
The Art of Coffee: 

Effects of Caffeine, 

Ambient Coffee-Shop 

Noise, and Mood, on 

Creativity 

 

 

Ailie Blunnie 

 

 

Submitted in partial fulfilment of the requirements of the Higher Diploma in Arts in 

Psychology at Dublin Business School, School of Arts, Dublin. 

 

 

Supervisor: Dr G. Prentice 

Head of Department: Dr S. Eccles 

 

 

May 2014 

Department of Psychology 

Dublin Business School 

 

  



1 
 

[Type text] 
 

CONTENTS 

Acknowledgements.....................................................................................................2 

Abstract.......................................................................................................................3 

Introduction................................................................................................................4 
 

1.0: The key aspects of creativity.....................................................................4 
1.1: Measuring creativity..................................................................................6 
1.2: Enhancing creativity..................................................................................9 
2.0: Ambient noise…………………………………………………………11 
2.1: Ambient noise and creativity………………………………………….12 
2.2: Ambient noise and response time............................................................14 
3.0: Caffeine...................................................................................................14 
3.1: Caffeine and creativity............................................................................16 
3.2: Caffeine and response time.....................................................................17 
4.0: Mood.......................................................................................................18 
4.1: Mood and creativity................................................................................18 
4.2: Caffeine and mood..................................................................................19 

 
Method.......................................................................................................................23 
  

Participants.....................................................................................................23 
 Design.............................................................................................................23 
 Materials and Apparatus.................................................................................25 
 Procedure........................................................................................................29 
 
Results........................................................................................................................33 
 
Discussion..................................................................................................................41 
 
References.................................................................................................................47 
 
Apendices..................................................................................................................57 
  



2 
 

[Type text] 
 

ACKNOWLEDGEMENTS 
 
 

I wish to express my sincere thanks to my supervisor, Dr Garry Prentice, our year 

heads, Dr Pauline Hyland and Dr John Hyland, Head of Department, Dr Sinéad 

Eccles, Lab Technician, Michael Nolan, and all the Psychology Department lecturers 

and staff, for helping to make my experience at DBS such a an enjoyable, 

stimulating, and rewarding one. A special thank you also to Dr Brían Merriman for 

his valuable guidance and support, and to those who participated in my experiment.  

 



3 
 

[Type text] 
 

ABSTRACT 

 

That coffeehouses provide a stimulating environment for artistic and intellectual 

inspiration and debate, has long been assumed in popular culture. The current 

experiment investigated the effects of caffeine, ambient coffee-shop noise and mood 

on people’s ability to think creatively. A mixed factorial repeated measures design 

was used to test the creative ability of 36 participants using the Compound Remote 

Associate test. Participants were assigned to one of three conditions and tested 

before and after exposure to ambient coffee-shop noise and/or consuming a cup of 

coffee. Mood state was assessed using the Positive and Negative Affect Schedule. 

Results showed no meaningful effect of caffeine, noise or mood state on creative 

ability. These findings suggest that consuming a caffeinated beverage in a coffee-

shop environment, while simultaneously undertaking creative work, will not 

significantly affect the creative process. 
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INTRODUCTION 
 

 

There is much debate surrounding the impact of caffeine on people’s ability 

to think creatively. Some of the world’s most renowned creative minds are reported 

to have habitually consumed vast quantities of the stimulant, and recent research 

would corroborate the long-held assumption in popular culture that the café 

environment is an ideal context in which to generate creative ideas (Ashby, 2013, p. 

199; Mehta, Zhu, & Cheema, 2010, p.784). Anecdotal evidence would suggest 

otherwise, however, with many critics arguing that caffeine’s cognitive and 

physiological implications should, on the contrary, acutely interfere with creative 

thinking ability (Lehrer, 2008; Konnikova, 2012). 

The purpose of this study was to investigate whether consuming a caffeinated 

beverage in a café environment, while simultaneously undertaking creative work, 

would help, hinder, or produce no meaningful effect, on the creative process. The 

key aspects of creativity, ambient noise, caffeine, and mood state, will be presented 

in the following sections, together with an overview of the relevant literature 

pertaining to each variable.  

Examining the interaction between caffeine intake, coffee-shop context, and 

creative ability, can potentially equip individuals and organisations for whom 

creative idea generation is paramount, with valuable knowledge which can be 

applied practically to optimise creative potential and productivity.  

 
1.0: The Key Aspects of Creativity 

The nature of creativity has long been of interest to scholars, and its growth 

as an area of academic study continues to accelerate. In the past few decades, 

theoretical perspectives on human creativity have proliferated. Kozbelt, Beghetto, 
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and Runco (2010) outline 10 categories of contemporary creativity theories, most of 

which have been discussed in the literature for several decades and are supported by 

considerable empirical research (including, for example, developmental, 

psychometric, cognitive and evolutionary theories) (p. 25). The researchers stress the 

importance of adopting a pluralistic approach to the study of creativity, in order to 

expand, develop and inform the field (p. 41). In spite of years of intensive research 

into the area, however, debate still abounds surrounding how best to measure and 

enhance the phenomenon (Kaufman & Sternberg, 2010, p. xiii). 

As a concept, creativity is difficult to define. It is generally agreed to 

comprise three central components: first, creative ideas must represent something 

new, novel or innovative; second, they must be of high quality; and third, they must 

be appropriate to the task in question, or to some redefinition of that task (Kaufman 

& Sternberg, 2010, p. xiii). Plucker, Beghetto, and Dow (2004) define the 

phenomenon as “the interaction among aptitude, process, and environment by which 

an individual or a group produces a perceptible product that is both novel and useful 

as defined within a social context” (p. 90, emphasis in original). For the purpose of 

this study, creativity can thus be understood to represent the ability to link ideas, 

concepts and entities, in novel, good, useful, and socially relevant ways. Moreover, 

the terms “creativity”, “creative thinking”, “creative ability” and “creative problem 

solving”–––often used interchangeably in the research literature–––may collectively 

be assumed to refer to the notion of forming associative links between otherwise 

unrelated concepts to solve problems in new ways (Goldstein, Revivo, Kreitler, & 

Metuki,  2010, p. 895).  
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1.1: Measuring Creativity 

The question of how best to measure or assess creativity is one which incites 

considerable debate among academics and non academics alike (Plucker & Makel, 

2010, p. 49). Conventional wisdom has sometimes regarded the concept as too 

difficult or abstract to measure–––a misconception Plucker and Makel (2010) 

attribute largely to issues of definition (p. 49). A particular stumbling block, they 

argue, is creativity’s long-held association with mysticism; that is, the idea that 

creative works are inspired by a muse or other mystical entity (p. 49). Such 

associations, they assert, may have contributed to the belief that creativity was 

beyond the scope of scientific investigation, when, in fact, the assessment of 

creativity has had a long, rich history (for review, see Plucker & Makel, 2010, p. 49-

51).  

Traditional psychometric approaches to creativity assessment focused 

predominantly on its underlying cognitive processes (e.g. divergent thinking (DT) 

tests (Guilford, 1968; Torrance (1974)). Nowadays, researchers often refer to the 4 

“P”s of psychometric creativity assessment; that is, the creative process, person, 

product and place (Plucker & Makel, 2010, p. 51). The “process” dimension refers to 

the type of thinking underlying creativity; the “person” category refers to personality 

and the behavioural correlates of the phenomenon; the “product” dimension refers to 

characteristics of creative output/products; and the “place” distinction refers to 

attributes of environments which foster creativity (Plucker & Makel, 2010, p. 51). 

The “process” and “place” dimensions of assessment are most relevant to the type of 

investigation undertaken in the current study: the effects of caffeine and ambient 

noise (“place” variables) were examined with respect to participants’ ability to 
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engage in the types of thinking mechanisms necessary to solving creative-type 

problems (“process” variables).  

The research literature pertaining to creative processes frequently alludes to 

divergent thinking (DT) and insight problem solving. DT is a type of processing that 

generally involves coming up with many possible solutions to a given problem 

(Plucker & Makel, 2010, p. 53). It is often defined in contrast to its antonym, 

convergent thinking, which refers to the cognitive processes used to produce, or 

hone in on, one, or a small number ,of possible solutions to a problem (such as those 

included on the majority of standardised tests) (Plucker & Makel, 2010, p. 52).  

It is widely accepted that DT is an important component of creativity and 

invention, and tests assessing levels of DT (e.g. Guilford’s Structure of the Intellect 

tests (SOI; 1968); Torrance’s Tests of Creative Thinking (TTCT; 1974)) are often 

scored on areas such as fluency, flexibility, originality, and elaboration (Plucker & 

Makel, 2010, p. 53). However, among the drawbacks associated with DT tests is that 

they are often time-consuming to complete (Silvia, Winterstein, & Willse, 2008, p. 

1042). This factor was influential in the decision not to use traditional types of DT 

tests in the current study  

Insight problems are those that are typically solved in a sudden flash of 

illuminance (Metcalfe & Wiebe, 1987). The experience of solving a problem in this 

manner is often termed an “Aha!” or “Eureka!” experience, due to its sudden, 

unexpected nature (Wieth & Zachs, 2011, p. 390). Problems solved by insight may 

be solved relatively quickly, or they may involve the solver gradually reaching an 

impasse, where all possible solutions appear to have been exhausted, before a sudden 

restructuring of the problem leads to its successful resolution (Wieth & Zachs, 2011, 

p. 390). Insight problems are frequently contrasted with analytic problems, which 
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require a systematic, step-by-step method of resolution (Wieth & Zachs, 2011, p. 

390). 

Problems solved by insight and analysis have been shown to involve different 

neural processes (Jung-Beeman et al., 2004; Bowden & Jung-Beeman, 2003a); 

however, some overlapping may also occur (Wegbreit, Suzuki, Grabowecky, 

Kounios, & Beeman, 2012, p. 98). Mednick and Mednick’s Remote Associates Test 

(RAT; 1967) and Bowden and Jung-Beeman’s Compound Remote Associate test 

(CRA; 2003b) are related examples of easily administered creativity tests which may 

be solved using either insight, analysis, or a combination of both (Wegbreit et al., 

2012, p. 98). For each item, participants are presented with three target words and 

challenged to come up with a solution word which relates to all three. It is speculated 

that solvers who do not immediately solve the items by insight, may initially attempt 

to solve the problems using analytic processes. If this analytic method is successful, 

then the problems are generally reported to have been solved by analysis. If it is 

unsuccessful, the solver may reach an impasse stage, after which there is again a 

possibility of resolving the problem by insight (Wegbreit et al., 2012, p. 99). 

 The RAT and CRA tests have become popular with researchers due, largely, 

to their relatively short presentation time, which enables several trials during the 

course of a single experiment session (Jarosz et al., 2012, p. 488). For the most part, 

the tests have been used in the study of creative thinking and problem solving (e.g. 

Jarosz, Colflesh, & Wiley, 2012; Mehta et al, 2012; Goldstein et al., 2010; Bowden 

& Jung-Beeman, 2003a; Subramaniam, Kounios, Parrish, & Jung-Beeman, 2009), 

although researchers have also applied the tests to the study of success and failure 

experiences (Vohs & Heatherton, 2001), psychopathologies (Fodor, 1999), affect 
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(Mikulincer & Sheffi, 2000), and as an alternative to illusory feedback (McFarlin & 

Blascovich, 1984).          

While some of the terminology in the creativity literature can, at times, prove 

challenging to understand, it is important to note that divergent thinking is not 

analogous with insight problem solving, nor is convergent thinking analogous with 

analytical problem solving. Both divergent thinking and insight are processes 

associated with creative cognition; however, in tests of divergent thinking, for 

instance, it is possible that either insight or analytic processes may be applied, or 

indeed, a combination of both (as in the case of the aforementioned RAT/CRA tests) 

(Jarosz et al., p. 488). To enhance creativity, it is therefore important to consider the 

underlying cognitive mechanisms which enable divergent thinking and insight 

problem solving to occur.  

1.2: Enhancing Creativity 

Current research suggests that defocused attention, associative thinking, and 

the simultaneous generation of several mental representations are important 

constituents of the creative cognition (Kaufman, Kornilov, Bristol, Tan, & 

Grigorenko, 2010, p. 218). Defocused attention refers to the ability to consider a 

number of elements at the same time, as opposed to limiting attention to only a few 

elements (as during concentration) (Kaufman et al., 2010, p. 218 ). Associative 

thoughts are the probabilistic relationships that exist between different elements of 

cognition (e.g. words, numbers, images, concepts) (Kaufman et al, 2010, p. 218). 

The simultaneous generation of several mental representations refers to the ease with 

which individuals can access a large number of mental representations concurrently 

(e.g. multiple word meanings (Mednick & Mednick, 1962)) (Kaufman et al., 2010, p. 

218). Implicit in each of these “building blocks” of creativity, is the idea that being 
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narrowly focused on a specific task will not facilitate a mental state which is 

conducive to creative thinking.   

Considerable research effort has been directed towards identifying conditions 

which will enable and enhance these types of processing; that is, the type of thinking 

that fosters creativity. Recent studies have demonstrated the creativity-enhancing 

effects of exposure to ambient noise (Mehta et al., 2012), alcohol and substance use 

(Plucker, McNeely, & Morgan, 2009; Jarosz et al., 2011), being in a drowsy/tired 

state (Wagner, Gais, Haider, Verleger, & Born, 2004; Wieth & Zachs, 2011), 

allowing the mind to wander (Baird, Smallwood, Mrazek, Kam, Franklin, & 

Schooler, 2012), high construal levels (e.g. achieved by manipulating temporal and 

spatial distance, for example: Förster, Friedman, & Liberman, 2004; Jia, Hir, & 

Karpen, 2009), and positive affect (Subramaniam et al., 2009). It is believed that the 

mental states associated with/induced in these studies lead to a diffusion of 

attentional resources, causing participants to engage in less focused and more 

associative problem solving processes, ultimately enhancing creative thinking ability 

(Jarosz et al., 2011, p. 487).  

In neurobiological terms, two theories predominate: the hemispheric 

asymmetry hypothesis and the disinhibition hypotheses (see Kaufman et al. (2010) 

for overview). Briefly, the hemispheric asymmetry hypothesis posits that creativity 

occurs as a result of neural functioning in the right hemisphere. This theory is rooted 

in the view that the cerebral hemispheres are functionally dissociable, with each 

either entirely or partly responsible for different cognitive processes (Kaufman et al., 

2010, p. 219). Support for this theory is seen in studies involving right hemisphere 

priming; that is, artificially activating the right hemisphere (Bowden & Jung-

Beeman, 2003a; Snyder, 2009; Goldstein et al., 2010).  
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The disinhibition hypothesis emphasises the ability to minimise the cognitive 

schematic constraints and biases that interfere with creative thought (Martindale, 

1971; Kaufman et al., 2010, p. 222). This theory posits that creativity results from a 

brain state characterised by low cortical arousal levels, and that increased cortical 

activity suppresses the processes necessary to engage in associative thinking–––the 

type of thinking linked with creative idea generation (Kaufman et al., 2010, p.222). 

Support for this hypothesis is demonstrated in functional brain studies examining the 

prefrontal and frontal responses to novelty (e.g. Daffner, Ryan, Williams, Budson, 

Rentz, Wolk, & Holcomb, 2006; Dias & Honey, 2002).  

The current study sought to identify whether caffeine, a stimulant, would 

affect the ability to engage in associative thinking in a manner similar to that 

proposed by proponents of the disinhibition hypothesis–––that is, by suppressing the 

processes needed to access remote associates. And if so, would the presence of 

coffee-shop noise–––as in a café environment–––make any meaningful difference to 

its impact, given that exposure to moderate levels of ambient noise had previously 

shown positive effects with respect to creative thinking ability (Toplyn & Maguire, 

1991; Mehta et al. 2012). 

2.0: Ambient Noise 

Ambient noise is the pervasive noise associated with a particular 

environment, and it usually comprises sounds from sources which are both nearby 

and faraway (Mehta et al., 2012, para. 9). The term is often used interchangeably in 

the literature with “background noise”. A considerable body of research has 

examined the effects of ambient/background noise on aspects of human cognition 

and behaviour in general (e.g. Lercher, Evans, & Meis, 2003; Klatte, Lachmann, 

Schlittmeier, & Hellbrück, 2010; Stansfeld et al, 2005). However, little research 
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effort has been directed towards the impact of ambient noise on creativity 

specifically (Mehta et al., 2012).  

2.1: Ambient Noise and Creativity 

The small pool of literature relating ambient noise to creativity most often 

demonstrates the finding that high ambient noise levels are detrimental to creative 

thinking (Hillier, Alexander, & Beversdorf, 2006; Kasof, 1997; Martindale & 

Greenough, 1973). There are two studies (Toplyn and Maguire, 1991; Mehta et al., 

2012)) which suggest otherwise; that is, that moderate levels of ambient noise may 

enhance creativity. In one study examining the effects of arousal manipulation on 

creativity task performance, Toplyn and Maguire (1991) demonstrated that highly 

creative individuals exposed to moderate levels of ambient white noise (80 dB) 

showed significantly improved performance on creativity tasks, compared to both 

those with lower baseline creativity levels, and those exposed to higher or lower 

levels of noise. The researchers speculate that the level of arousal induced by 

moderate noise exposure is conducive to creative thinking (p. 337). 

Mehta et al. (2012) replicated the finding that moderate noise levels 

enhanced creativity using sounds more common to everyday life, including coffee-

shop, restaurant, and roadside traffic noise. In this study, effects were not limited 

only to highly creative individuals as in Toplyn and Maguire (1991); rather, creative 

ability (as measured using a selection of tests, including the RAT) was found to be 

significantly improved in participants in the moderate noise condition generally 

(para. 1). Furthermore, the theory that arousal levels were at the core of the 

improvements observed, was not supported in the Mehta et al. study. Instead, the 

researchers attribute the enhancements to “processing disfluency”–––the reduced 

ability to process information fluidly–––produced as a result of being somewhat 
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distracted by the ambient noise, but not to the extent that information processing 

would be significantly compromised (as in the case of higher noise-level exposure, 

for example) (para. 73). The theory of “processing disfluency” proposed by Mehta 

and colleagues, would seem to echo the recent emphasis on the role of “defocused 

thinking” in creative problem solving: if the distraction of being exposed to a 

moderate level of noise prevents individuals from fully engaging with a given task, 

then access to associative and abstract-type thinking, and, by extension, creative 

thought processing, should be enhanced.  

Based on the findings of the Mehta et al. study, a number of websites and 

smartphone applications have emerged, providing users with easy access to various 

types of recorded ambient noises common to everyday life (e.g. coffee-shop noise). 

These web resources claim that listening to these sounds will boost creativity and 

facilitate abstract thinking (see, for example, “coffitivity.com” and “rainycafe.com”). 

Neither the Mehta et al. study, nor the websites, however, make reference to the 

possible confounding effects of other variables associated with a café environment, 

such as consuming a caffeinated beverage. 

The current study sought to investigate this interaction, by testing participants 

in three different conditions: first, pre and post exposure to moderate levels of 

ambient coffee-shop noise; second, pre and post consumption of a cup of caffeinated 

coffee; third, pre and post exposure to moderate levels of ambient noise and 

consumption of a cup of caffeinated coffee. In addition to scores on a creativity test, 

participants’ response times were also considered in assessing the impact of caffeine 

and ambient coffee-shop noise on creativity. It was hoped that some indication as to 

whether or not participants used insight or analytical-type processes might be gained 
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from observing  response times, with those using insight potentially more likely to 

solve the items more quickly.  

2.2: Ambient noise and response time 

Based on findings by Kohfeld and Goedecke (1978), and Mehta et al. (2012), 

it was not deemed likely that moderate levels of ambient noise would meaningfully 

impact response time in the current study. Kohfeld and Goedecke (1978) 

demonstrated that moderate levels of temporally predictable noise were not 

associated with any detrimental effects with respect to simple reaction time (p. 129), 

while Mehta et al. did not observe any significant difference in response times 

between participants in the low and moderate ambient noise conditions of the 

aforementioned study (para. 33). It was thus considered unlikely that ambient coffee-

shop noise alone would show significantly increased rates of insight problem 

solving, at least not the type of insight that occurs without reaching the impasse 

stage. Predictions in relation to caffeine however, were less clear cut. 

3.0: Caffeine  
 

Caffeine has become the world’s most prevalently consumed psychoactive 

drug (Brunyé, Mahoney, Rapp, Ditman, & Taylor, 2012). It is contained in 

beverages such as coffee, tea, cola, and energy drinks, and in foods such as some 

sweets, chocolate, and energy bars. Doses of caffeine in typical servings vary 

considerably, ranging from 10 to 50 mg in green teas, energy bars and soft drinks, 70 

to 100 mg in black teas, brewed coffee and energy drinks, and more than 150 mg in 

strong coffees and some energy drinks (Smith, Gupta, & Gupta, 2007, p. 10). 

Caffeine is an adenosine receptor competitive antagonist, which means that it 

reduces the effects of adenosine, an inhibitory neurotransmitter that suppresses 

activity in the central nervous system (CNS) (Biaggioni, Paul, Puckett, & Arzubiaga, 
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1991). The principle desired effects of caffeine derive from its stimulant and 

ergogenic (physical-performance-enhancing) properties. These properties are 

associated with improved subjective energy levels, improved concentration, reduced 

fatigue, and increased capacity for physical and mental exertion (Brizer & 

Castaneda, 2010, p. 74).  

Glade (2010) summarises the primary effects of a moderate intake of caffeine 

on the body. Although the researcher does not directly specify how much caffeine is 

considered a moderate amount, alternative sources would suggest that an intake of 

approximately 200 to 300 mg, or 2 to 3 8 oz. cups of brewed or drip coffee per day 

would qualify as moderate (Fitt, Pell, & Cole, 2010, p. 422). In addition to the 

benefits already outlined, moderate caffeine consumption is also associated with 

increases in daily energy availability and expenditure (Belza, Toubro, & Astrup, 

2009), enhanced physical, motor and cognitive performance (Hogervorst et al., 2008; 

Walton, Kalmar, & Cafarelli, 2002), decreases in physical and mental fatigue 

(Lieberman, 2007), quicker reaction times and increased accuracy of those reactions 

(Hogervorst et al., 2008; Jarvis, 1993), increased ability to concentrate and focus 

attention (Rao, Hu, & Nobre, 2005), enhanced short-term memory (Christopher, 

Sutherland, & Smith, 2005), improved ability to solve problems requiring reasoning 

and ability to make correct decisions (Smith, 2009), and enhanced cognitive 

functioning capabilities and neuromuscular coordination (Kalmar & Cafarelli, 1999). 

The effects deemed most pertinent to the current study were those relating to 

increased ability to focus attention, decreases in physical and mental fatigue, and 

quicker reaction times. It seemed plausible–––in light of what is known about the 

processes underlying creativity–––that these effects could have a considerable 

impact on people’s ability to think creatively.  
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3.1: Caffeine and Creativity 

The idea that caffeine consumption may negatively impact creative thinking 

has frequently been alluded to in popular press (e.g. Lehrer, 2008; Konnikova, 

2012). It is speculated that caffeine’s adenosine-inhibiting properties,may lead to 

decreases in unconscious associative processing, thereby curtailing the mind’s ability 

to engage in defocused, and, by extension, creative thinking (Baird et al., 2012).  

Glade’s 2010 review of caffeine’s effects on cognition and behaviour does 

not make explicit reference to creative cognition. However, many of the findings 

reported  (i.e. that caffeine increases ability to focus attention, decreases mental 

fatigue, and leads to quicker reaction times) would seem strongly to contradict the 

conditions previously conjectured, and demonstrated, as being conducive to creative 

thinking. That caffeine consumption leads to increases in people’s ability to focus 

attention, would seem highly counterintuitive to the creative process, where a 

disfluent state of defocused attention is thought to be a key constituent.  The idea 

that caffeine would decrease mental fatigue would also seem to run counter to 

previous findings relating to creativity enhancement (e.g. that being sleepy leads to 

improved creative performance (Wieth & Zachs, 2011).  

On the other hand, there is much anecdotal evidence surrounding the 

excessive caffeine-consumption habits of many of the world’s “great” creative 

minds–––French novelist and playright, Honoré de Balzac, for instance, is reputed to 

have consumed the equivalent of 50 cups of coffee daily (Johnson, 2013, p. 17). 

Moreover, from 18th-century Leipzig, to 20th-century Vienna and Paris, European 

coffee culture has long been associated with artistic and intellectual stimulation and 

vibrancy (Jolliffe, 2010, p. 3). While anecdotal evidence and conjecture is plentiful, 

there are no studies to date empirically testing the prediction that caffeine will cause 
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decreased creative problem-solving ability. The present study seeks to address this 

deficit.  

3.2: Caffeine and Response Time 

While it is possible that caffeine will interfere with divergent thinking and 

insight, it seems probable that its effect on convergent thinking, analytic processing 

and response times may be beneficial. The finding that caffeine is linked with 

improved ability to solve problems requiring reasoning (Smith, 2009) suggests that 

participants employing analytical processes to solve creative test items, may be at an 

advantage–––as long as they are systematically problem-solving in the right general 

direction. W hen considered alongside its association with increased reaction times 

(Hogervorst et al., 2008; Jarvis, 1993), it seems likely that caffeine consumption will 

facilitate increased response times on tests of creativity. The responses may not 

necessarily be correct, but the combination of its associations with increased focus, 

reasoning, and reaction times, suggests that caffeine may exert a beneficial influence 

on speed of response. 

It is important to note, however, that there are a number of other variables 

which may potentially moderate caffeine’s effects on creative cognition. For 

example, research has demonstrated that aspects of personality may play a role. A 

recent study by Smith (2013), for instance, found that individuals scoring high on 

extraversion showed greater benefit from caffeine in working memory tasks, than 

those high in introversion (p. 75). It is therefore possible that caffeine’s effects on 

creativity may vary considerably in accordance with personality/physiological 

aspects. 

Dawkins, Shahzad, Ahmed and Edmonds (2011) also demonstrated that the 

expectation of having consumed caffeine could be a potent moderating factor, 
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regardless of whether or not caffeine was actually consumed. Improvements in 

attention, psychomotor speed and mood were noted not only in participants who had 

consumed caffeine, but also in those who were led to believe they had, when they 

had, in fact, received a placebo. These findings emphasise the need for caution in 

interpreting data collected with respect to the consumption of caffeine.  

4.0: Mood 

 In studies of mood, positive and negative affect have consistently emerged as 

two relatively independent dimensions, as opposed to two opposite factors (i.e. 

factors that are strongly negatively correlated) (Watson, Clark, & Tellegen, 1988, p. 

1063). Positive Affect (PA) is broadly accepted as referring to the extent to which a 

person feels active, enthusiastic and alert: high PA reflects a state of full 

concentration, high energy, and pleasurable engagement, whereas low PA is 

characterised by lethargy and sadness. Negative Affect (NA) is considered a 

dimension of unpleasurable engagement and subjective distress that subsumes a 

range of aversive mood states, including contempt, anger, disgust, fear, guilt, and 

nervousness. Low NA is characterised by calmness and serenity (Watson, Clark, & 

Tellegen, 1988, p. 1063).  

4.1: Mood and Creativity 

 A meta-analysis of mood-creativity research undertaken by Baas, De Dreu 

and Nijstad (2008) revealed that the relationship between affect and creative ability 

was not straightforward, often presenting contradictory findings. The researchers 

conclude that creativity is most enhanced by high positive mood states, and most 

damaged by high negative mood states (p. 779). Neither low PA nor low NA were 

associated with significant effects with respect to creative ability.  
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The present study sought to replicate this association between positive and 

negative mood, and creative ability; that is, that high PA would be associated with 

increased creative ability, while high NA would be associated with decreased 

creative ability. 

4.2: Caffeine and Mood 

 Along with its beneficial effects on cognition and performance, moderate 

caffeine consumption is also associated with improvements in mood (Glade, 2010, p. 

934). Research has reported increases in levels of “happiness” (Amendola, Gabrieli 

& Lieberman, 1998), decreases in depressive symptoms (Childs & de Wit, 2008), 

and reduced anxiety levels following caffeine consumption (Quinlan, Lane & 

Aspinall, 1997), although there are conflicting results with regard to anxiety (for 

review, see Broderick & Benjamin, 2004). In light of these findings, the current 

study expected to find increases in ratings of positive mood, and decreases in ratings 

of negative mood, following caffeine consumption. 

 
Previous work has failed to scientifically examine the ways in which caffeine 

interacts with creativity. The purpose of this study was to investigate whether 

consuming a caffeinated beverage in a café environment, while simultaneously 

undertaking creative work, would have a significant directional effect on creative 

ability. Principal aims included: first, investigating if moderate levels of ambient 

coffee-shop noise would improve creativity, as demonstrated by Mehta et al. (2012); 

second, assessing if caffeine would lead to decreases in creativity (as anecdotally 

alluded to, e.g. in Lehrer (2008) and Konnikova (2012)); third, examining the effects 

on creativity when both caffeine and ambient café noise were simultaneously 

presented (as in a coffee-shop environment). The enhancements in creative ability 
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demonstrated by Mehta et al. (2012) following exposure to ambient noise (70dB) 

should mean that participants in the noise condition in the present experiment will 

perform better in the second creativity test session–––following exposure to ambient 

noise. By contrast, the increases in concentration and alertness associated with 

caffeine consumption, and their conjectured effects on creativity, should lead to 

participants in the caffeine condition performing more poorly following caffeine 

consumption (Glade, 2010). Finally, it is thought that participants in the third 

condition (i.e. those who consume caffeine while simultaneously listening to coffee-

shop noise) will neither perform significantly better nor significantly worse on the 

second test, due to a process by which the proposed positive effects of the ambient 

noise and the proposed negative effects of the caffeine should, in effect, cancel each 

other out.  

With regard to response times, the literature would suggest that ambient 

noise should not exert a significant influence over speed of response (Kohfeld & 

Goedecke, 1978; Mehta et al., 2012). Caffeine consumption, on the other hand, may 

lead to quicker response times, due to its reported effects pertaining to reasoning 

skills and reaction times (Smith, 2009; Hogervorst et al., 2008; Jarvis, 1993). It is 

not thought that participants in the third condition will demonstrate any significant 

differences in response times between the first and second tests–––again, due to the 

variables, in a sense, cancelling each other out. 

With respect to the influence of mood state on creativity, the literature would 

suggest that positive affect should correlate positively with creativity, while negative 

affect should correlate negatively (Baas et al., 2008).    

It is hoped that scientifically investigating the interaction between caffeine 

intake, coffee-shop context, mood, and creative ability, will enable individuals, 
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organisations, and the broader public, to better understand the previously 

unexamined relationship between these variables, and apply that knowledge to 

maximising creative potential and productivity.  

Main Hypotheses: 

H1: There will be a significant difference between participants’ mean response 

accuracy scores on the creativity tests, with those in the noise-only condition solving 

significantly more problems on the second test, than those in the caffeine-only 

condition. 

H2: There will be a significant difference between participants’ average response 

times, with those in the caffeine-only condition responding significantly faster to 

creativity test items on the second test, than those in the noise-only condition. 

Response Accuracy: 

H3.1: Moderate levels of ambient coffee-shop noise will facilitate significantly 

enhanced creative problem solving ability in participants, compared with baseline 

scores. 

H3.2: Caffeine consumption in the caffeine-only condition will lead to significantly 

decreased creative problem solving ability in participants, compared with baseline 

scores. 

Response Times: 

H4: Consumption of caffeine in the caffeine-only condition will lead to significantly 

quicker response times, compared to baseline times. 

Mood: 

H5.1: There will be a significant positive relationship between positive affect and 

response accuracy.  
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H5.2: There will be a significant negative relationship between negative affect and 

response accuracy. 

H5.3: Participants in caffeine-only condition will show significantly higher positive 

mood scores on second mood measure, than participants in the noise-only condition. 
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METHOD 

Participants 

Thirty-six participants aged between 18 and 40 (22 female, 14 male) were 

recruited using convenience, self-selecting and snowball sampling, via word-of-

mouth, leaflet distribution and advertisements posted on social network sites 

including Facebook and Twitter. Participation included a chance to win one of three 

pairs of cinema tickets. Participants were assigned to the ambient noise only (n = 

12), caffeine only (n = 12), and ambient noise with caffeine (n = 12) condition, and 

matched according to age (18-29 and 30-40). Participant eligibility was based on 

abstinence from caffeine, nicotine and alcohol for a 12-hour period preceding 

testing, and willingness to consume one cup of unsweetened coffee during 

experiment session. Individuals were excluded from participating if they were not 

fluent English speakers, if they had any significant hearing impairment, or if they 

were not in good general health.  

Design 
 
A mixed design was used, featuring experimental and correlational components. 

Experimental 

The experiment had a 2 x 2 mixed factorial, repeated measures design, with 

within- and between-groups elements. There were two within-groups independent 

variables: caffeine, and ambient coffee-shop noise; and each had two levels: a 

control level, where participants performed the test before the caffeine and/or 

ambient noise was introduced, and an experimental level, where participants 

performed the test after the caffeine and/or ambient noise had been introduced. Table 

1 illustrates the 3 experiment groups. 
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Table 1 

 Experimental Conditions 

Group Time 1 Time 2 

A No noise, no caffeine Noise, no caffeine 

B No noise, no caffeine No noise, caffeine 

C No noise, no caffeine Noise, caffeine 

 

The primary dependent variable was the number of CRA items that were 

answered correctly. This variable was measured both within and between groups, 

with mean score differences within groups subsequently compared across each of the 

three groups. A second dependent variable was the time taken by participants to 

solve each of the CRA items. The difference in response times was calculated for 

each individual, and the mean difference for each group was compared.  

Participants were assigned to conditions using a 1, 2, 3, method, where the 

list of participants’ names was first divided into 4 groups based on age and gender 

(males between 18 and 29 years; males between 30 and 40 years; females between 

18 and 29; females between 30 and 40 years). Next, each group was managed 

individually: the first name in the group was assigned to the noise condition, the 

second to the caffeine condition, and the third to the noise with caffeine condition. 

This process was repeated for each of the gender/age-based groups. The groups did 

not comprise an exactly equivalent number of males and females.   

Correlational 

 The extent of the relationship between positive and negative affect and 

creativity was observed, where positive and negative affect were the predictor 

variables, and creativity test scores and response times were the criterion variables. 
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The relationships between the additional predictor variables outlined by participants 

during the course of the experiment session (including age, gender, time of day, self-

reported morning/eveningness, caffeine consumption, last main meal, hours since 

last main meal, activities undertaken during 30-minute incubation period) and 

creativity scores and response times, were also observed.  

Materials and Apparatus 

Creative ability was assessed using Compound Remote Associates (CRA) 

items (Bowden & Jung-Beeman, 2003b), and mood state was measured using the 

Positive and Negative Affect Schedule (PANAS) (Watson, Clark, & Tellegen, 

1988).   

Measures 

CRA 

The CRA was developed from the Remote Associates Test (RAT), a creative 

problem solving task developed by Mednick (1962) to measure creative thought, 

without the need for knowledge specific to any field. For each RAT problem, 

participants are given a set of three words, such as COTTAGE, SWISS and CAKE, 

and are required to come up with a fourth word, such as CHEESE, which forms a 

two-word phrase with each of the target words. Bowden and Jung-Beeman (2003b) 

adapted the original RAT such that: (1) each item had a single-word, unambiguous 

solution that related to the target word in a consistent way (i.e. formed a compound 

phrase or word), and (2) the items were ordered by degree of difficulty (p. 636). This 

version of the RAT is known as the Compound Remote Associate (CRA) test. The 

CRA test has been validated in numerous studies (Bowden & Jung-Beeman, 2003b; 

Cranford & Moss, 2010) and has shown to be a valid and reliable means of assessing 

creative problem solving ability.  
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For this study, 20 of Bowden and Jung-Beeman’s CRA problems were 

chosen, with 10 items presented per test session. To choose which items to include, 

the set of 144 was divided into four equal parts, so as to roughly represent four levels 

of difficulty: easy, medium, difficult, and very difficult. Items were then chosen 

randomly from each category for inclusion (using “random.org”, a random number 

generating website), with 4 roughly corresponding with the “easy” category, and 2 

each from each of the other categories. Some sets of words were excluded on the 

basis that the content was considered better suited to participants habituated to 

American English. For example, the item, SLEEPING, BEAN, TRASH (solution 

word: BAG) was excluded due to the word “trash” being more commonly used in 

American English, rather than in Irish/British English. 

Items of equivalent difficulty levels were chosen for use in both test sessions 

to minimise practice effects. Items were presented using E-Prime software, and each 

session included the following on screen instructions: “You will be presented with 

sets of 3 words. Type a word which links all 3 of the set and press Return to 

continue. Press any key to start”. A random order of items was generated initially 

(using “random.org”), such that levels of difficulty would be organised randomly. 

The same order was then used in both test sessions to ensure both tests were as 

similar as possible, except for the different word content. To minimise order effects, 

approximately half of the participants (n = 19) completed the first CRA test followed 

by the second, while the remaining participants (n = 17) completed the second test 

followed by the first.  

Scores were calculated by totalling the number of correct responses to each 

test, and score differences were obtained by subtracting the total achieved on the first 

test session from that achieved on the second. Average response times were 
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computed by adding individual response times for each test item, and dividing the 

totals for the two test sessions by 10. Response time differences were calculated by 

subtracting the average response time for the first test from that of the second.  

PANAS 

The Positive and Negative Affect Schedule (PANAS) is a self-report measure 

developed by Watson, Clark and Tellegen (1988) as a means of assessing 

participants’ emotional states. It comprises two mood scales: the first measures 

positive affect (PA), while the second measures negative affect (NA). Participants 

are required to indicate the extent to which there are experiencing 1 of a 20-item list 

of emotions (10 positive, 10 negative) using a 5-point Likert scale that ranges from 

“very slightly or not at all” to “extremely”.  

The two scales have emerged as being highly internally consistent, largely 

uncorrelated, and stable across time The alpha reliabilities range from .86 to .90 for 

PA, and .84 to .87 for NA. The correlation between the scales ranges from – .12 to – 

.23 (p. 1065). To calculate scores for PA, the scores from items 1, 3, 5, 9, 10, 12, 14, 

16, 17 and 19 were totalled. To obtain scores for NA, the scores from items 2, 4, 6, 

7, 8, 11, 13, 15, 18 and 20 were added. Scores could range from 10 to 50, with 

higher scores denoting higher levels of positive/negative affect. The mean score for 

PA when self-reported to reflect current mood is outlined by Watson et al. as being 

29.7 (SD =  7.9), while that for NA is 14.8 (SD = 6.2). Score differences for PA and 

NA were computed by subtracting the first set of PA/NA scores from the second set.  

Apparatus 

The E-Prime 2.0 software used to present the CRA items, and record 

participants’ response accuracy and response times, was installed on the researcher’s 
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Compaq Presario A900 laptop, which enabled participant testing in a variety of 

locations.  

All participants filled out consent form, demographic question sheet, PANAS 

mood scales, and post-30-minute-waiting-time activity question sheet throughout the 

experiment session. All participants also wore earplugs (Boots ‘Muffles Wax’ 

earplugs) during pre-intervention test condition.  

Group A: Ambient Noise Condition 

Participants in the ambient-noise-only condition, wore Sennheiser 

headphones during the 30-minute waiting period and during second test session, and 

listened to ambient coffee-shop sounds (set to approximately 70dB as measured 

using Sound Metre smartphone app) downloaded as an app from “coffitivity.com” 

(“Morning Murmur” setting) and played through HTC smart phone. 

Group B: Caffeine Condition 

Participants in the caffeine-only condition, wore earplugs throughout the 

experiment session, and consumed one 8 oz. mug of Rombout’s individual filter 

coffees (‘Original blend: Medium Roast 3: Authentic’ with caffeine content of 

approximately 80 to 100 mg), and 1 oz. of full-fat milk, following first test session. 

This dose (80 to 100 mg caffeine) was chosen to reflect what participants would 

typically consume in a coffee shop or at home in their everyday lives (cite).  

Group C: Caffeine with Ambient Noise  

Participants in the caffeine-and-ambient-noise condition, wore Sennheiser 

headphones during the 30-minute waiting period and during second test session, and 

listened to ambient coffee-shop sounds (set to approximately 70dB), as per Group A, 

the noise condition. They also consumed one 8 oz. mug of Rombout’s individual 
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filter coffee (‘Original blend: Medium Roast 3: Authentic’) with 1 oz. of full-fat 

milk, following first test session, as per Group B, the caffeine condition.  

 
 
Procedure 

Participants took part in the experiment individually. Some participants were 

tested in one of the Dublin Business School laboratories (Balfe Street, Dublin 2), 

some were tested in the researcher’s house, and some were tested in their own 

homes. From the outset, they sat at a table in a quiet room. They were first presented 

with the Information Sheet to read in their own time. The Information Sheet outlined 

the purpose of the study and specified ethical considerations such as anonymity and 

right to withdraw (see Appendix 1). Once participants had finished reading the 

Information Sheet, the key points of the procedure were restated, and they were 

given the opportunity to ask questions about the experiment. Next, they were invited 

to read, and tick the box on, the Consent Form, indicating their consent to participate 

in the study (see Appendix 2).   

The experiment session began once it was evident that the participant 

understood the procedure and had no further questions. The first two documents 

were presented and completed by the participant using paper-and-pencil, once the 

researcher had left the room. The first document contained 10 questions relating to 

demographics, participants’ daily caffeine consumption, morningness/eveningness, 

whether caffeine, alcohol or nicotine had been taken in the past 12 hours, etc. (see 

Appendix 3). The second document was the first PANAS measure, which the 

participant was instructed to complete based on his/her mood “at this present 

moment” (see Appendix 6). Participants typically spent 3 to 5 minutes filling out the 
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first two documents while the researcher waited outside the door until verbally 

alerted to the fact that the participant had completed this part of the process.  

Upon re-entering the room, the researcher collected the two completed 

documents for filing. Next, the participant was verbally informed that the first 

creative thinking test would be administered, and told that this part of the experiment 

would begin with a practice test “to give them an idea of how to do the test, and to 

show them how the test would look on the computer screen”. Before beginning the 

practice test, the participant was talked through the first item that would appear on 

the screen (“COTTAGE, SWISS, CAKE”), and verbally informed that 3 words 

would appear on the computer screen, and that their task was to come up with a 

fourth word that was common to all 3: “for example, if I say COTTAGE, SWISS, 

and CAKE to you, can you think of a fourth word that can go with all 3 of those 

words?”. Once the participant/researcher provided the solution word (CHEESE), the 

3 words were repeated by the researcher in combination with the solution word 

(“COTTAGE CHEESE, SWISS CHEESE, CHEESECAKE”) and the participant 

was told that the solution word could go either before or after the words on the 

screen: “for example, COTTAGE CHEESE–––after; but CHEESE CAKE–––

before”. Once it was clear that the participant understood how the test worked, the 

practice test session began. 

The practice test contained 5 CRA items, classified as “easy” based on the 

results of the Bowden and Jung-Beeman study (see Appendix 7). The participant 

provided the solution word and pressed Return on the keyboard, upon which time, a 

new screen appeared indicating whether their response was “correct” or “incorrect”. 

Once the practice test was completed, the participant was informed that 10 items 

would appear in the actual test, that they would be of varying levels of difficulty, that 
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they would be given 30 seconds to respond, after which time, the next item would 

automatically appear, and that they would not be told whether or not their response 

was correct or incorrect (unlike in the practice test). The participant was then given 

the opportunity to ask any questions, and once it was clear that they were 

comfortable with the procedure, the researcher set up the first CRA test, ensured the 

participant had inserted the earplugs provided, and left the room.  

During the time it took for the participant to complete the first RAT test (at 

most, 5 minutes), the researcher prepared the coffee (8 oz. cup, approximately 80 to 

100 mg caffeine and 1 oz. full fat milk) and/or smartphone app containing the 

recorded ambient coffee-shop noise, in preparation for the next part of the 

experiment session.  

Once verbally alerted to the fact that the participant had completed the first 

CRA test, the participant was informed that the next 30 minutes would be spent on 

their own in the room, during which time those in the two noise conditions were 

asked to imagine that they were in a coffee-shop environment, doing whatever they 

would naturally do in that context (for example, reading, texting, working, thinking, 

surfing the internet etc.). The participants in the caffeine-only condition were not 

asked to imagine they were in a coffee shop, but rather, invited to do whatever 

activities they would naturally engage in while having a quiet cup of coffee on their 

own. Once the participant was clear on what they would be doing for the next 30 

minutes, they were informed that the researcher would return after 30 minutes with 

two additional documents.  

After 30 minutes, the participant was asked to fill out a document relating to 

how they spent the past 30 minutes (see Appendix 4), and they were then invited to 

complete the second PANAS measure. Participants continued to wear 
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headphones/earplugs while filling out these documents, while the researcher waited 

outside the room. Once the second PANAS had been completed by the participant, 

the second CRA test session began. The participant was informed that the second 

test would be equivalent to the first in terms of difficulty level and duration, and that 

the only difference between them would be the word content. The participant 

completed the second test on their own in the room, while continuing to wear 

headphones or earplugs (depending on the condition they had been assigned to).  

Following the second CRA test session, the participant was invited to speak 

about how they found the experiment–––including whether or not they noticed any 

difference in their performance in the CRA tests/their mood–––and given an 

opportunity to ask further questions. The aim of the study was then restated along 

with the predictions, and the participant was given a document containing 

information relating to mental health support services for their personal consultation 

(see Appendix 5). Finally, the individual was thanked for their participation, given a 

copy of both the Information Sheet and that pertaining to Mental Health Support 

Services, and told that they would be contacted via email in a number of weeks with 

the correct solutions to the CRA test, and in the event that they won the cinema 

vouchers.  
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RESULTS 
 
 

This study examined the effects of ambient coffee-shop noise, caffeine, and 

mood on participants’ ability to think creatively. Creative ability was measured using 

Compound Remote Associate (CRA) items. Response accuracy and response times 

were taken into account when examining the impact of the variables on creativity. 

To determine the differences in response accuracy scores between the different 

levels of the experimental conditions, the total number of correctly solved problems 

on the first CRA test was subtracted from that achieved on the second test. Similarly, 

to determine the differences in response times between the different levels of the 

experimental conditions, the average response times on the first CRA test were 

subtracted from those of the second test. An alpha level of .05 was used for all 

statistical tests. 

CRA  

CRA: Response Accuracy Between Conditions 

The mean differences in creativity scores within groups were computed 

(Time 2 – Time 1) and analysed using one-way analysis of variance (ANOVA) for 

unrelated samples with condition (noise only, caffeine only, caffeine and noise 

together) as independent variable. Table 2 illustrates the differences in CRA scores 

between the three experimental conditions. 
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Table 2 

 Differences in Creativity Scores between Conditions 

 Noise Caffeine Noise with caffeine 

M -.50 -.17 .67 

SD 2.11 2.04 2.53 

Note: M = mean; SD = standard deviation; n = 12 in each condition 

 

This analysis was not statistically significant (F(2, 33) = .87, p = .43), 

indicating that performance was equivalent across the three conditions (noise only: 

M = -.50, SD = 2.11; caffeine only: M = -.17, SD = 2.04; noise with caffeine: M = 

.67, SD = 2.53). The participants thus appear to have had equivalent creative 

thinking abilities regardless of which condition they had been assigned to. Figure 1 

depicts the differences in response accuracy between the three conditions. 

 

Figure 1. Differences in accuracy of responses on CRA test between noise only (A), 

caffeine only (B), and noise with caffeine (C) conditions.  
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CRA: Response Times Between Conditions 

A one-way ANOVA showed that the mean differences in response times to 

the CRA items did not differ significantly between the three groups (F(2, 33) = 1.83, 

p = .18). This result indicates that response times were equivalent across the three 

groups (noise only: M = 2.40, SD = 4.71; caffeine only: M = .10, SD = 5.90; noise 

with caffeine: M = -1.28, SD = 3.20). The groups thus appear to have demonstrated 

similar response times irrespective of to which condition they had been assigned. 

Figure 3 illustrates the differences in response times between the three experimental 

conditions. 

 

Figure 2. Differences in speed of responses on CRA test between noise only (A), 

caffeine only (B), and noise with caffeine (C) conditions.  

CRA: Response Accuracy Within Conditions 

 Abnormal data distribution necessitated use of the Wilcoxon test to examine 

differences between response accuracy scores within the 3 conditions. Analysis of 

the data using the Wilcoxon test indicated that there were no significant differences 

between participants’ pre- and post-intervention scores within their respective 
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tied ranks); caffeine condition: z = -.30, p = .77 (two-tailed test; three participants 

had tied ranks); noise with caffeine: z = -.66, p = .51 (two-tailed test; two 

participants had tied ranks)). This analysis thus found that participants performed 

neither significantly better nor significantly worse following exposure to ambient 

coffee-shop noise and/or caffeine.  

CRA: Response Times Within Conditions 

The mean response time for the three conditions differed slightly from pre-test to 

post-test (noise condition: M = -2.39, SD = 4.71; caffeine condition: M = -.10, SD = 

5.90; noise with caffeine: M = 1.30, SD = 3.20). However, a paired samples t test 

showed that there was no significant difference between response times within any 

of the three conditions (noise condition: t(11) = -1.76, p = .11; caffeine condition: 

t(11) = -.59, p = .58; noise with caffeine: t(11) = -1.38, p = .20). The null hypothesis 

is therefore accepted in all three cases.  

Mood and Response Accuracy 

Abnormal distribution of data indicated a nonparametric test of correlation 

was appropriate for analyses of mood and creativity. A Spearman’s rho correlation 

found that there was no significant relationship between positive or negative affect 

and response accuracy (PA: rs (36) = .12, p = .47 (two-tailed test); NA: rs(36) = .24, 

p = .15 (two-tailed test)). The results thus indicated that mood was not associated 

with number of correct solutions on CRA tests.  

Mood and Response Times 

Analysis of the data using Spearman’s rho did not find any significant 

relationship between positive or negative affect and amount of time taken by 

participants to respond to CRA items (PA: rs(36) = -.19, p = .27(two-tailed)); NA: 

rs(36) = -.28, p = .10 (two-tailed)). Participants’ mood ratings thus did not have any 
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significant association with the length of time taken to respond to the creativity test 

items.  

Caffeine and Mood 

A one-way ANOVA showed a significant difference between positive affect 

difference scores between the noise-only condition (M = -5.80, SD = 5.26) and the 

noise-with-caffeine condition (M = 3.42, SD = 6.60) with the noise-with-caffeine 

condition significantly more positive (F(2, 33) = 7.10, p < .01) (see Figure 3). 

However, a post-hoc Tukey test did not find significance. These findings thus 

indicate that the participants who consumed coffee did not experience significantly 

more positive affect than those who did not.   

 

Figure 3. Differences in positive mood between noise only (A), caffeine only (B), 

and noise with caffeine (C) conditions.  

 A one-way ANOVA did not find any significant difference between negative 

mood ratings between conditions (noise only: M = -1.00, SD = 4.94; caffeine only: 

(M = .17, SD = 1.53); noise with caffeine: (M = .10, SD = 1.83) (F(2, 33) = .51, p = 

.61) (see Figure 4). Caffeine consumption was therefore not associated with changes 

in negative mood ratings.   
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Figure 4. Differences in negative mood between noise only (A), caffeine only (B), 

and noise with caffeine (C) conditions. 

Response Accuracy and Response Times 

 Analysis of the data displayed in the scatter plot in Figure 5 using 

Spearman’s rho indicated a significant strong negative correlation between response 

accuracy and response time (rs(36) = -.65, p < .001 (two-tailed)). These findings 

indicate that decreases in response time were associated with increases in response 

accuracy. 
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Figure 5. Strong negative correlation between CRA response times and response 

accuracy. 
 

Response Times and Gender 

An independent samples t test for equal variances indicated that there was a 

significant difference between male and female response times (t(34) = -2.24, p = .03 

(two-tailed test)). Males responded to CRA items significantly more quickly than 

females.  

 Order of Tests 

An independent samples t test for equal variances found a significant difference in 

the response times of participants to the CRA tests (t(34) = 3.07, p = < .01 (two-
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tailed test). Those who completed CRA 2 first responded quicker to CRA 1, and 

participants who completed CRA 1 first responded quicker to CRA 1.  
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DISCUSSION 
 

The purpose of this study was to examine whether consuming a caffeinated 

beverage in a café environment, while simultaneously undertaking creative work, 

would help, hinder, or have any meaningful effect on the creative process. In short, 

this study sought to investigate the effects of caffeine, ambient coffee-shop noise and 

mood state, on people’s ability to think creatively. It was hypothesised that there 

would be significant differences between the three conditions, namely, that moderate 

levels of ambient coffee-shop noise would significantly improve creative thinking 

ability, while consuming a caffeinated beverage would significantly decrease 

creative thinking ability.   

Response Accuracy  

The finding that there were no significant differences between participants’ 

ability to think creatively under the three different conditions – noise only, caffeine 

only, and noise with caffeine – did not fit the predictions. It was predicted that 

participants in the noise-only condition would solve significantly more CRA 

problems than those in the caffeine-only condition. Those in the third condition–––

the noise-with-caffeine group–––were not expected to perform significantly 

differently in either test. In fact, those in the noise-with-caffeine condition were the 

only group to show any improvement in response accuracy from the first to the 

second test (see Figure 1).  

The mean response accuracy scores relating to the caffeine-only condition 

showed the greatest decrease from the first to the second test, which was the 

predicted direction. The direction of the difference between the noise-with-caffeine 

condition and the caffeine-only conditions was predicted: the caffeine-only group 

performed worse than the noise-with-caffeine group after consuming caffeine. The 
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direction of the difference between the noise-only group and the caffeine-only group 

was also predicted: the noise-only group performed slightly better on average than 

the caffeine-only group. The direction of the difference between the noise-only and 

the noise-with-caffeine group, however, was not the predicted direction: the noise-

only group was expected to perform better than the noise-with-caffeine group. 

However, the differences in response accuracy between the three groups were not 

sufficiently substantial in any direction to show significance. 

Response Times  

The finding that there were no significant differences in the response times 

neither within nor between groups did not fit the predictions. It was predicted that 

the caffeine-only group would perform significantly more quickly in the second test 

than in the first test. It was also predicted that the caffeine-only group would respond 

significantly more quickly than the noise-only group. There was only a very slight 

variation in the response times between the groups, with the noise-only group taking 

marginally longer on average to respond in the second test, than each of the other 

two groups. This was the predicted direction–––it was expected that caffeine would 

facilitate quicker responses. However, the differences were not sufficient in any 

direction to show significance. 

Mood 

 The finding that mood did not correlate significantly with creativity scores 

did not fit the predictions. It was predicted that positive mood would correlate 

positively with creative problem solving ability, and that negative mood would 

correlate negatively with creative problem solving ability.  

The prediction that caffeine would correlate positively with positive mood 

was supported to a point. The third condition–––the noise-and-caffeine group–––
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initially appeared to show significantly higher positive affect than the noise group 

after consuming coffee. However, the post hoc test indicated that the relationship 

was not significant. 

The overall findings suggest that consuming a caffeinated beverage in a 

coffee-shop environment neither significantly helps nor hinders the ability to think 

creatively. The unexpected finding that moderate levels of ambient coffee-shop noise 

did not significantly enhance creativity, as previously demonstrated in Mehta et al. 

(2012), merits speculative explanation. One possibility is that the participants in 

Mehta et al., who were undergraduate students, had higher baseline creativity scores 

than the broader population sample tested in the current study (individuals aged 18 to 

40). A similar explanation was put forward by Mehta et al. in their own study, in an 

attempt to explain why Toplyn and Maguire’s (1991) findings (relating to the 

creativity-enhancing properties of moderate ambient noise) were only relevant to 

individuals with high baseline creativity ratings. Mehta et al. suggested that because 

their sample was drawn from a university population, participants were likely to be 

naturally higher-than-average in terms of creativity (p. 76). They remarked that their 

finding that creativity was enhanced generally in their population sample, may not, 

as a result, be realistic in terms of the non-university population (para. 76). If this 

were the case, the findings of the current study could potentially be seen to be more 

in line with those of Toplyn and Maguire, who did not find any significant creativity 

enhancements in participants, other than those with high baseline creativity scores.  

The direction of the differences in terms of response times was predicted to 

an extent (see Figure 2). It was expected that the caffeine-only group would perform 

more quickly following caffeine consumption. It was not predicted that the third 

group–––the caffeine-and-noise group–––would show the quickest responses. A 
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possible explanation for this may lie in the fact that, of the 12 participants in this 

group, 7 completed CRA2 first, followed by CRA1. In each of the other 2 groups, 

only 5 participants completed the tests in this order. The finding that there was a 

significant difference detected between the time spent on these tests–––with CRA1 

taking significantly less time to complete than CRA2–––indicates a possible 

explanation for why the noise-and-caffeine group took less time on average than the 

caffeine-only group to complete the second test. Once the caffeine had been 

consumed by participants, it was expected to lead to quicker response times; if more 

participants were completing the “easier” test after drinking coffee, then it follows 

that the group average would be slightly skewed to reflect this pattern.  

Another possible explanation may relate to the fact that males were found to 

have significantly quicker response times than females. The groups were not equally 

balanced in terms of gender, and the caffeine-only group comprised 9 females and 3 

males, compared to the noise-and-caffeine group which consisted of 5 males and 7 

females. It is possible therefore that gender differences in terms of response time 

may have contributed to the slower-than-predicted responses of the caffeine-only 

group. The fact that the groups were not evenly balanced in terms of gender or the 

order in which the tests were completed, as well as the fact that one of the tests 

appeared to be slightly easier to respond to in terms of time (rather than accuracy), 

indicates a potential weakness of the study design. 

The significant finding that response times correlated negatively with 

response accuracy was an unpredicted outcome. It suggests that the longer 

participants took to respond, the less likely they were to respond accurately. This 

finding could be viewed in two ways: first, it may be seen to be an obvious outcome 

of a test which allows participants 30 seconds in which to answer, after which time, 
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the next item is automatically presented. If a participant does not respond to an item 

within the 30 seconds, then it naturally follows that the response will be incorrect. 

This consideration alone could be seen to account for the significant findings. 

Another possible interpretation is that participants who responded most quickly, and 

correctly, to the items, were more likely to have used insight rather than analytical 

problem solving, thereby providing some speculative support for the merit of insight 

problem solving in tests of this kind. However, without the benefit of neural imaging 

or self-report data (e.g. feelings of insight ratings), it is not possible to engage in 

anything other than post-hoc speculation to this end.  

With respect to the unexpected non-significant results relating mood to 

creativity: while, on the one hand, these findings may call into question the choice of 

mood measure employed and the manner in which it was administered; on the other 

hand, the results could be taken to indicate that mood state was not an influential 

factor in the overall non-significant main findings of the study.  

With regard to the implications of the results, all explanations are post-hoc 

and speculative, as findings were unexpected. 

Broadly speaking, the findings would appear to imply that neither exposure 

to moderate levels of ambient coffee-shop noise, nor consumption of a typical cup of 

caffeinated coffee, will make a significant difference to individuals’ ability to think 

creatively. This implication calls into question the often-cited prediction that caffeine 

will hinder people’s capacity for creative thinking (e.g. Lehrer, 2008; Konnikova, 

2013). While this study undertook to empirically investigate–––for the first time–––

the effect of caffeine on creative ability, it is important to note that neither 

personality characteristics, nor people’s expectations of the effects of caffeine, were 

taken into account. The recent findings by Smith (2013) in relation to caffeine’s 
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differential effects on those scoring high or low on extraversion, would suggest that 

it would be appropriate to consider this aspect of personality in future work relating 

to this area. The findings by Dawkins and colleagues (2011) in relation to the 

potential impact of simply expecting caffeine to have a particular impact on 

cognition, would also be important to consider in future research. It would be useful, 

for example, to investigate the independent effects of different amounts of caffeine 

(including placebo conditions) on creative thinking. It would also be valuable to 

assess the effects of caffeine on more open-ended creative tasks, such as its impact 

on musical improvisation ability in jazz musicians, for example.   

In conclusion, the results of this study do not provide support for the recent 

anecdotal suggestions that consuming caffeine will hinder creative problem-solving 

ability. Neither do they replicate previous findings (Mehta et al., 2012) suggesting 

that moderate levels of ambient noise will enhance creativity. Mood was not found 

to have a significant impact on creativity; however, there was some indication that 

caffeine was associated with increased positive affect. Though only a first step, the 

current research represents the first empirical investigation into the effects of 

caffeine on creative cognition, while also providing insight into the patterns of 

interaction between caffeine, the ambient noises typical of a coffee-shop context, 

mood state, and creative ability. In order to best benefit those for whom this research 

is intended, the findings beg for continuing work into the area using varied caffeine-

content levels, more open-ended creativity tasks, and a thorough consideration of 

moderating factors such as personality characteristics.  
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APPENDIX 1 
 

Information Sheet  
 

Effects of Caffeine and Ambient Coffee-Shop Noise on Creativity  

 
 
You are invited to participate in a research study which will form the basis 
for an undergraduate thesis and may later be used in academic 
presentations. Please read the following information before deciding 
whether or not to participate. 
 
What are the aims of the study? This study seeks to examine the effects of 
caffeine and ambient coffee-shop noise on people’s ability to think 
creatively. 
 
What does participation involve? Participants will be assigned to different 
groups and tested individually during one 45-minute session. Each person 
will be tested twice using a simple creativity test: once upon arrival and 
once after drinking a cup of coffee and/or listening to ambient coffee-shop 
noise.    
 
Participation is completely voluntary and if, for any reason, you wish to 
withdraw from the research, this is possible at any stage. You may also 
request to have your response data removed from record at any time. 
 
If any of the conditions of the experiment raise difficult feelings for you, 
contact information for support services will be provided during the 
experiment session. 
 
Confidentiality: All individual information collected as part of the study will 
be used solely for experimental purposes, and will be stored safely.  
  
Contact Details: Should you require any further information about the 
research, you can contact: 
 

 Researcher: Ailie Blunnie - xxxxxx@mydbs.ie.  
 Supervisor: Dr Garry Prentice - xxxxx@dbs.ie. 

 
 
 
 
  

mailto:xxxxxx@mydbs.ie
http://dbs.ie/
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APPENDIX 2 

Consent Form 
 

Effects of Caffeine and Ambient Coffee-Shop Noise on Creativity 

 
I have read and understand the attached information leaflet regarding the study. I 
have had the opportunity to ask questions and discuss the study with the 
researcher and I have received satisfactory answers to all my questions. 
 
I understand that I am free to withdraw from the study at any time without giving a 
reason. 
 
I agree to take part in the study: (please tick box)   
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APPENDIX 3 
 
Participant ID no.  
 
Participant email: _________________________________ 
 
1. Age:   
 
2. Gender:  female 
   male  
 
3. Fluent English:  yes  

 no 
 
4. Time of day:  
 
5. Do you consider yourself a morning or an evening person?  morning 
          evening 
 
6. What was your last main meal:  breakfast  
      lunch 
      dinner 
      tea 
   
7. How many hours ago did you have your last main meal?  
 
8. Would you consider your daily caffeine intake to be mild, moderate or heavy? 
(tick one box) 
 
Moderate daily caffeine intake = 2 to 3 8oz. cups (small mugs) of brewed or drip coffee* / 2-3 cans 
of energy drinks / 5 servings of tea or caffeinated soft drinks. 
Mild = less than moderate. Heavy = more than moderate. 
* small McDonald’s cup-size = 12 oz. 

 mild 
 moderate  
 heavy  
 I don’t consume caffeine 

 
9. Have you been diagnosed with significant hearing loss?  yes 
         no 
  
10. Have you had any of the following substances in the past 12 hours? 
 
- Caffeine:   yes   no   

       
- Nicotine:  yes   no 

 
- Alcohol:  yes   no  
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APPENDIX 4 
 

How much time did you spend doing the following activities during the last 30 
minutes?  
0 = none at all 
1 = a little bit of time 
2 = a lot of time 
 

a) Daydreaming/thinking about pleasant things/letting your mind 
wander/relaxing         

          
 

b) Thinking about unpleasant things/worrying/ruminating (thinking about 
negative things over and over)       

          

 

c) Concentrating hard on something e.g. doing focused work/figuring out 
solutions to problems        

          
 

d) Doing enjoyable light activity e.g. checking Facebook/reading blogs/articles
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APPENDIX 5 
 
 

Mental Health Services and Supports in Ireland 

 
Aware 
Phone: 1890 303 302 
Email: info@aware.ie 
Web: www.aware.ie  
 

Aware provides face-to-face, phone and online support for individuals who are 
experiencing mild to moderate depression, as well as friends and families who are 
concerned for a loved one.  
 
 
Samaritans 
Phone: 1850 60 90 90  
Email: jo@samaritans.org 
Web: www.samaritans.org  

 
Samaritans is a confidential emotional support service for anyone in Ireland. The 
service is available 24 hours a day for people who are experiencing feelings of 
distress or despair, including those which may lead to suicide. You can talk to 
Samaritans at any time of the day or night. 
 
 
Irish Association for Counselling and Psychotherapy (IACP) 
Phone: 01 2723427 
Email: iacp@iacp.ie  
Web: www.iacp.ie 
 

If you wish to find a counsellor/psychotherapist, IACP provides a free 
comprehensive online directory of all accredited IACP Counsellors/ 
Psychotherapists in Ireland. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mailto:info@aware.ie
http://www.aware.ie/
mailto:jo@samaritans.org
http://www.samaritans.org/
mailto:iacp@iacp.ie
http://www.iacp.ie/
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APPENDIX 6 
 

 
Worksheet 3.1 The Positive and Negative Affect Schedule (PANAS; Watson et al., 1988) 
PANAS Questionnaire 
 
 
This scale consists of a number of words that describe different feelings and emotions. Read each 
item and then list the number from the scale below next to each word. Indicate to what extent you 
feel this way right now, that is, at the present moment. 
 
1: Very Slightly or Not at all  
2: A Little  
3: Moderately  
4: Quite a Bit  
5: Extremely 

 
__________ 1. Interested  
__________ 2. Distressed  
__________ 3. Excited  
__________ 4. Upset  
__________ 5. Strong  
__________ 6. Guilty  
__________ 7. Scared  
__________ 8. Hostile  
__________ 9. Enthusiastic  
__________ 10. Proud 
__________ 11. Irritable  
__________ 12. Alert  
__________ 13. Ashamed  
__________ 14. Inspired  
__________ 15. Nervous  
__________ 16. Determined  
__________ 17. Attentive  
__________ 18. Jittery  
__________ 19. Active  
__________ 20. Afraid 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright © 1988 by the American Psychological Association. Reproduced with permission. The official citation that should be used in 
referencing this material is Watson, D., Clark, L. A., & Tellegan, A. (1988). Development and validation of brief measures of positive and negative 
affect: The PANAS scales. Journal of Personality and Social Psychology, 54(6), 1063–1070. 
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APPENDIX 7 
 

  
Compound Remote Associate (CRA) Items  
(from Bowden and Jung-Beeman, 2003b) 
 
 
 
Practice Test: 
 

 cottage/swiss/cake = cheese 
 cream/skate/water = ice 
 night/wrist/stop = watch 
 rocking/wheel/high = chair 
 dew/comb/bee = honey 

 
CRA Test 1 
 

1. Date / Alley / Fold   -  BLIND   (easy) 
2. Fur / Rack / Tail   -  COAT   (easy) 
3. Right / Cat / Carbon  -  COPY   (medium) 
4. Cane / Daddy / Plum  -  SUGAR  (easy) 
5. Shock / Shave / Taste  -  AFTER   (most difficult) 
6. Dive / Light / Rocket  -  SKY   (difficult) 
7. French / Car / Shoe  -  HORN   (medium) 
8. Wet / Law / Business  -  SUIT   (difficult) 
9. Pea / Shell / Chest  -  NUT   (most difficult) 
10. Safety / Cushion / Point  -  PIN   (easy) 

 
CRA Test 2 
 

1. Print / Berry / Bird  -  BLUE  (easy) 
2. Stick / Maker / Point   -  MATCH (easy) 
3. Basket / Eight / Snow  -  BALL  (medium) 
4. Dream / Break / Light  -  DAY  (easy) 
5. Wise / Work / Tower   -  CLOCK  (most difficult) 
6. Tooth / Potato / Heart   -  SWEET  (difficult) 
7. Chamber / Mask / Natural  -  GAS  (medium) 
8. Teeth / Arrest / Start  -  FALSE  (difficult) 
9. Tomato / Bomb / Picker  -  CHERRY (most difficult) 
10. Cracker / Fly / Fighter  -  FIRE  (easy) 

 
 

 

 

 


