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ABSTRACT 

 

EFFECTS OF COLOUR AND CORRELATED COLOUR TEMPERATURE (CCT)      

                         ON SPEAKING ANXIETY IN SMALL SPACES    

 

Usluer, Bengisu 

MFA, Department of Interior Architecture and Environmental Design 

Advisor: Assoc. Prof. Dr. Nilgün Olguntürk 

 

September 2025 

This study aims to investigate how colour and correlated colour temperature (CCT) 

impact speaking anxiety in small spaces. Existing literature has highlighted and 

emphasized the colour and CCT impact on anxiety and speaking anxiety. However, 

there has been a small number of analysis with the combination of colour and CCT 

impact on speaking anxiety. This research not only examines the impact of colour 

and CCT level in terms of speaking anxiety but also examines the combine effect of 

colour and CCT on speaking anxiety. The experimental study was employed 

involving 150 participants studying in the university. The experiment was conducted 

in Bilkent University lighting lab in Ankara, Türkiye.
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The participants completed a demographic questionnaire and two anxiety tests which 

are GAD-7 and STAI test before the experiment. Participants were randomly 

assigned to one of the five different conditions. In the experiment participants were 

asked to talk under one condition and after the experiment speaking anxiety was 

assessed with STAI test. Quantitative data were analysed using two-way and three-

way ANOVA in JASP 0.18.3 with the test of normality and homogeneity checked. 

The findings indicate that both colour and CCT as well as an interaction impact 

speaking anxiety. Turquoise colour and 4000 K give a calming impact whereas 

purple with 6500 K trigger speaking anxiety. The results of this study highlighted the 

importance of colour and lighting design and this may help to reduce speaking 

anxiety.  

Keywords: Colour, Lighting, Correlated Colour Temperature (CCT), Speaking 

Anxiety.     
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ÖZET 

 

KÜÇÜK ALANLARDA KONUŞMA KAYGISI ÜZERİNE RENK VE 

BAĞLANTILI RENK SICAKLIĞININ (CCT) ETKİLERİ 

 

Usluer, Bengisu 

Yüksek Lisans, İç Mimarlık ve Çevre Tasarımı Anasanat Dalı 

Tez Danışmanı: Doç. Dr. Nilgün Olguntürk 

 

Eylül 2025 

 

Bu çalışma, küçük alanlarda renk ve ilişkili renk sıcaklığının (CCT) konuşma 

kaygısını nasıl etkilediğini araştırmayı amaçlamaktadır. Mevcut literatür, renk ve 

CCT'nin kaygı ve konuşma kaygısı üzerindeki etkisini vurgulamıştır. Ancak, renk ve 

CCT'nin konuşma kaygısı üzerindeki birleşimini inceleyen az sayıda analiz 

yapılmıştır. Bu araştırma, yalnızca renk ve CCT düzeyinin konuşma kaygısı 

açısından etkisini incelemekle kalmayıp aynı zamanda renk ve CCT'nin konuşma 

kaygısı üzerindeki birleşik etkisini de incelemektedir. Deneysel çalışma, üniversitede 

öğrenim gören 150 katılımcıyı kapsayacak şekilde gerçekleştirilmiştir. Deney, 

Türkiye, Ankara'daki Bilkent Üniversitesi aydınlatma laboratuvarında 

gerçekleştirilmiştir. Katılımcılar, deneyden önce demografik bir anket ve GAD-7 ve 

STAI testi olan iki kaygı testini tamamlamıştır. Katılımcılar beş farklı koşuldan 

birine rastgele atanmıştır. Deneyde katılımcılardan bir koşul altında konuşmaları 

istenmiş ve deneyden sonra konuşma kaygısı STAI testi ile değerlendirilmiştir. Nicel 
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veriler, normallik ve homojenlik testi kontrol edilerek JASP 0.18.3'te iki yönlü ve üç 

yönlü ANOVA kullanılarak analiz edilmiştir. Bulgular, hem rengin hem de CCT'nin 

ve etkileşimin konuşma kaygısını etkilediğini göstermektedir. Turkuaz rengi ve 4000 

K sakinleştirici bir etki verirken, 6500 K mor konuşma kaygısını tetikler. Bu 

çalışmanın sonuçları, renk ve aydınlatma tasarımının önemini vurgulayarak, bunun 

konuşma kaygısını azaltmaya yardımcı olabileceğini göstermiştir. 

Anahtar Kelimeler: Renk, Aydınlatma, İlişkili Renk Sıcaklığı (CCT), Konuşma 

Kaygısı. 
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CHAPTER I 

 

 

INTRODUCTION 

 

 

Anxiety is one of the major issues in today’s contemporary world. Anxiety directly 

impacts a person’s daily life and professional life in terms of both psychological and 

physiological factors (Sahin & Tuna, 2022). Increased hearth rate, hot flashes, 

overthinking are all negative effects of anxiety (Martin, 2003). During the COVID-

19 epidemic we all experienced unexpected changes which might have increased 

anxiety in the population. Being isolated, having to be in distance learning were all 

unexpected changes for the population.  

 

Anxiety is therefore becoming a more common psychological disorder (Kumar and 

Nayar, 2021; Sahin & Tuna, 2022). Anxiety has been extensively studied across 

various subcategories, one of which is social phobia. Within the scope of social 

phobia, speaking anxiety is a significant area of concern that affects both person’s 

everyday life and professional life. Speaking anxiety is shaped by a combination of 

people’s individual characteristic, usually associated with perfectionism and 

environmental factors (Kelsen, 2019; Ströhle et al., 2018).   
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Lighting and colour are environmental factors that directly affect human’s 

psychology, perception and cognitive functioning (Zarei et al., 2021; Zeng et al., 

2022). Firstly, each colour has a divergent effect on human psychology. Red 

motivate discharge, purple increases and triggers anxiety levels directly whereas 

green gives the feeling of relaxation and stability. Mostly pastel tones relieve anxiety 

(Jonauskaite et al., 2020; IRELAND, 1992). Secondly, lighting parameters especially 

correlated colour temperature (CCT) affect directly human biological factors. Warm 

CCT can reduce cortisol which is known as stress hormone (Doctors, 2022). 

According to research of Awada et al. (2025) lower CCT directly gave a calming 

effect and reduced stress and anxiety level.  

 

Despite growing acknowledgements of the significance of increased anxiety level, 

there remains a notable gap in the scholarly literature regarding its empirical affect 

within the relationship of both colour and CCT on anxiety level especially in 

speaking anxiety. This study aims to address this gap by examining the effect of 

colour and CCT on speaking anxiety in small spaces.     

 

1.1 Problem Statement 

 

After the COVID-19 epidemic, anxiety level has been increased dramatically in 

people. Unfortunately, anxiety is the widespread psychological disorder that affects 

daily life greatly with social anxiety symptoms (Sahin & Tuna, 2022). Speaking 

anxiety also known under social anxiety and directly affects a person’s everyday life 

and professional life negatively. Increasing heart rate, hot flashes, negative thoughts, 
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fear of the future and overthinking are the negative effects of speaking anxiety 

(Martin, 2003). Lighting conditions and colours may become critical components of 

daily and professional life in terms of giving a psychological support, relieving stress 

and reducing anxiety by affecting the ambiance of the environment. There is a gap in 

literature, lack of studies that consider the combination of correlated colour 

temperature (CCT) and colour use in the environment and how that would affect 

speaking anxiety. In this study, the lighting laboratory in the Department of Interior 

Architecture and Environmental Design at Bilkent University in Ankara, was used to 

simulate the environments with lighting conditions and colour to see the effects on 

speaking anxiety.  

 

1.2 Aim and Scope 

 

This study aims to comprehensively understand the impact of lighting conditions and 

colours in design on anxiety level in terms of speaking anxiety. The existing 

technical literature does not explicitly address the combined effect of colour and 

CCT level on speaking anxiety. The aim is attained through a systematic literature 

review and analysing the data gathered in the experiment as well as conducting 

quantitative data analysis. Based on the gap in the literature and the objective of the 

study, the following research questions and hypotheses are addressed.  

RQ1: Is there a significant relationship between CCT and speaking anxiety? 

RQ2:  How does colour (purple and turquoise) affect speaking anxiety in indoor 

spaces?  

RQ3: Is there a relationship between purple, turquoise colour and 4000K, 6500K 
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CCT on speaking anxiety? 

H1: There is a significant relationship between CCT and speaking anxiety. Warm 

CCT exposure promotes less speaking anxiety. 

H2: Turquoise colour promotes less speaking anxiety. 

H3: Higher CCT combined with purple increases speaking anxiety. 

 

1.3 Structure of the Thesis 

 

This thesis is structured into six chapters to clearly present the research process and 

findings. After this chapter, Chapter 2 gives a comprehensive understanding of the 

relevant literature in terms of anxiety, speaking anxiety, psychological and 

physiological effects of speaking anxiety, colour and lighting effects in terms of 

speaking anxiety. Chapter 3 explains the research methodology, experimental design, 

participants, research settings and data collection method in detail. Chapter 4 

presents the findings of the study in terms of quantitative data which illustrated 

through statistical tables. Chapter 5 illustrates a discussion of existing literature 

findings and the findings of this thesis. Chapter 6 outlines main outcomes of the 

study, the limitations, suggestions and recommendations for future research. 

Collectively, these chapters offer a comprehensive understanding of how CCT and 

colour affect speaking anxiety, offering valuable contributions to both scholarly and 

applied domains.
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CHAPTER II 

 

 

 LITERATURE REVIEW 

 

2.1 Anxiety 

 

Anxiety is a prevalent psychological disorder in today’s society especially in 

university students (Şahin & Tuna, 2022). Anxiety is a “feeling of worry or fear that 

is strong enough to interfere with one’s daily activities” (Encyclopaedia Britannica, 

n.d.). Anxiety is associated with the symptoms of fear and nervousness, often 

affecting the body system through increasing heart rate, increasing breathing in 

lungs, changing gut activities which is digestion and nervousness (Martin, 2003). 

According to National Institute of Mental Health (NIMH), anxiety is associated with 

a feeling of unease, worry, tension and restlessness in situations involving 

uncertainty. Also, anxiety has been described as a fear of everyday condition often 

attached to anticipating potential threat predicted in the future (Craske et al., 2011; 

Perrotta, 2019). Anxiety has a negative role and causes economic strain in today’s 

society in terms of decrease in work productivity and mental conditions of people 

(Konnopka et al., 2009). According to the article written in 2023, entering a 
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university academic performance, romantic relationship, finance and uncontrollable 

changes has affected anxiety and stress level directly (Tan et al., 2023). 

 

After the COVID-19, university students’ anxiety level has rapidly increased (Şahin 

& Tuna, 2022). COVID-19 is a “highly contagious respiratory illness caused by 

coronavirus as SARS-CoV-2” (Encyclopaedia Britannica, 2025). COVID-19 

epidemic has been defined as health-related uncertainty, such as death, and is a major 

factor that causes anxiety. The uncertainty has generated a complicated framework of 

potential mental stressor (Kumar and Nayar, 2021). Moreover, it has been observed 

that social isolation and being sick, which are factors caused by the pandemic that 

they cannot control along with academic stress, also increased the anxiety level 

considerably (Şahin & Tuna, 2022). Therewithal, in COVID-19 epidemic there has 

been a shift to Zoom and web instead of face to face education. This situation has 

triggered a new fear of the anxiety of not being able to express oneself adequately 

and speaking in front of the public which is known as speaking anxiety (Prentiss, 

2021).  

 

Anxiety disorders can be seen in both adolescence and childhood periods. 

Epidemiological studies identify eight types of anxiety disorders which are 

Generalized Anxiety Disorder, Panic Disorder, Panic Disorder with Agoraphobia, 

Agoraphobia, Social Phobia, Specific Phobia, Selective Mutism and Separation 

Anxiety as can be seen in Figure 1 (Ströhle et al., 2018). According to Martin 

(2003), speaking anxiety is classified as a subtype of social phobia. Academic stress 

and perfectionism (Rassaby et al., 2021), foreign language speaking (Rottweiler & 
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Nett, 2021), COVID-19 epidemic (Şahin & Tuna, 2022) are factors that can trigger 

social phobia in terms of speaking anxiety (see figure 2). 

 

 

Figure 1. Eight anxiety disorders diagram, drawn by Usluer (2025) 

 

Figure 2. Four factors affecting speaking anxiety diagram, drawn by Usluer (2025) 

 

2.1.1 Speaking Anxiety 

 

Speaking anxiety is one of the most pervasive types of social anxiety disorder 

(Bartholomay & Houlihan, 2016). Preparing for or speaking a speech distress 

individual (Gallego et al., 2020). Speaking is an important element for people in 
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order to build confidence and competence. However, people who have speaking 

anxiety has been negatively affected both in mental well-being and physiologically. 

Thus, emotional distress, bodily tension and negative thoughts can be seen (Figure 

3) (Gallego et al., 2020). According to Kelsen (2019), personal characteristics, 

experienced traumas and foreign language speaking directly affect speaking anxiety. 

 

 

Figure 3. Physiological and psychological negative effects of anxiety, drawn by 

Usluer (2025) 

 

Personality trades and perfectionism have been observed to be directly related with 

anxiety level (Kelsen, 2019). According to Kelsen (2019), five personality traits can 

be seen in Figure 4. Extraverted people are eager to talk in front of people with low 

level of anxiety, on the other hand, anxiety is high in people with perfectionism, 

which also has positive effects such as success (Gäde et al., 2017). This model gives 

a comprehensive understanding of emotional, cognitive, behavioural tendencies and 

it is associated with psychological consequences such as anxiety (McCrae & Costa, 

2008). Also, the size of physical space directly impacts person’s anxiety level. High 

–ceilinged environments give freedom and reduces anxiety on the contrary, enclosed 
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spaces give discomfort (Meyers-Levy & Zhu, 2007). Environmental psychology says 

that crowding and density can create stress while lighting and natural view can help 

to reduce anxiety (Environmental Psychology, n.d.). 

 

Figure 4. Big five personality traits for anxiety diagram, drawn by Usluer (2025) 

 

Unfavourable affects have been observed when both educators’ and students’ 

communicate in a foreign language. This affects their work performance, confidence 

and feelings through the learning process (Kelsen, 2019). According to Karataş et al. 

(2016), students had difficulties when using a foreign language in oral presentations 

and expressing themselves. Moreover, their anxiety level was less related to the level 

of language proficiency and more associated with just speaking a foreign language 

(Karataş et al., 2016).  
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2.1.2 Psychological and Physiological Effects and Impact on Life 

 

People existing with speaking anxiety face some dual effects both psychological and 

physiological. Increasing heart rate, hot flashes, sweating and hypothermia (Ebrahimi 

et al., 2019). Stress and anxiety are also linked with inducing thermal responses such 

as sweating and heat loss which can generate reduction in body temperature (Oka, 

2018). Moreover, when people give a speech, blood pressure is directly elevated 

(Behnke & Sawyer, 2001). Speaking anxiety, negatively affects people 

psychologically and mentally. Psychological effects include negative thoughts, fear, 

feeling bad and ashamed, and overthinking (Martin, 2003). 

These physiological and psychological challenges not only effect person’s current 

physical and mental condition but also have broader results (Bartholomay & 

Houlihan, 2016; Yadav et al., 2022). These issues affect self-expression and not 

expressing themselves as they wish may put people in disadvantaged position in job 

opportunities or social life. Furthermore, speaking anxiety may decrease academic 

performance and critical thinking skills (Bartholomay & Houlihan, 2016; Yadav et 

al., 2022). 

 

2.2 The Effect of Colour on Psychology and Anxiety 

 

Colour is an important environmental factor effecting human’s psychology and 

perception with cognitive functioning (Zarei et al., 2021). When colours are 

comprehended, emotional responses are initiated in the brain. Light stimuli is 

detected in the eye as a colour, and guides to feeling of specific emotions that mean 
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“colour emotion” (Yıldırım et al., 2011). Therapeutic uses of colours are used by 

many doctors and psychologists (Lee et al., 2020).  

 

Emotional feelings and mood are changed through different colours (Güneş & 

Olguntürk, 2019). According to Güneş & Olguntürk (2019), chromatic colours which 

are red, blue and green has tremendous effects on human psychology. Firstly, red 

initiate energy, excitement but on the other hand increase tension and anxiety. 

Conversely, green initiates calmness, feeling in nature, emotional stability and 

reduces stress. Blue inserts the feeling of calmness but sometimes promotes feelings 

of loneliness and sadness. Different emotional responses show up in different colour 

combinations and it depend on emotional experience and perception of colours 

(Güneş & Olguntürk, 2019; Lee et al., 2020). In Güneş & Olguntürk (2019) study, 

four virtual living rooms were created where walls were coloured red, green, blue 

and grey. According to the results of this experiment, red was associated with 

energy, but also fear, green was associated with calmness, but also boredom, blue 

was associated with peace but also sadness. This shows that colours are important in 

structuring emotions (Güneş & Olguntürk, 2019).  It should not be forgotten that 

different cultures, age groups and gender are also important factors in colour 

preferences and the moods expressed by colours (Korkmaz et al., 2016). 

 

Among the five senses, vision is the most important sense for human beings because 

it can help to provide crucial information about surroundings, environment etc. (Lee 

et al., 2020). Colours are indispensable elements that directly affect our lives and 

psychological state (Jonauskaite et al., 2020). Each colour has a different impact on 
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human psychology (Jonauskaite et al., 2020). According to Jonauskaite et al. (2020), 

every colour reveals several psychological responses. After the exposure to colour 

therapy, anxiety and stress levels are reduced. Frequency and wavelengths of colours 

are thought to substantially affecting both body and idea positively (Jonauskaite et 

al., 2020). 

 

Colours directly affect psychology and physiology especially anxiety levels (Spiegel 

& Keith-Spiegel, 1971). Colours are grouped into cool and warm colours in terms of 

visual intensity. Warm colours such as yellow and orange are thought to give energy 

to people whereas cool colours with less vibration such as green give the energy of 

calmness (Korkmaz et al., 2016). Chromatic colours red to purple, externalize 

emotional states. According to Spiegel & Keith-Spiegel (1971), it has been observed 

that red motivate discharge, purple, which is a mixture of red and blue, increases and 

triggers anxiety levels, while green gives a feeling of relaxation and stability. After 

Spiegel & Keith-Spiegel (1971) work, there are not enough articles to examine this 

subject in detail.  

 

Moreover, not only colour is directly related with anxiety but also individuals’ 

preferred colour saturation is directly linked to anxiety level (IRELAND, 1992). 

Individuals with high anxiety level choose pastel tones because high saturated 

colours trigger their anxiety whereas pastel tones relieve anxiety (IRELAND, 1992). 

According to IRELAND (1992), 66 American college students preferred saturation 

levels and the results show directly that colour saturation preferences are linked with 

indicators of anxiety level. Over and above, people who have anxiety are eager to 
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choose dull colours instead of brighter colours. Because, bright colours are more 

stimulating for them (Korkmaz et al., 2016). According to Korkmaz et al. (2016), 

gender differences in terms of colour preferences draw attention. Males prefer blue 

43.7%, females prefer blue 25% and also pink and purple were chosen only by 

females. Also, group preferences draw attention to cold colours which are chosen 

much and neutral colours are chosen by anxious and depressed participants 

(Korkmaz et al., 2016). 

 

According to Samuel et al. (2022), colouring therapy gave participants positive 

energy and impacted directly their mindfulness which is related to emotional 

regulation. At the same time, colouring therapy helps to reduce anxiety and stress 

levels by painting the desired area with colours. After the colouring therapy, people 

with anxiety were observed to have less anxiety and less negative thinking (Samuel 

et al., 2022).  

 

2.3 The Effect of CCT Level on Psychology and Anxiety  

 

Light is the most important part of the act of seeing by reflecting on objects through 

receptors in the retina (Valencia et al., 2013). Light is an integral part of the physical 

environment. The physical environment and therefore light significantly affect 

people's psychology and biological activities (Zeng et al., 2022). Light influences on 

emotional state, with the help of both perception and impacting on stress hormone 

(cortisol level) (Doctors, 2022).  It is crucial to knowing lighting terminology in 

order to understand the importance of CCT. According to IESNA Lighting 
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Handbook (2000), illuminance is described as the concentration of luminous flux 

which falls onto an exact point on a surface and the unit of measurement is lux, that 

can be obtained from an illuminance meter. Another term is luminance which refers 

to the perceived brightness of a light-emitting object and it is obtained from a 

luminance meter with a unit of candela per square meter (cd/m²) (IESNA,2000). The 

colour temperature of a light source is in accordance to the temperature of a 

blackbody radiator that construct same chromaticity and is quantified by Kelvin (K) 

(IESNA,2000). Correlated Colour Temperature (CCT) is a standard metric that 

indicates how warm or cool a light source appears, based on its comparison to the 

colour emission of an ideal blackbody at a specific temperature in Kelvin (Valencia 

et al., 2013). CCT also can help to change the atmosphere of an environment and can 

help to control stress level and mood (Valencia et al., 2013). 

 

According to Doctors (2022), cool CCT lighting can increase cortisol levels, 

contributing to stress, whereas warm CCT can reduce cortisol and promote the 

release of melatonin (see Figure 5). Cortisol is “a steroid hormone produced by the 

adrenal cortex that plays a crucial role in metabolism and helps body to respond to 

stress (Encyclopaedia Britannica, n.d.). According to a study conducted in 2022, four 

different CCT level conditions which are 4000K, 6000K, 8000K and 10.000K were 

observed and results indicated that positive mood and performance demonstrated 

contradictory developments with increasing CCT level (Zeng et al., 2022). 

Moreover, Awada et al. (2025) conducted a research about how different CCT levels 

affected stress biologically and psychologically. 100 office workers participated in 

this study and five different lighting conditions were used. Results showed that, 

3000K condition helped to reduce hearth rate and gave a calming effect instead of 
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stress (Awada et al., 2025). More precisely, warm and dimmed light can help reduce 

stress and give a positive mood (Awada et al., 2025). Although stress and anxiety 

show similar symptoms, stress is a reaction to a specific stressor in the environment 

(Bandelow & Michaelis, 2015). On the other hand, anxiety is a chronical emotional 

state, but anxiety may also be an intensified form of stress (Bandelow & Michaelis, 

2015). 

 

 

Figure 5: CCT levels and Effects Diagram, drawn by Usluer (2025) 

 

Overall, lighting conditions especially CCT level play a fundamental role in human 

life. Existing literature showed that CCT level influence both psychology and 

physiology. With the help of CCT level emotional state is affected positively (Chen 

et al., 2022). 67 participants participated in the experiment and were exposed to 

different CCT levels. According to the results of the study, warm CCT especially 

3000K was associated with relaxation (Chen et al., 2022).    

Light enters the eye and it reflects to amygdala which has a fundamental role in 

emotional functions (Li et al., 2024). Cool and warm light environment affects 

directly the mood and anxiety (Shahidi et al., 2021). According to Shahidi et al. 
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(2021), it has been observed that cooler CCT negatively affects the negative mood 

and anxiety levels of people in the environment compared to warmer CCT. 

According to the results of this study, it has been suggested that work areas can be 

adjusted to warmer CCT level, but it has been emphasized that this situation may 

vary according to personality differences, choices and environment types (Shahidi et 

al., 2021). Ambient lighting helps to enhance psychological experiences in work 

places. Also, in this study coloured wall were used. Red walls gave anger and 

anxiety, blue walls gave brightness (Shahidi et al., 2021). Combination of colours 

and CCT indicates that warm CCT and non-coloured wall (white) gave the calming 

effect (Shahidi et al., 2021) 
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CHAPTER III 

 

 

METHODOLOGY 

 

 

3.1 Setting 

 

The study was conducted in the research laboratory of the Department of Interior 

Architecture and Environmental Design at Bilkent University, Ankara. The aim of 

this study is understanding the relationship between colour, CCT and speaking 

anxiety in a small space. The room measures 4.10 meters in width, 4.18 meters in 

depth, and 3.85 meters in height, totalling to a usable area of 17.138 m². This space 

was specifically selected because it does not contain any windows, eliminating the 

influence of external light or colour sources. The experimental lighting setup utilized 

the existing wall washer and cove lighting systems in the room. Wall washer lighting 

is a system that distributes light across vertical surfaces uniformly to minimize 

shadows (IESNA, 2011). Cove lighting is a method in which luminaires are obscure 

to give indirect illumination on a ceiling (Cuttle, 2003). Before the experiment 

began, participants were neutralized under the wall washer lighting, which was 
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equipped with Philips fluorescent lamps coded TL-D 36W/54, emitting at a 

correlated colour temperature (CCT) of 5550 K—closely resembling natural 

daylight. Under this condition, participants completed pre-experiment tests within 5–

10 minutes and to neutralize the light perception, they were kept under 5550K. (see 

Figure 6). Following this neutralization phase, two different cove lighting 

configurations were prepared: one with a high CCT of 6500 K and another with a 

low CCT of 4000 K. In the first experimental condition, Philips fluorescent lamps 

coded TL-D80 36W/840, with a CCT of 4000 K were used to simulate the low-CCT 

environment. In the second condition, Philips TL-D80 36W/865 fluorescent lamps 

were employed to create a high-CCT, 6500 K setting. Three different background 

colours were used within the experiment room. To avoid damaging the walls and 

allowing for easier change of the environment, the coloured surfaces were applied 

using fabrics attached with wall staples. Colours were selected for having equal 

levels of blackness (10%) and chromaticness (40%) while differing in hue. The goal 

was to isolate the effect of hue while controlling for saturation and brightness. The 

goal was to isolate the effect of hue while controlling for saturation and brightness. 

For the methodological framework of this study, the Natural Colour System (NCS) 

was used as a main colour specification. Dissimilar to other systems which are 

Munsell, CIELAB, NCS is grounded in meaningful principles from Hering’s 

opponent-process theory which is associated with red, yellow, green and blue as 

some essential hues by the side of black and white (Hård, Sivik, & Tonnquist, 1996). 

The hues were selected from the NCS colour atlas to represent complementary tones, 

as illustrated in Figure 7.
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Figure 6. 5550K Exposure S1040-R40B Colour.  

 

 

 

Figure 7. NCS Colour Atlas and Chosen Colours, drawn by Usluer (2025). 

 

A total of five different experimental setups were created. In each setup, the observer 

sits in the center of a fabric-covered wall and listens to the participant. The 



20 
 

participant, in turn, speaks from the front of the fabric-covered wall, looking at the 

observer and, in turn, at the fabric-covered wall. The first setup included a 4000 K 

illumination condition with a purple background (see Figure 8). After the 

experiment room was prepared, illuminance level and luminance level was 

measured. Illuminance level was measured as 306 lx and luminance level measured 

as 28.37 cd/m2 (see Figure 9). The second setup included a 6500 K illumination 

with a purple background (see Figure 10). Illuminance level and luminance level 

was measured which are 261 lx and 26.07 cd/m2 respectively and can be seen in 

Figure 11. The third setup combined 4000 K illumination with a turquoise 

background (see Figure 12). According to Figure 13, participants were exposed to 

4000 K in reading phase of the experiment. Illuminance level was measured as 306 

lx and luminance level was measured as 33.88 cd/m2 (see Figure 14). The fourth 

setup consisted of 6500 K illumination with a turquoise background (see Figure 15). 

All participants were exposed to 5550 K through wall-washing lighting for 5-10 

minutes to neuturilize lighting perception for all in the questionare phase (see Figure 

16). Illuminance level and luminance level were measured 305 lx, 36.31 cd/m2 

respectively can be seen in Figure 17. Finally, the fifth setup included a white 

background paired with 4000 K illumination (see Figure 8). Illuminance level was 

519 lx and luminance level was 11.86 cd/m2 (see Figure 19). White background was 

chosen because white is the most common colour used in general. Also, it was a 

control colour in order to see the differences between chromatic and achromatic 

settings. The overview of the experimental setups is presented in Figure 20 and 

Figure 21. 
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Figure 8. 4000K and Purple(S1040-R40B) Setting 

 

Figure 9. Luminance and Illuminance Level in 4000K and Purple(S1040-R40B) 

Setting are shown respectively. 
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Figure 10. 6500K and Purple (S1040-R40B) Setting 

 

Figure 11. Luminance and Illuminance levels in 6500K and Purple (S1040-R40B) 

Setting are shown respectively 
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Figure 12. 4000K and Turquoise (S1040-B90G) Setting  

 

 

Figure 13. 4000K and Turquoise (S1040-B90G) Setting in text reading phase. 
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Figure 14. Illuminance and Luminance levels shown respectively 

  

Figure 15. 6500K and Turquoise (S1040-B90G) setting 
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Figure 16. 5550K and Turquoise (S1040-B90G) setting in Questionnaire phase 

 

Figure 17. Illuminance Level and Luminance Level shown respectively 
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Figure 18. 4000K and White setting 

 

Figure 19. Illuminance Level and Luminance Level in 4000K and White setting 

 shown respectively 
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Figure 20. Experimental Setups Diagram, drawn by Usluer (2025) 

 

Figure 21. Experimental Setups Diagram with Luminance, Illuminance, Color data, 

drawn by Usluer (2025) 

 

3.2 Participants 

 

The participant criteria consisted of legally adult individuals aged 18 or older. Since 

the experiment was conducted at Bilkent University, participants were primarily in 

the 18-26 age range. Additionally, a fundamental requirement was that participants 

were not regularly using psychological medications, as sedative drugs could affect 

the results of the experiment. When selecting participants, it was stipulated that those 

from the Faculty of Design and Architecture must be in their first year, as anxiety 

levels tend to decrease as students’ progress through the program. This is due to the 
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increased opportunities for public speaking and presentation skills. Furthermore, 

students with knowledge of colour and light were not considered suitable for the 

experiment, as it was believed they would not be able to perform the experiment 

impartially. On the other hand, participants from other departments were allowed to 

join regardless of their year of study, as students from these departments do not 

regularly engage in presentations. According to the G*Power results, under the 

conditions of 0.25 effect size, 0.05 alpha, approximately 101 is the total sample size 

(see Appendix A). G*Power results show that 101 participants would be sufficient in 

medium effect with %70 power. The F value was 3.94 which means actual power 

0.701. But, in order to make experiment reliable a sample size of 150 participants 

was used. There are five different conditions and each condition was experienced by 

30 participants. The research was approved by the Bilkent University Human Ethics 

Committee on 30.04.2025 number 699 ethical document (see Appendix B). 

 

3.3 Procedure 

 

This study consists of six consecutive stages starting with a systematic review. In the 

first phase, a comprehensive literature review was conducted using the key terms 

colour, CCT (correlated colour temperature), anxiety, and speech anxiety. Based on 

the gap identified in the literature, the thesis topic was further determined. In 

addition, psychological scales used in previous studies were examined and 

appropriate scales were selected for the experimental process. In the second phase, 

preparations for the experimental environment in Bilkent University FC112 

laboratory were initiated. In this phase, the wall dimensions of the laboratory were 



29 
 

measured and two different fabric colours were selected according to the Natural 

Colour System (NCS) codes. Then, the fluorescent lighting in the laboratory was 

adjusted to provide two levels of CCT: low CCT condition (4000 K) and high CCT 

condition (6500 K). In the third phase, firstly participant come to laboratory then 

daylight fluorescents (5550 K) was opened. Participants were exposed to this same 

baseline condition at the beginning of the experiment. Then, firstly participants filled 

out the demographic information, then GAD-7 scale and STAI form. GAD-7 scale 

was used to measure the level of general anxiety. This scale consisted of seven 

questions with 4-point Likert scale. STAI form was used to asses both state anxiety 

and trait anxiety. It refers to participants’ tendency to distinguish circumstances as 

being threatening or not. STAI consisted of 40 items with 4-point Likert scale.  

Before the experiment started, hearth rate measurement was checked. Afterwards, the 

participant was given a scientific text about astrology and was asked to understand 

and explain this text. Astrology text was used because people do not easily learn 

about this subject and that they encounter it for the first time or very rarely. 

Astrology text was used as an unknown, unfamiliar text because anxiety manifests 

itself more in unfamiliar situations. It took them 10-15 minutes to read and 

understand the text. It took them five minutes to speak. The experimental process 

began in the fourth phase, where participants participated in five separate conditions 

but only one condition can be done by each participant. In each condition, they were 

asked to discuss a given text and respond to open-ended questions totalling to five 

minutes speaking. The fifth phase was the post-experiment phase. In this phase 

firstly, hearth rate was measured and STAI test was again filled out. Finally, in phase 

six statistical analysis of all data retrieved from all questionnaires were done using 

JASP statistical software. All the phases can be seen in Figure 22. Also experiment 
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phases can be seen in Figure 23. 

 

Figure 22: Procedure Diagram, drawn by Usluer (2025) 

 

Figure 23: Procedure Diagram of Experiment, drawn by Usluer (2025) 

 

3.4 Instrument 

 

This study employed both subjective and objective measurements. The subjective 

measurement was pursued by evaluating participant’s anxiety level. The objective 

measurements were firstly lighting and colour measurements secondly heart rate 

measurements. Finally, the data analysis was conducted quantitatively using JASP 

statistical software. Visualization of all the instruments can be seen in Figure 24.  
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Figure 24: Procedure Diagram, drawn by Usluer (2025) 

 

3.4.1 Lighting and Colour Measurement  

 

The instrumental assessment of lighting conditions was carried out using an 

illuminance meter (Minolta T-1H) and a luminance meter (Minolta LS-100). 

Illuminance is known as the total amount of light falling on a surface. Illuminance 

was measured on the centre of the room where participants were giving a speech. 

Luminance is known as the total amount of light emitted from a surface. Luminance 

was also measured from the same place as the illuminance measurement. The 

measurements obtained from five different experimental setups are presented in the 

table shown in Figure 25 for better clarity. Also, the fabrics used in the study were 

selected based on the measurements taken with the NCS Colorpin device as shown in 

Figure 26. 
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Figure 25: Lighting conditions of the 5 experimental setups, drawn by Usluer (2025)  

 

 

Figure 26: NCS Colour pin, (2025) 

 

3.4.2 Demographic Questionaire 

 

Demographic questionaire consists of 10 questions about age, gender, education 

level, sleep status, whether there is any diagnosed psychological disorder, whether 

any sedative medication is used, and how often presentations are made. Demographic 

questionaire can be seen in Appendix C in detail.  
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3.4.3 GAD-7 Scale 

Anxiety was assessed through measures. The standardized measures are Beck 

Anxiety Inventory, the Hamilton Anxiety Rating Scale, the Hospital Anxiety and 

Depression Scale but those are used in clinical context mostly. The GAD-7 and STAI 

tests capture both clinical issues and situational issues, that is why GAD-7 and STAI 

tests were chosen (Spielberger, Gorsuch, & Lushene, 1983).  Measuring the general 

anxiety level provided with Generalized Anxiety Disorder (GAD-7) scale was 

conducted. The GAD-7 was developed by Dr. Robert L. Spitzer and Dr. Kurt 

Kroenke in 2006. GAD-7 is a widely used and self-reported questionnaire (Spitzer et 

al., 2006). It detects the level of general anxiety. It consists of 7 items and rated on 4 

point Likert scale (Spitzer et al., 2006). GAD-7 scale was developed to show valid 

and practical self-reported tool in order to understand and find underdiagnosed or 

misdiagnosed mental disorders. This tool assesses quickly, sees symptoms’ severity 

and it is applicable in clinical and research settings. It can be seen in Appendix D in 

Turkish version (Konkan et al., 2013). 

 

3.4.4 STAI Test 

State-Trait Anxiety Inventory (STAI) test measures two distinct dimensions. These 

dimensions are state anxiety which is about temporary emotional state and trait 

anxiety which is about general and long term anxiety level developed by Spielberger 

et al. (1970). It is a self-reported questionnaire consisting of 40 items; 20 for state 

anxiety and 20 for trait anxiety. 4 point Likert scale is used for rating. STAI provides 

delicate assessment of anxiety, it can be used both in clinical work and research, it is 
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also quick, self-reported and gives results detailly. It can be seen in Appendix E in 

Turkish version (Öner & Le Compte, 1985). 

3.5 Data Analysis 

The collected quantitative data were analysed using an open statistical analysis 

source, JASP 0.18.3 version (JASP Team, 2024). Two-way Anova was used to 

examine the effect of lighting condition and background colour on participant’s 

speaking anxiety level. Two-way ANOVA is a statistical method used to estimate 

participants and interactive effects of two independent variables on dependent 

variable. Two-way ANOVA examines the main effects of two independent variables 

which are CCT and background colour in anxiety levels. Before performing Two-

way Anova, assumptions of normality and homogeneity of variance were checked 

and met. Normality was assessed with Q-Q plots for each groups
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CHAPTER IV 

 

 

RESULTS 

 

The results of this thesis were obtained and statistically tested in the JASP 0.18.3.0 

(JASP Team, 2024). The answers to the demographic questionnaire, GAD-7 scale 

and STAI test were first scored manually, and then were entered into JASP software. 

Sample characteristics, assumption check, descriptive statistics, repeated measures 

ANOVA, independent sample t-test, paired sample t-test, Post-Hoc pairwise 

comparisons, correlation analyses and regression analyses were used. These research 

study’s findings were obtained from 150 participants. 118 (%78.7) were female and 

32 (%21.3) were male. Shown in Table 1, 135 participants (%90) were university 

students, 15 were (%10) graduated. The participants ages ranged from 18 to 26 with 

a mean age of 20.65 years old. The largest proportion of participants was aged 19-20. 
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Table 1. Sample Characteristic  

 

 

Table 1: (cont’d) 

 

4.1 GAD-7 Scale Assumption Checks and Linear Regression 

 

Assumption check is ensuring validity of the results before using ANOVA (Field, 

2018). Also linear regression is used to model the relationship between dependent 
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and independent variables. It shows the strength of the variables relationship 

(Tabachnick & Fidell, 2019). The GAD-7 scores range from 0-21. 0-4 shows 

minimal anxiety, 5-9 shows mild anxiety, 10-14 shows moderate anxiety, 15-21 

shows severe anxiety (Spitzer et al., 2006). Table 2 indicates that, the mean score of 

GAD-7 was 9.45 and SD was 4.62 with a range of 0 to 21 across 150 valid data. 

Across 150 participants GAD-7 score was 9.45 which corresponds to mild anxiety 

symptoms. In order to analyse normality assumptions a Q-Q (quantile-quantile) plot 

was used. Q-Q plot compares the quantiles of the data with quantiles of normal 

distribution. The points align with diagonal reference line that shows normal 

distribution (Field, 2018). Table 2 illustrates that, most data point aligned closely 

with reference line which means that there is an approximate normal distribution. 

Therefore, assumption checks normality and ANOVA can be conducted in the 

following phase.  

Table 2. Descriptive Statistics and Q-Q plot of GAD-7 Scale

 

 

Moreover, a linear regression was examined to whether age and educational level 

substantially predicted GAD-7 scores of participants. Table 3 shows that it wasn’t 

statistically significant, F (2,147), p=.628 signifying the predictors didn’t account for 
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a substantially portion of the variance in anxiety level. R² =.006 was very low and 

adjusted R²= -.007 for poor model fit. Thus, anxiety was independent of age and 

education level. In the coefficient table age B= 0.207, p=.396 which means that age 

is not found to be significant for anxiety level. Also, education level B= -1.670, p= 

.355 is not found to be a substantial factor affecting a person’s anxiety level.  

 

Table 3. Linear Regression GAD-7 Scale, Age and Education Level  

 

 

4.2 Repeated Measure ANOVA on GAD-7 and STAI Test 

 

ANOVA is a statistical method which is used to discover whether there are statistical 

significances between the means of three or more groups. This method uses more 
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than one independent variable (Field, 2018). The experiment consisted of pre-test 

and post-test, that’s why Repeated Measures ANOVA was used to show anxiety 

level changes over time and whether its dependent on lighting or colour conditions. 

ANOVA was used to explore the effects of CCT (4000K and 6500K) and colour 

(purple and turquoise) on speaking anxiety measured by the GAD-7 scale. Table 4 

shows that F(1, 118) = 0.20, p = .656, η² = .0003 shows that there was no overall 

reduction in GAD-7 scores. Nevertheless, there were notable impacts, F(1, 118) = 

16.63, p < .001, η² = .026, and time × colour interaction effects, F(1, 118) = 13.44, p 

< .001, η² = .021 that shows anxiety level reducing depending on both colour and 

CCT. Descriptive illustrates that 4000K turquoise condition had the maximum 

reduction in speaking anxiety level. On the other hand, 6500K turquoise condition 

indicates minimal speaking anxiety level changes. This suggests a potential 

directional impact and a relationship between time and colour which should be 

interpreted with caution. In the Repeated Measures ANOVA RM Factor 1 represents 

within subject factor of time which are pre-test and post-tests. This shows changes in 

speaking anxiety within the same participants according to pre-test and post-test data.  
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Table 4. Repeated Measures ANOVA 6500K-4000K, Purple and Turquoise 

Conditions 

  

 

Moreover, repeated measure ANOVA was used to explore the effects of CCT 

(4000K and 6500K) and colour (purple and turquoise) on heart rate measures of 

participants’ before and after the experiment. Within-subject effects mention to 

measure variation repeatedly. Between-subject effects mention that distinctions are 

distinguished between independent groups of participants exposing divergent 

conditions (Tabachnick & Fidell, 2019). Table 5 shows, F(1,118) = 8.800, p = .004 

showing that heart rates meaningfully changed from pre-test and post-test. Thus, 
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there were substantial interaction impacts between time and CCT and between time 

and colour with value F(1,118) = 34.465, p < .001, F(1,118) = 23.507, p < .001 

respectively. Those results indicate that heart rate changes in different conditions. 

According to between-subject effects, there is a substantial correlation between CCT 

and colour. F(1,118) = 9.507, p = .003 indicates that heart rate responses were 

affected by integrated impacts of CCT and colour. Furthermore, heart rate decreased 

from pre and post-test (88.84 and 85.48 respectively) in 4000K with turquoise 

condition. On the other hand, 6500K with purple condition it was observed that heart 

rate increased from pre-test to post-test (85.20, 91.77 respectively).  

 

Table 5. Repeated Measures ANOVA CCT, Colour and Heart Rate 
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Furthermore, repeated measures factors refers to difference between pre-STAI and 

post-STAI test results. Table 6 indicates that repeated measures factors and colour 

was statistically reliable. F(2,147)=8.376,p<.001F(2, 147) = 8.376, p < .001 

F(2,147)=8.376 , p<.001 shows that according to pre-STAI and post-STAI test 

results showing to change in anxiety level and notably depended on colours of the 

conditions.  

Table 6. Within the Subject Effect and Colour

 

Additionally, repeated measure factor was used to show pre-STAI and post-STAI 

with the effect of CCT. STAI scores range from 20 to 80. Higher scores mean higher 

anxiety level. 20-37 shows low anxiety, 38-44 shows moderate anxiety, 45-80 shows 

high anxiety level (Julian, 2011). According to Table 7, F(1,148)=19.973, p 

<.001F(1, 148) = 19.973, p < .001F(1,148)=19.973, p<.001 means that pre-post 

STAI test affected anxiety level and anxiety level notably varied hinging on CCT. 

Which means that, anxiety levels over time deviated hinging on the CCT use. 
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Table 7. Within the Subject Effect and CCT Level 

 

4.3 Paired Samples T-Test for White and 4000K 

 

Paired sample t-test is a statistical test to compare means of two measurements 

(Field, 2018). Paired sample t-test was used to assess participants’ anxiety scores 

under the 4000K and white wall condition. According to Table 8, there is a notable 

decrease in STAI pre-test and post-test. t(27) = 2.673, p = .013 shows that warm 

white light (4000K) is related with reducing speaking anxiety. Also, the effect size 

was moderate and Cohen’s d= 0.505 indicates a substantial variation in anxiety level 

in this condition. Cohen’s d decides how large or meaningful is the effect size. 

According to Cohen (1988), 0.2 means small effect, 0.5 means medium effect, 0.8 

means large effect. While ANOVA focused on colour excluding white and CCT 

conditions. Separate analysis provides supportive observation. There is a similarity 
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with 4000K turquoise and 4000K white condition. These conditions illustrate 

remarkable speaking anxiety level reduction. Also, this comparison shows that 

4000K is the key factor to reduce speaking anxiety level. In order to see normality of 

this study, Sharpiro-Wilk test was used. Sharpiro-Wilk test is used for normal 

distribution. p>.05 means data are normally distributed, p<.05 are not normally 

distributed (Field,2018). According to Table 8, W= 0.933 and p= 0.075 shows that 

findings didn’t differ significantly from normal distribution.  

Table 8. Paired Samples T-Test for White and 4000K 

 

 

4.4 Post-Hoc Tests 

 

Turkey and Bonferroni corrections were used to present the post-hoc pairwise 

comparisons for the factor of colour. Post-hoc pairwise shows the comparison groups 
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in pairs because ANOVA results do not show the differences among groups (Field, 

2018). Table 9 indicates there is modestly significant distinction between turquoise-

purple conditions and white-purple conditions. On the other hand, there is no 

significant difference between turquoise and white conditions. These show that there 

is difference between specific colour conditions but they don’t reach statistical 

significance after controlling multiple comparisons. Moreover, in order to see colour 

effects on pre-post STAI test, post-hoc comparison was used. According to Table 10, 

under the condition of mean difference = −6.807-6.807−6.807, 

pTukey=.006p_{Tukey} = .006pTukey=.006, pBonf=.007p_{Bonf} = 

.007pBonf=.007 indicates that turquoise post-STAI conditions differed meaningfully 

from purple post-STAI. Also, under the condition of mean difference = 

8.1958.1958.195, pTukey=.010p_{Tukey} = .010pTukey=.010, 

pBonf=.012p_{Bonf} = .012pBonf=.012 indicates that purple post-STAI condition 

also varied considerably. 

Table 9. Post-Hoc Tests for Colour 
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Table 10. Post-Hoc Tests for Colour with pre and post STAI Tests 

 

 

4.5 MANOVA Results 

 

Multivariate Analysis of Variance (MANOVA) was used to identify the overall 

variance among the dependent variables. MANOVA examine s the difference 

between groups of two or more dependent variables. It gives the correlation between 

dependent variables as a whole and contributes to comprehensive understanding of 

group effects (Field, 2018).  Table 11 indicates F(4,142)=0.302 , p=.763F(4, 142) = 

0.302, p = .763F(4,142)=0.302,p=.763 values in terms of CCT level alone was not 

significantly impacting the combined dependent measure. On the contrary, 

F(8,286)=0.210,p<.001F(8, 286) = 0.210, p < .001F(8,286)=0.210,p<.001 was 

showing that colour alone had valuable multivariate impacts on combined dependent 

measures. Moreover, the findings reveal the combined effect of CCT and colour with 

the value of F(4,142)=0.097,p=.006F(4, 142) = 0.097, p = .006 F(4,142)=0.097 , 

p=.006. This shows that impact of colour on the dependent variables diverged based 
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on CCT condition.  

 

Table 11: MANOVA Results  

 

 

4.6 STAI Scores, GAD-7 Scales, Heart Rate Data and CCT + Colour 

Combinations 

 

Independent t-test was used to examine the speaking anxiety levels between pre-test 

and post- test. Table 12 shows the pre-intervention and post-intervention of STAI 

results. According to post-intervention STAI scores, a significant difference was 

found. Also, Pearson correlation analysis was implemented to analyse the 

relationship between pre-STAI scores, post-STAI scores and GAD-7 scores. 

According to Table Y, r(148) = .569 and p< 0.002 showing that there is a positive 

correlation between pre and post STAI score. Furthermore, r(148) = .560 with pre-

STAI; r(148)= .571, p< .001 with post-STAI scores, were positively correlated with 

GAD-7 scale scores (see Table 13).  
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Table 12. Independent Samples T-Test for STAI scores 

   

Table 13: Pearson’s Correlation, Pre-STAI, Post-STAI and GAD-7 

 

 

Furthermore, descriptive statistics was used to show the difference in colours in 

terms of STAI scores and heart rate data. Table 14 indicates that, the mean value of 

pre-STAI test scores for all conditions are 39.44 for turquoise, 40.03 for purple and 

39.00 for white. After the experiment post-STAI scores show some decreases and 

increases for colour conditions. Turquoise condition’s mean value is 36.71 which is 

decreased, whereas purple condition’s mean value is 43.52 which is increased. The 

white condition shows slightly decreased mean value as 36.32. According to heart 

rate measures, mean values are 88.68 for white, 84.82 for purple and 87.12 for 

turquoise. After the speaking experience measured heart rate changed. Mean value of 

88.43 for purple which increased slightly, 86.24 for turquoise which decreased and 
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85.39 for white which also decreased.  

 

Table 14: Descriptive Statistics for Colours, STAI scores and Heart Rates  

 

 

Also, descriptive statistics was used for the relationship between CCT, STAI scores 

and heart rate. Table 15 indicates that under 6500K conditions pre-STAI scores’ 

mean is 40.44 and under 4000K condition mean is 39.01. After the experiment, post-

STAI scores’ mean in 6500K is 44.20, which is increased whereas 4000K 

condition’s mean is 35.73 which is decreased. These situations indicate that 4000K 

conditions reduce speaking anxiety whereas 6500K increased speaking anxiety level. 

Also, heart rate measures show that under 6500K condition there is a notable 

increase between pre-measure and post-measure. Contrary, in 4000K condition, there 

is a notable decrease between pre-measure and post-measure. Results show that 

4000K gives a calming effect whereas 6500K increases speaking anxiety.  
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Table 15: Descriptive Statistics for CCT, STAI scores and Heart Rates 
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CHAPTER V 

 

 

DISCUSSION 

 

 

The findings of this thesis contribute to knowledge on the impact of colour and CCT 

on speaking anxiety level of individuals. This study aims to address the gap in 

literature of colour and lighting design in terms of speaking anxiety with a controlled 

experimental setting. This gap exists because there is not enough information on the 

combined effect of colour and CCT on speaking anxiety in small spaces.  

 

This study connects anxiety, colour and CCT research studies. Anxiety is one of the 

most prevalent psychological disorder associated with both mental and psychological 

factors such as worry, tension, increasing hearth rate, sweating (Martin, 2003; Şahin 

& Tuna, 2022). This study also examines the impact on heart rate. Triggering the 

speaking anxiety conditions directly impact heart rate of participants. Speaking 

anxiety is one of the sub-branches of anxiety and is known as one of the difficult 

situations experienced by many people today. Colour and lighting parameters 

especially CCT are factors that are directly linked with emotions in psychology 
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(Yıldırım et al., 2011; Zeng et al., 2022).    

 

This thesis contributes to existing literature with an experimental design under 

controlled conditions. By employing a rigorously designed methodology integrated 

with quantitative data, the internal validity of this thesis was enhanced. Also, finding 

a link between speaking anxiety, colour and CCT was established. The findings of 

the study demonstrated that colour and CCT are directly linked with speaking 

anxiety. 

 

The experimental study was conducted in an indoor controlled laboratory at Bilkent 

University Ankara, Türkiye. There was a wall covered with coloured fabrics which 

were purple and turquoise and controlled CCTs which were 6500K and 4000K. 

Participants gave a speech in front of the covered wall under specific lighting 

conditions. The participants were 150 people, who are 18-26 years old, and mostly 

1st year design students and students from other departments. Also, female 

participants are more than male participants. All participants progressed through 

eight sequential stages: an informed consent form, a demographic questionnaire, 

GAD-7 scale measurement, pre-STAI test, pre-heart rate measurement, experiment 

phase, post-STAI test and post-heart rate measurement.  

 

The primary aim of this thesis was to examine how CCT and colour influence 
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speaking anxiety through self –reported measures which were GAD-7 scale, STAI 

test and physiological indicator which was heart rate measurements.  

According to existing literature, CCT level is directly linked with stress and 

psychology. Awada et al (2025) and Zeng et al (2022) states that warm white light 

gives positive mood and reduces stress level. Also, warmer CCT gives relaxation 

whereas cooler CCT promotes anxiety. 3000-4000K is optimal for speaking anxiety 

(Awada et al.,2025). Moreover, heart rate is reduced in 3000K condition (Awada et 

al., 2025). This study also relates with these literature findings. Heart rates reduce in 

warm CCT whereas they increase in cool CCT. According to Doctors (2022), 

cortisol hormone which is known as stress hormone increases in cool CCT 

conditions, whereas it can be reduced in warm CCT conditions. H1 predicted that 

exposure 4000K which is warmer would reduce speaking anxiety compared to 

6500K which is cooler. The results of this study consistently support that there is a 

significant relationship between CCT and speaking anxiety. Warm CCT exposure 

promotes less speaking anxiety. 4000K conditions’ participants demonstrated 

significant reduction in both anxiety scores and heart rate. This situation indicates a 

calming effect and relaxation with warm CCT. The repeated measures ANOVA 

revealed a significant relation between pre-test, post-test and CCT F(1, 118) = 16.63, 

p < .001, η² = .026 for STAI test and F(1,118) = 34.465, p < .001, F(1,118) = 23.507, 

p < .001 for heart rate. Findings illustrate that participants under 4000K conditions 

encounter consequential reduction in anxiety test. H1 was strongly supported by the 

data. Results show that findings align with existing technical literature.  
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The second concern of this thesis was to examine how colour choices affect speaking 

anxiety. According to existing literature, colours are the most powerful design 

elements in terms of affecting psychology (Jonauskaite et al., 2020). Each colour 

affects individual’s emotional states. Red gives discharge, purple which is mixture of 

red and blue, triggers anxiety whereas green gives calmness and relaxation (Spiegel 

& Keith-Spiegel, 1971). Seeing colour and being exposed to colour are directly 

linked to psychology and there is a therapy called colouring therapy (Jonauskaite et 

al., 2020). According to Korkmaz et al. (2026), neutral colours are chosen by anxious 

participants because they give them relaxation and calming impacts. H2 states that 

turquoise colour promotes less speaking anxiety. The result of this thesis provides 

empirical scientific support for H2. According to the results of repeated measures 

ANOVA, GAD-7 and STAI test, colour interaction was observed and F(1, 118) = 

13.44, p < .001, η² = .021 shows anxiety level reduces over time varied across 

turquoise colour conditions. Also post-hoc pairwise test shows notable variation 

between post-STAI scores under turquoise vs purple condition. Turquoise condition 

group indicated lower anxiety levels. Results of this thesis recommend that turquoise 

colour choices are associated with reduction in speaking anxiety and may help to 

alleviate speaking anxiety by giving calmness and emotional balance.  

 

The third concern of this study is to investigate the relationship between 4000K, 

6500K CCT and purple, turquoise colours on speaking anxiety. According to the 
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results of this study H3 is partially supported. According to two-way ANOVA, a 

connection between CCT and colour is significant as between subject analysis 

F(1,118) = 5.351 and p= 0.22 indicates that impact of colour on speaking anxiety 

depends on CCT. Turquoise, 4000K condition results in notable speaking anxiety 

deduction while this effect of condition diminishes in 6500K condition. The three-

way interaction among time,CCT and colour are addressed but didn’t reach 

conventional significance, F(1,118)= 3.857 and p= .052 showing the combined 

impacts of CCT and colour on anxiety are potentially influenced by other moderating 

factors.  

 

Building on the study, existing literature and hypotheses, the discussion chapter 

underlines the effects of CCT and colour on speaking anxiety. This chapter 

summarizes the key insights drawn from the research, limitations and suggests 

direction for future researchers. Ultimately, results of this thesis suggest practical 

implications for designing classrooms, conference halls etc.  
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CHAPTER VI 

 

 

 

CONCLUSION 

 

 

This study aims to investigate the impact of CCT and colours on speaking anxiety in 

small spaces. According to existing literature, warm white light helps to reduce 

anxiety; whereas purple colour induces anxiety (Shahidi et al., 2021; Spiegel & 

Keith-Spiegel, 1971). However, the specific relationship between speaking anxiety, 

colour and CCT has received little consideration in previous literature. This research 

used quantitative experimental design to investigate the impact of both colours and 

CCT on speaking anxiety.  

 

The findings of this thesis provide strong empirical base for the hypotheses 

presented. Participants were exposed to five different conditions in the experiments 

in order to find a relationship between speaking anxiety, colours and CCT. Statistical 

analysis helps to confirm three hypotheses. JASP 0.18.3.0 was used to test 

hypotheses. Sample characteristic, assumption check, descriptive statistic, repeated 
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measures ANOVA, independent sample t-test, paired sample t-test, Post-Hoc 

pairwise comparison, correlation analyses, regression analyses were used. These 

results underscore the significance of colours and CCT on speaking anxiety.  

 

Furthermore, these results confirmed H1, proposing that 4000K warm CCT directly 

affects speaking anxiety and notably reduces speaking anxiety compared to 6500K 

cool CCT. H1 tested evidence by a significant main effect of CCT on anxiety scores. 

Additionally, H2 was supported in terms of colour choices. According to results, 

participants exposed to turquoise colour submitted significantly lower speaking 

anxiety scores than those of them exposed to purple colour. This study also partially 

confirmed H3, there was an interaction effect between colour and CCT, that 

influence of colour on anxiety is moderated by the CCT. These results suggest that 

both CCT and colours impact speaking anxiety responses in a small enclosed space.  

 

Besides providing evidences for the hypotheses, meaningful perspectives were 

contributed to the literature. The results of this thesis validate that there is a direct 

relationship between colours, CCT and speaking anxiety. The results support Spiegel 

& Keith-Spiegel (1971) perspectives of colour on anxiety in terms of purple 

triggering anxiety. Also, the results support Prentiss (2021) perspectives in terms of 

4000K being optimal for speaking anxiety in order to feel relaxed and comfortable.  

Of particular importance, this study fills a notable knowledge gap in literature. While 

there are some studies on the impact of colour and CCT on anxiety in educational 

areas and scientific exploration areas, there is a lack of research focusing on their 

impact on speaking anxiety. This thesis put forwards the existing literature and fills 
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the gap in both colour and CCT impacts on speaking anxiety.  

 

6.1 Limitations  

 

The research reveals that there is a direct relationship between colour, CCT and 

speaking anxiety. Although this thesis yields notable findings and insight, it is crucial 

to recognize its limitations. One of the limitations of this study was that this study 

was conducted in a laboratory-based experimental setting in a controlled lighting 

condition and colour choices that could restrain the generalizability of real-life 

conditions of public speaking environments. In a natural public speaking 

environment, participants may act and respond in a different way.  

 

The second limitation of this study is a narrow age range between 18 to 26-years-old. 

That situation could limit the applicability of the result. Older or younger age groups 

could act and respond in a different manner. Also, 18-26 age group are too sensitive 

in speaking activities because of their ages.  

 

Third limitation of this study is short term measurements in anxiety responses. In the 

future, longitudinal studies may be conducted.  

Moreover, use of CCT level was limited in being 4000K to 6500K. CCT level range 

can be more comprehensive and detailed. Also, colour choices were limited to 

purple, turquoise and white. Different hues and also saturations can also affect 

speaking anxiety. Also, white was chosen because it is a very common colour on 
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walls in the built environment. It would have been good also to examine the white 

wall condition under 6500K CCT.  

 

6.2 Future Research Implications 

 

This study underlines a foundation for future researchers to explore various 

dimensions. Future studies may explore the impact of colours and CCT inclusively in 

terms of investigating saturation level, different hues and wide lighting spectrums. 

This may help to have a wider insight into speaking anxiety. This study tries to 

measure physical activity which is heart rate. Future researchers may focus on 

cortisol level, skin conductance and EGG results. This will help to have a richer and 

more comprehensive psychophysiological speaking anxiety acknowledgement. This 

study focuses on 18-26 years old demographic group, future researchers may also 

focus on diverse participant groups in order to understand the baseline of speaking 

anxiety. This study was conducted in a laboratory environment. Real-world 

environments which are offices, classrooms etc may also be used in the research. 

Working on these places would provide ecological validity. 

 

In conclusion, this research study gives major comprehension into the relationship 

between colour, CCT and speaking anxiety. This study also combines physiological 

and psychological measurements which gives a holistic approach of how spatial 

design impacts speaking anxiety in small spaces. The results of this study fill the gap 

in existing literature and are valuable implications for educators, designers and future 

researchers.  
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