outlined above, we adapted 
the preference task to balance people’s preference for thematic over 
taxonomic relations. Correspondingly, a one-sample t-test confirmed 
that participants did not prefer thematic relation more than chance 
level, M = .50, SD = .18, p = .855.

Second, we examined the influence of the priming task on people’s 
preference for thematic relations. For this purpose, we conducted an 
ANOVA with thematic priming as between-participant factor and 
material (familiar versus unfamiliar trials) as within-participant factor. 
Neither thematic priming nor material yielded a significant influence 
of people’s preferences, ps ≥ .189. Still, a significant interaction emerged, 
F(1, 85) = 16.20, p < .001, η² = .16. Bonferroni-correct post-hoc t-tests indi-
cated that participants chose those words as more related to the target 
word that they encountered previously in the priming task, t(85) = 2.62, 
p < .01. However, we found no priming effect for trials that were not 
used in the priming task, p = .669.

We repeated the analysis with people’s reaction time as independ-
ent variable. Both triads and material yielded a significant influence on 
response times, Fs(1, 85) ≥ 6.53, p < .05, η² ≥ .07. Participants chose faster for 
familiar triads, Mfamiliar = 1864.41, SDfamiliar = 56.27, compared to unfamil-
iar triads, Munfamiliar = 1983.34, SDunfamiliar = 60.11. Moreover, participants 
chose faster in the thematic priming condition, Mthematic = 1777.40, 
SDthematic = 79.65, compared to the taxonomic priming condition, 
Mtaxonomic = 2070.25, SDtaxonomic = 82.45.

Taken together, findings suggest that the priming task affected 
participants’ judgment process in the thematic preference task, but did 
not influence people’s final preference judgment, at least for those 
words that were not presented previously. Findings indicate that a 
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thematic priming condition eased participants’ judgment process. In the 
anagram task, we found that participants reported more difficulties to 
grasp the semantic nature of the thematically related anagram word. 
Thus, participants might had difficulties deliberately grasping the relat-
edness of the thematically related words in the preference task. 
Encountering thematic relations previously may have helped partici-
pants to grasp thematic relations faster in the preference task. Yet, an 
ease in thematic processing did not lead to a shift in people’s deliberate 
preference judgments.

Mood. To explore the influence of the priming procedure on mood, we 
conducted a MANOVA with positive and negative mood as dependent 
variables. We found no significant influence of priming on mood, ps ≥ .493.

Moreover, Pearson-correlations found no significant relationship 
between positive and negative mood and intuitive coherence judgments’ 
accuracy and bias, ps ≥ .159.

Response times of intuitive coherence judgments. We conducted a 
repeated measure ANOVA for response times in intuitive coherence 
judgments. The 2 (coherent vs incoherent triad) x 2 (coherent vs. incoher-
ent judgment) x 2 (thematic vs. taxonomic priming) ANOVA indicated no 
significant influence of priming, p = 462. We only found a significant 
difference between judgment speed for coherent compared to incoher-
ent triads, F(1, 85) = 6.38, p < .05. Incoherent triads were judged faster com-
pared to coherent triads, Mcoh = 1622.30, SDcoh = 40.71, Mincoh = 1599.16, 
SDcoh = 40.44.

Study Three

Notes. In the original manuscript, we presented a summary of the original datasets 
used in Study 3 (see Study 3- Original Datasets). In this supplemental material, we 
present the datasets in detail.
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Original Datasets

Dataset A. The first dataset consisted of two published experiments by 
Bolte et al. (2003). The specific version of the semantic coherence task in 
this study consisted of 36 triads with, and 36 triads without common 
denominator derived from the original set (Bowers et al., 1990). 
Participants had three seconds to read and evaluate each triad. 
Afterwards, the entire set of triads was presented again and partici-
pants were instructed to search for a potential denominator. For the 
analysis, triads were excluded when the correct denominator was 
detected. In total, we obtained coherence judgments for the triads 
assessed in three different experimental conditions. In the first two 
conditions, all triads were administered. In the third condition, only 24 
triads were used. To ensure that coherence judgments of the word tri-
ads were stable, we calculated Pearson correlations. Results indicated 
that intuitive coherence judgments were rather stable, r(72) = .57, p < .001 
to r(24) = .37, p = .08. For the sake of simplicity, we therefore calculated 
average coherence judgments for each triad.

Dataset B. The second dataset contained results from two published 
studies by Kuhl and Kazén (2008) and Kazén, Kuhl, and Quirin (2015). In 
both studies, the semantic coherence task was administered in the same 
way as in Dataset A. The stimulus set consisted of 24 triads with a com-
mon denominator, and 24 triads without a common denominator. Most 
of them were derived from the triad set used by Bolte and colleagues 
(Bolte et al., 2003; Bolte & Goschke, 2005); still, 25 triads differed from 
the original set. We calculated Pearson correlation to investigate the 
stability of the coherence judgments of word triads. Coherence judg-
ments between the two studies were highly stable, r(48) = .92, p < .001. 
Thus, we computed average coherence judgments for each triad. Note 
that explicit solutions were not excluded in this dataset.

Dataset C. The third dataset originated from an unpublished study by 
Schönbrodt and Hauser (2015). In this study, the semantic coherence 
task consisted of 50 triads with a common denominator, and 50 triads 
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without a common denominator Schönbrodt and Hauser revised the 
original set of word triads that was published by Bowers and colleagues 
(1990). Although several triads were similar to those of Bolte and col-
leagues (2003), Schönbrodt and Hauser (2015) made slight adaptations 
for most triads. The first purpose of their work was to translate the 
triads into modern German. Second, they aimed to develop a more diffi-
cult set of triads in which the triads’ hidden denominator could not be 
found explicitly. To create triads without a common denominator, triad 
words were ordered by pseudo-random reassignment. In the latter ver-
sion of the semantic coherence task, participants first read the triads 
for 1.5 seconds. Next, participants had 2 seconds to judge the triads in 
terms of coherence. Whenever participants judged the triad as coherent, 
they were asked to name a potential solution word (compare Bolte & 
Goschke, 2005; Topolinski & Strack, 2008; 2009b). For this dataset, we 
calculated two different scores for each triad. For the first score (Cstrict), 
we applied the conventional approach in intuition research (e.g. 
Baumann & Kuhl, 2002; Bolte et al., 2003) and excluded all triads for 
which participants had found the correct solution word from further 
analysis. For the second score (Clax), we included explicitly solved triads 
similar to Dataset B. Thus, the dataset includes both intuitive and 
non-intuitive judgments of semantic coherence.

Study Three d

Notes. In the manuscript, we excluded details on the instructions and results of 
manipulation checks of Study 3d due to word limitation (see Procedure and materials 
section of Study 3). We included detailed information in the subsequent sections. 
Moreover, in the Discussion section of this supplemental online material, we provided 
a detailed discussion on potential reasons why the present findings on thematic relat-
edness may deviate from previous studies. We shortly discussed this issue in the 
Discussion of Study 3 in the original manuscript.

Instructions. In the thematic relations condition, we instructed partici-
pants to estimate the thematic relatedness between the word pairs. 
Thematic relations were defined as a type of relations that describe the 
extent to which things go together in the same scenario or event. In the 
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taxonomic relations condition, taxonomic relations were defined as the 
extent to which things share the same features and thus are part of the 
same category. We presented and explained five examples to illustrate the 
different types of thematic (taxonomic) relations including noun-noun, 
noun-verb, noun-adjective and verb-verb combinations. Next, we 
reminded participants not to rely on other sorts of associations such as 
taxonomic (or thematic) relations. To examine the quality of the instruc-
tions, we asked participants responded whether they have understood 
what thematic (or taxonomic) relations were (0 = ‘yes’, 1 = ‘no’). Next, we 
presented participants seven word pairs and asked them to choose, which 
of those word pairs was thematically (or taxonomically) related. Then, we 
explained each example. Examples ranged from word pairs that were 
solely thematically or taxonomically related, as well as pairs that were 
both thematically and taxonomically related to different extents. Finally, 
at the end of the training phase, participants rated on a four-point Likert 
scale how difficult it was to rate the respective type of relations in the 
manipulation check examples (0 = ‘not difficult at all’ to 4 = ‘very difficult’).

Results

First, we examined how difficult it was to rate the thematic and taxo-
nomic pairs presented in the instructions. A t-test revealed that partici-
pants had more difficulties rating taxonomic compared to thematic 
relations in the pairs presented in the instructions, Mthem = 2.18, 
SDthem = .91, Mtax = 2.54, SDtax = .80, T(99) = 2.086, p < .05.

The difficulties in judging the triads might have influences partici-
pants’ final judgments of relatedness. However, Pearson-correlations 
revealed no significant relationship between rating difficulties and rat-
ings on taxonomic or thematic relations, ps ≥ .140. Moreover, when we 
repeated the ANOVA presented in the manuscript with repeated meas-
ure on presence of a common denominator and the between-partici-
pant factor relations as between factor and included rating difficulties 
as a control variable, we found no influence of ratings difficulty or an 
interaction effect on people’s ratings, p ≥ .671. Both presence of a com-
mon denominator, relations and the interaction between the two fac-
tors remained significant, FS(1, 98) ≥ 39.204, p < .001.



meaningful themes | supplemental material

175

Discussion

In Study 3, we found that triads with versus without a hidden denomi-
nator differed in terms of thematic relatedness. Results are seemingly at 
odds with previous published studies that found no differences between 
triads with versus without a common denominator in terms of semantic 
relatedness (Bolte & Goschke, 2005; Topolinksi & Strack, 2009). A closer 
inspection of these previous studies revealed, however, that the previous 
findings were somewhat ambiguous.

Specifically, both Bolte and Goschke’s (2005) and Topolinski and 
Strack’s (2009b) observed ratings of semantic relatedness were in the 
direction predicted by the thematic integration model. Word pairs of 
coherent triads were rated as more semantically related than word pairs 
of incoherent triads. Specially, Topolinski and Strack (2009b) reported an 
average relatedness of 2.38 (SD = .70) for coherent and 2.29 (SD = .88) for 
incoherent triads in a sample of twenty participants (ts ≤ .05). Bolte and 
Goschke (2005) collected data from forty participants and found compa-
rable relatedness ratings. However, due to the larger sample size, statisti-
cal differences were stronger (t(39) = -1.31, p > .19). Thus, the lack of statisti-
cal differences in semantic relatedness may partly originate from an 
underpowered design.

Moreover, it is important to note that neither Bolte and Goschke 
(2005) nor Topolinski and Strack (2009b) were particularly interested in 
thematic relations. It is therefore conceivable that these researchers 
used measures and procedures that were not optimally suited to detect a 
difference in thematic relatedness between words from coherent versus 
incoherent triads.

To gain more insight into this matter, we emailed these researchers 
during October, of 2018. They could not provide with their actual materi-
als, which is understandable given that the relevant studies were con-
ducted over a decade ago (mail communication, 2018). However, the 
researchers did provide some useful background information that. 
Specifically, Bolte indicated that she asked participants to rate how much 
the words were associated. These instructions were sufficient to obtain a 
rough estimate of associative strength or semantic relatedness between 
the words that constitute the triads. However, as explained in the 
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introduction, mere associations are theoretically distinct from thematic 
relations. Thus, Bolte’s instructions were not optimal for tapping into the 
thematic relatedness of the triad words. In a similar vein, Topolinski 
indicated that he might have first explained to his participants what 
semantic relations are. These instructions could have diminished the 
influence of thematic relations on people’s judgments of relatedness, 
given that thematic relations are but one type of semantic relations.

In view of these considerations, it appears that prior published 
findings on the semantic coherence task are not informative about 
potential differences in thematic relatedness, between words from 
coherent versus incoherent triads.

Study Four

Notes. In the following sections, we will outline the development of the triad lists. 
We dropped details on the procedure from the original manuscript due to word limit 
(see Study 4-Method). Moreover, we present an additional analysis on the influence of 
thematic relatedness and presence of a common denominator on people’s intuitive 
coherence judgments, as recommended by an anonymous reviewer.

Materials. We created two versions of the semantic coherence task. In 
the original version of the task, triads with (versus without) a common 
denominator were more thematically related. To create an alternate 
version of the task, we used the thematic relation norms. We selected 
the triads in a way that allowed a maximum amount of word triads 
while maintaining a significantly negative relationship between pres-
ence of common denominator and thematic relations. To this end, we 
used the 18 most thematically related triads without hidden denomina-
tor and the 18 least thematically related triads that still contained a 
denominator. For the control list, we randomly chose 36 word triads 
with half of them containing a common denominator.

An independent t-test with presence of denominator as independ-
ent variable and thematic relations as dependent variable confirmed 
that triads without a common denominator were significantly more 
thematically related than triads with a common denominator 
t(28.31) = 3.10, p < .01, Mno denominator = .83, SDno denominator = .26, Mdenominator = .61, 
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SDdenominator = .16. For the control list, we randomly chose 18 triads with-
out denominator and 18 triads with denominator from the data pool. 
An independent t-test confirmed that triads without a common denom-
inator were significantly less thematically related than those triads that 
contain a common denominator, t(26.63) = −5.80, p < .001, Mno denominator  
= .48, SDno denominator = .16, Mdenominator = 1.01, SDdenominator = .36.

Results

Additional analysis. Results of Study 4 indicate that the difference in 
intuitive coherence judgments of triads with compared to without com-
mon denominator was much larger in the standard list compared to the 
alternate list. Regarding this result, an anonymous reviewer wondered 
how these differences may be explained by thematic integration model.

We suggested that the differences in intuitive coherence judgments 
may originate from larger differences in thematic relatedness between 
triads with versus without common denominator in the standard list 
compared to the alternate list. Consistently, we found that the presence 
of a common denominator and thematic relatedness were positively 
related across lists, r(46) = .34, p < .05. Next, we conducted an additional 
regression analysis predicting intuitive coherence judgment across the 
two lists, including presence of a common denominator and thematic 
relatedness as predictors. Consistent with Study 3, we found that the-
matic relatedness predicted intuitive coherence judgments, β = .55, 
t(44) = 4.11, p < .001. At the same time, presence of a common denominator 
did no longer predict coherence judgments significantly, p = .654. 
Findings indicate that the differences in intuitive coherence judgments 
across both lists are primarily driven by differences in thematic relations.
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Chapter Four

Study Two

To validate the German version of the Meaning in Life Questionnaire 
(Steger et al., 2006), we multiple personality traits including extraver-
sion, neuroticism, openness for experience (Körner, Drapeau, Albani, 
Geyer, Schmutzer, & Brähler, 2008), and faith in intuition (Denes-Raj & 
Epstein, 1996; Keller, Bohner, & Erb, 2000). Moreover, we assessed indi-
vidual differences in emotion regulation (Kuhl, 1994) and self-regula-
tion (Kuhl & Fuhrman, 1998) to replicate and expand results from pre-
vious studies (Steger et al., 2006). Moreover, we administered a version 
of the Volitional Component Inventory (Fröhlich & Kuhl, 2003). Except 
for life stress, none of the above mentioned questionaires were rele-
vant for the present study. Thus, we excluded this questionnaire from 
further discussion.

Big-Five personality traits. To assess extraversion, neuroticism and 
openness for experience, we used the German short version of the 
NEO-FFI (Körner et al., 2008). Each scale consisted of six items (e.g.  
‘I like having many people around me’; ‘I often feel inferior to others’; I am interested 
in motives that can be found in art or nature’) that were rated on a five-point 
Likert scale ranging from 1 (‘strongly disagree’) to 5 (‘strongly agree’). Scales’ 
consistencies ranged between Cronbach’s α = .74 for extraversion, and 
α = .87 for neuroticism and openness for experience.

Faith in intuition. A German version of the Rational-Experiential 
Inventory (Keller et al., 2000) was used to assess people’s faith in intui-
tion. The scale consisted of 15 items (e.g. ‘I am a very intuitive person’) that 
were rated on a seven-point Likert scale ranging from 1 (‘absolutely untrue’) 
to 7 (‘absolutely true’). Scale’s consistency was good, Cronbach’s α = .85.

Action control. We assessed action-orientation using a validated form of 
the Action- Control Scale (Kuhl, 1994). Our version of the questionnaire 
included two scales, action orientation after failure, and prospective 
action orientation. Failure-related action-orientation taps into people’s 
ability to intuitive down-regulate negative affect. Correspondingly, pro-
spective action-orientation relates to up-regulation of positive affect. 
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Both scales included twelve items. Each item consisted of a situational 
description (e.g. ‘When I am told that my work is completely unsatisfactory’) and 
both an action oriented (‘I don’t let it bother me for too long’) and a state ori-
ented outcome (‘I feel paralyzed’). Participants chose which outcome fit best 
to their behavior. Scales’ consistencies were satisfactory, Cronbach’s α ≥ .75.

Results

Results can be inspected in Appendix 1. Findings are consistent with 
previous research suggesting that search for meaning and presence of 
meaning yield mirror-inverted relations with neuroticism and extraver-
sion (Steger et al., 2006). There was no significant relation of meaning 
in life and openness for experiences. Moreover, people who searched 
more for meaning in life were more prone to experience negative affect, 
higher levels of stress, and yielded less emotion regulation abilities. 
Taken together, findings suggest that search for meaning is related to 
dysfunctional emotion regulation and higher levels of stress. In opposi-
tion, presence of meaning in life was related to an adaptive emotion 
regulation, more faith in intuition and higher levels of positive affectiv-
ity. Findings validate the German version of the Meaning in life 
Questionnaire.

Appendix Chapter Four

The supplemental online appendix containing all stimuli and data sets 
used in studies of Chapter 4 can be found online under https://osf.io/vms2p/

https://osf.io/vms2p/
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Appendix C1. Correlation Coefficients of Questionnaires and Demographic Variables.

M SD 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14.

1. Thematic Preference   .59  .19 .17  .14  .06 −.06  .08  .12  .00 −.11 −.07  .02 −.06 −.02 −.23

2. Search for Meaning  4.42 1.46 −.39 −.01  .21 −.06 −.19  .40 −.01 −.28 −.26  .26  .04 −.20

3. Presence of Meaning  4.55 1.39  .30 −.20  .22  .39 −.47  .05  .24  .35 −.25 −.09 −.02

4. Positive Mood  2.43  .67 −.34  .17  .38 −.32 −.01  .19  .21 −.23  .05 −.03

5. Negative Mood  1.40  .58 −.01 −.38  .45  .09 −.20 −.23  .50  .05 −.08

6. Faith in Intuition  1.99  .63  .17  .09  .00  .07  .06 −.02 −.07 −.07

7. Extraversion 21.91 4.27  .43 −.01  .26  .26 −.25 −.06 −.08

8. Neuroticism  2.86  .88  .00 −.57 −.52  .51 −.15 −.24

9. Openness to Experience  3.29  .94 .10  .08  .05 −.10  .15

10. Action Orientation (failure)  4.28 2.92  .41 −.25  .14  .23

11 Action Orientation (prospective)  5.37 3.27 −.23 −.07  .17

12. Life Stress  1.99  .63  .02 −.08

13. Gender  1.17  .39  .22

14. Age 21.91 4.27

Notes. Correlation coefficients with r ≥ .13, p < .05; for r ≥ .17, p < .01 N = 262
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People are capable of quickly sensing hidden relations in their environ-
ment without being able to name the origin of their feelings. Previous 
research suggests that these feelings of coherence arises from intui-
tion. Intuition is a type of information processing that operates fast, 
unconscious, and independent of deliberate reasoning. Intuitively 
detecting coherence helps people to successfully move in the complex 
world around them. Moreover, it allows people to discover meanings in 
the world and their life that may remain hidden from analytical rea-
soning. Thus, it is important to learn more about the processes that 
underlie intuitive coherence detection. The present dissertation there-
fore investigates the psychological mechanisms that facilitate people to 
judge the coherence between seemingly unrelated objects.

To examine coherence detection empirically, this dissertation 
applied the semantic coherence task, an experimental task in which 
participants are asked to judge the coherence of seemingly unrelated 
word triads. Half of the presented word triads contain a hidden, fourth 
word that is jointly related to the three presented words (i.e. coherent, 
salt, deep and foam are related to sea). The other half of the word triad 
has no such denominator (i.e. incoherent, bird, herring, and steam). 
Previous research found that people are able to accurately detect hidden 
semantic coherence within less than three seconds.

Chapter 1 provides a brief review of the milestones of intuition 
research and embeds the research on coherence detection in this histor-
ical context. Next, it summarizes previous findings on the semantic 
coherence task. More than forty studies have examined the sources and 
boundary conditions of people’s intuitive coherence judgments in this 
task. Detecting coherence in language is important as it helps people to 
quickly sense hidden themes in texts, speeches and thoughts. 
Consistently, previous research linked semantic coherence detection to 
the experience of meaning in life. Yet, it remains unclear how people 
process language to judge semantic coherence.

Thus, Chapter 2 addresses how people rely on different types of 
information processing to judge coherence. Basically, two routes of 
information processing are possible: Intuitive and deliberate processing. 
While intuition is based on unconscious, effortless processing, deliberate 
reasoning requires working memory capacity and allows people to 
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consciously analyze information. Previous models on semantic coher-
ence judgments suggest that people intuitively process the semantic 
coherence of the presented word triads leading to feel coherence. 
However, people may deliberately evaluate this feeling of coherence to 
make a final coherence judgment. Independent of their current working 
memory load, people should thus be able to accurately judge triads’ 
coherence. At the same time, their final judgment tendency should 
depend on working memory resources. These two hypotheses were 
tested using a taxing working memory load manipulation. Consistent 
with the hypotheses, two studies (total N = 307) found that taxing work-
ing memory load had no influence on the accuracy of people’s intuitive 
coherence judgments. Moreover, people were biased in their intuitive 
judgments depending on working memory load. Findings are in line 
with previous models that suggested that people’ s processing of 
semantic coherence is based on intuition.

The linguistic basis of people’s intuitive judgments of semantic 
coherence was the topic of Chapter 3. Previous models suggested that 
people’s feelings of coherence are based on the subliminal activation of 
a hidden denominator. However, a theoretical analysis of this model 
raised doubts that this small priming effect could solely account for the 
accurate detection of coherence found in many studies. Building on 
recent insights in cognitive linguistics, we proposed that people intui-
tively integrate the thematic relations between triad’s constitutive word 
pairs into an overall feeling of coherence. Thematic relations are a type 
of semantic relations that describe the complementary interaction 
between two words in the same scenario or event (e.g., student and 
exam). Thematic relations are functionally and neuroanatomically dis-
tinct from taxonomic relations, which specify the overlap in features 
between two words (e.g., student and pupil). We hypothesized that peo-
ple’s coherence judgments are predicted by the level of thematic related-
ness between the words that constitute the triads. Other semantic fac-
tors, such as taxonomic relations or the presence of a common 
denominator should play a minor role for intuitive coherence judg-
ments. Four studies (total N = 434) tested this thematic integration 
model. Consistent with the hypothesis, people judged word triads as 
more coherent when they a) encountered a thematic compared to 
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taxonomic relation in a word triad (Study 1), or b) were primed with a 
thematic compared to taxonomic processing task prior to the semantic 
coherence task. Moreover, in three datasets that were derived from pre-
viously published studies, word triads’ thematic relatedness predicted 
intuitive coherence judgments independent of the presence of a com-
mon denominator (Study 3 & 4). Moreover, thematic relations predicted 
people’s judgments of coherence much stronger than alternative sources 
of coherence (Study 4). Thematic processing therefore seems to be the 
driving mechanism of intuitive judgments of semantic coherence.

Chapter 4 transferred the findings on people’s search for coher-
ence to the search for meaning in life. Previous research found that 
coherence is the cognitive basis of people’s experience of meaning in 
life. Thus, people who search for meaning in life might intuitively 
engage in thematic processing to discover semantic coherence and, 
ultimately, meaning in life. Consistently, three studies (total N = 499) 
found that people’s search for meaning in life predicted higher levels 
of coherence judgments for thematic word triads (Study 1), and a 
higher preference for thematic over taxonomic relations (Study 2). In 
addition, when search for meaning in life was experimentally aroused, 
participants were more likely to prefer thematic over taxonomic rela-
tions compared to a control group (Study 3). Moreover, in Study 2, we 
found that a preference for thematic relations mediated a positive 
relationship between people’s search for meaning and the presence of 
meaning in life, although the latter are routinely negatively related. In 
addition, a thematic preference buffered the negative relationship 
between search for meaning and life stress. Findings demonstrate that 
thematic processing seems to play an important role in people’ search 
for existential meaning.

Finally, Chapter 5 discusses the coherence between the different 
empirical chapters and present implications of the novel findings for 
the research on semantic coherence and meaning in life. In light of the 
thematic integration model, previous findings on semantic coherence 
suggest that intuitive (compared to deliberate processing) helps to 
unfold the full potential of people’s thematic knowledge. Additionally, I 
discuss how intuitive thematic processing may help to form coherent 
stories about one’s life. In addition, Chapter 5 reflects on the role of 
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intuitive thematic processing for the detection of personal coherence 
and self-motivation, as well as adaptive social functioning.

In conclusion, the present dissertation cast new light on the psy-
chological mechanisms that allow people to intuitively detect coherence 
in language. For this purpose, we bridge the gap between different areas 
of psychological research to propose that intuitively process selective 
aspects of language that indicate the presence of hidden themes. 
Understanding these processes may help to develop interventions that 
help people with deficit in language comprehension. Moreover, the pres-
ent dissertation outlines how semantic coherence may determine suc-
cessful self-motivation and social behavior. Future research that exam-
ines these notions will help us to understand how people feel which life 
goals are good for them, and how people are able to quickly adapt to the 
implicit social norms that prevail in their social cosmos. Finally, the 
present findings highlight the role of coherence for the search for 
meaning in life. Based on the present dissertation, future research may 
develop interventions aiming to promote meaning in life.
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Menschen sind in der Lage, versteckte Zusammenhänge in ihrer 
Umwelt zu erspüren, ohne die Ursprünge dieser Gefühle klar benennen 
zu können. Die bisherige Forschung lässt vermuten, dass das Erspüren 
von Kohärenz intuitiv abläuft. Intuition beschreibt dabei eine Art von 
Informationsverarbeitung, die schnell und unabhängig vom bewussten 
Denken abläuft. Das Aufspüren von Kohärenz hilft uns somit, uns 
schnell und sicher in unserer Umwelt zu bewegen. Weiterhin ermöglich 
sie es uns, einen Sinn in der Welt und unserem Leben wahrzunehmen, 
der dem Verstand möglicherweise verborgen bleibt. Kohärenzdetektion 
ist somit ein wichtiges psychologisches Werkzeug im täglichen Leben, 
dessen Grundlagen bislang allerdings nicht eingehend beleuchtet wor-
den sind. Aus diesem Grund untersucht die vorliegende Dissertation      
die Mechanismen, die es Menschen erlauben, Kohärenz zwischen 
scheinbar lose verbundenen Elementen zu entdecken.

Um dieses Phänomen empirisch zu untersuchen, wird die seman-
tische Kohärenzaufgabe verwendet, eine experimentelle Aufgabe, in 
der die ProbandInnen gebeten werden, innerhalb von drei Sekunden zu 
beurteilen, ob drei scheinbar unzusammenhängende Wörter möglicher-
weise miteinander verbunden sind. Die Hälfte der präsentierten Wort-
triaden ist dabei durch ein verstecktes viertes Wort miteinander ver-
bunden (z.B. Salz, Tief, Schaum sind durch See verbunden), die andere 
Hälfte ist unverbunden (z.B. Vogel, Hering, Dampf). Bisherige Studien 
zeigen, dass Menschen in der Lage sind, die Kohärenz der Worttriaden 
in weniger als drei Sekunden zuverlässig zu beurteilen.

Kapitel 1 gibt einen komprimierten Überblick über die Meilen-
steine der bisherigen Forschung zu Intuition und bindet die Forschung 
zu semantischer Kohärenz in diesen historischen Kontext ein. 
Anschliessend werden die bisherigen Forschungsergebnisse zur seman-
tischen Kohärenzaufgabe zusammengefasst. In mehr als 40 Experi-
menten wurden die Grundlagen und Bedingungen akkurater Kohärenz-
urteile untersucht. Darüber hinaus konnte die bisherige Forschung 
zeigen, dass Kohärenz eine zentrale Rolle für das Erleben von Sinn im 
Leben einnimmt. Gleichzeitig sind die psychologischen Mechanismen, 
die es Menschen erlauben, Kohärenz zu beurteilen, weiterhin nicht hin-
reichend untersucht.
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Folglich untersucht Kapitel 2, welche Informationsverarbeitungs-
prozesse eine Rolle in der Beurteilung von semantischer Kohärenz spie-
len. Grundlegend werden zwei Typen von Informationsverarbeitung 
unterschieden: Eine intuitive und eine analytische Verarbeitung. Intui-
tion beschreibt eine schnelle und unbewusste Verarbeitung, während 
die analytische Verarbeitung Arbeitsgedächtniskapazität benötigt. 
Basierend auf den bisherigen Modellen zu Kohärenzurteilen ist zu ver-
muten, dass Menschen die semantische Kohärenz von Worttriaden 
intuitiv verarbeiten. Gleichzeitig sollten sie die daraus entstehenden 
Gefühle von Kohärenz bewusst analysieren und daraus ein Urteil for-
men. Die Fähigkeit, kohärente von inkohärenten Worttriaden zu unter-
scheiden, sollte somit unabhängig von der zur Verfügung stehenden 
Arbeitsgedächtniskapazität sein. Gleichzeitig sollte die allgemeine 
Antworttendenz über alle Worttriaden hinweg von der Verfügbarkeit 
des Arbeitsgedächtnisses abhängen. Entsprechend der Hypothesen fan-
den zwei Studien (Gesamt N = 307), dass eine Belastung des Arbeits-
gedächtnisses keinen Einfluss auf die Genauigkeit der semantischen 
Kohärenzurteile hatte. Gleichzeitig beeinflusste die Arbeitsgedächtnis-
belastung die allgemeine Antworttendenz der Versuchspersonen. Die 
Befunde lassen sich gut durch die bisherigen Modelle erklären und zei-
gen, dass Menschen semantische Kohärenz intuitiv verarbeiten.

Darauf aufbauend untersuchte Kapitel 3 die sprachlichen Grund-
lagen der intuitiven Urteile. Bisherige Modelle postulieren, dass das 
Erleben von Kohärenz in Worttriaden auf die subliminale Aktivierung 
eines gemeinsamen Nenners zurückgeht. Allerdings zeigte eine theore-
tische Analyse des Modells, dass der schwache Primingeffekt den s 
tarken Unterschied zwischen kohärenten und inkohärenten Triaden 
hinsichtlich der Kohärenzurteile nicht erklären kann. Neuere Befunde 
aus der kognitiven Linguistik legen stattdessen nahe, dass Menschen 
intuitiv die thematischen Verbindungen zwischen den einzelnen Wort-
paaren erspüren und zu einem Kohärenzgefühl integrieren. Thema-
tische Verbindungen sind eine Art der semantischen Verbindungen, die 
die komplementäre Beziehung zwischen zwei Wörtern in einer 
gemeinsamen Situation oder einem Ereignis beschreiben (z.B. student 
und examen). Sie unterscheiden sich funktional und neuroanatomisch 
von taxonomischen Verbindungen, die den Grad an strukturellen 
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Ähnlichkeiten beschreiben (z.B. student und schüler). Vier Studien 
(Gesamt N = 434) untersuchten dieses thematische Integrationsmodell. 
Entsprechend des Modells zeigte sich, dass 1) ProbandInnen Wort-
triaden, die eine thematische (vs. eine taxonomische) Verbindung 
beinhalteten, als kohärenter einschätzten, und 2) im Anschluss an eine 
thematische (vs. taxonomische) Verarbeitungs aufgabe Worttriaden als 
kohärenter einstuften. Weiterhin sagte die thematische Verbundenheit 
von Worttriaden in drei verschiedenen Datensätzen die durchschnitt-
lichen Kohärenzurteile vorher. Dieser Effekt war unabhängig davon, ob 
es noch einen versteckten Nenner oder taxonomische Verbindungen 
gab (Studien 3 & 4). Die Befunde unterstützen unsere Annahme, dass 
die Verarbeitung von thematischen Verbindungen ein zentraler 
Mechanismus für das Erleben von semantischer Kohärenz ist.

Kapitel 4 überträgt die bisherigen Ergebnisse zur Kohärenzsuche 
auf die Suche nach Sinn im Leben. Die bisherige Forschung zum 
Sinnerleben zeigt, dass Kohärenz das Sinnerleben begünstigt. Darauf 
aufbauend sollten Menschen, die nach Sinn in ihrem Leben suchen, 
dazu tendieren, intuitiv thematische Verbindungen zu verarbeiten, um 
Kohärenz und in der Folge auch Sinn zu finden. Dementsprechend zeig-
ten drei Studien (Gesamt N = 499), dass individuelle Unterschiede in der 
Suche nach Sinn im Leben mit einem stärkerem Erleben von Kohärenz 
in thematischen Triaden (Studie 1) sowie einer höheren Präferenz für 
thematische vs. taxonomische Verbindungen einhergehen (Studie 2). 
Eine experimentelle Anregung von Sinnsuche führte zudem zu einer 
höheren Präferenz von thematischen Verbindungen im Vergleich zur 
Kontrollgruppe (Studie 3). Darüber hinaus gab es erste Hinweise, dass 
eine thematische Präferenz einen positiven Zusammenhang zwischen 
Sinnsuche und Sinnerleben vermittelte, obwohl die beiden Konstrukte 
üblicherweise negativ miteinander korrelieren. Die Befunde weisen 
darauf hin, dass thematisches Denken eine wichtige, funktionale Rolle 
in der Suche nach Sinn im Leben einnimmt und Menschen letztlich 
hilft, Sinn in ihrem Leben zu finden.

Kapitel 5 diskutiert abschließend die Kohärenz zwischen den 
empirischen Ergebnissen und zeigt Implikationen für die Forschung zu 
semantischer Kohärenz und Sinnerleben auf. Das thematische 
Integrationsmodell wird mit früheren Forschungsergebnissen zu 
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Kohärenz verknüpft. Dies wirft die Annahme auf, dass eine intuitive 
(vs. bewusste) Verarbeitung hilft, das volle Potential von thematischem 
Denken zu entfalten. Darüber hinaus zeigt Kapitel 5 auf, wie intuitive 
thematische Verarbeitung Menschen hilft, kohärente Lebens-
geschichten über sich selbst zu entwickeln. Zudem werden erste 
Befunde dafür geliefert, dass thematisches Denken die Kohärenz zwi-
schen den eigenen Handlungen und Zielen fördern könnte, was eine 
wichtige Quelle von persönlicher Kohärenz und Selbstmotivation dar-
stellt. Weiterhin werden erste Zusammenhänge zwischen thematischer 
Verarbeitung und sozialen Kompetenzen vorgestellt und Ideen für 
zukünftige Forschung entwickelt.

Zusammenfassend stellt diese Dissertation eine Brücke zwischen 
verschiedenen Forschungsbereichen dar, die es erlaubt, das Phänomen 
der Kohärenzdetektion als eine intuitive Verarbeitung von themati-
schen Beziehungen zu verstehen. Die Befunde könnten dabei helfen, 
neue Interventionen zur Behandlung von Defiziten im Sprach-
verständnis zu entwickeln. Weiterhin beschreibt die vorliegende Arbeit, 
wie Kohärenzerleben Menschen hilft, sich erfolgreich zu motivieren 
und adäquates Verhalten in der sozialen Umwelt zu zeigen. Zukünftige 
Studien könnte untersuchen, wie Menschen es schaffen, zu erspüren, 
welche Ziele kohärent zu ihren Bedürfnissen sind. Weiterhin könnte sie 
untersuchen, wie Menschen die impliziten soziale Regeln erspürt, die 
ihren sozialen Kosmos ausmachen. Abschließend hebt die vorliegende 
Dissertation auf die Bedeutung von Kohärenz für die Suche nach Sinn 
im Leben hervor. Die Ergebnisse dieser Arbeit könnten als Grundlage 
für zukünftige Interventionen dienen, die Menschen helfen, Sinn in 
ihrem Leben zu finden.
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