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[bookmark: _Toc195261916]Abstract

       The present study investigated the relationship between chronotype, gender, and life satisfaction in undergraduate students. A two-way between-groups analysis of variance (ANOVA) was used to examine whether life satisfaction scores differed significantly by chronotype (morning, intermediate, evening) and gender (male, female). A total of 115 participants completed the Morningness-Eveningness Questionnaire (MEQ) and the Satisfaction with Life Scale (SWLS). Mean life satisfaction scores varied slightly across chronotype and gender groups, but no substantial patterns emerged. However, there were no significant main effects of chronotype (F(2, 109) = 0.388, p = .679, η² = .007) or gender (F(1, 109) = 0.118, p = .732, η² = .001), nor a significant interaction (F(2, 109) = 0.668, p = .515, η² = .012). Although results were non-significant, limitations such as the small and gender-skewed sample may have impacted findings. Prior research highlights potential links between circadian preferences and well-being, suggesting future studies should further explore these relationships in more representative samples.
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[bookmark: _Toc195261918]1.1 Introduction 
From early morning lectures to late-night study sessions, university students live by the clock, but not all internal clocks are the same. Some people rise with the sun, ready to take on the day, while others feel most energetic when the day gets dark. These differences, or chronotypes, can influence everything from productivity to overall well-being. Research has shown that evening type undergraduate students are more likely to have poorer sleep quality then morning types (Arastoo et al., 2024), have higher insomnia symptoms (Li et al., 2020), more social jetlag, higher perceived stress, irregular social rhythms (Lin et al., 2023), and tend to score higher on measures of depression and anxiety than morning types (Esin & Ayyıldız, 2024). Numerous studies have also reported that morning types have higher life satisfaction, which will be explored throughout this literature review.
Understanding how chronotype influences life satisfaction in undergraduate students is crucial, as college life often disturbs natural sleep-wake patterns, potentially affecting life satisfaction. By examining this nuanced relationship within an Irish population, the present study aims to provide insight into how different chronotype groups affect perceived life satisfaction in undergraduate students and whether gender plays a role in mediating these variables.

[bookmark: _Toc195261919]1.2 Understanding Chronotype
The interplay of biological, social, and solar time shapes our daily functioning. Our biological clock relies on external cues known as zeitgebers (i.e. natural light) to synchronise body functions to an approximate 24-hour cycle. This synchronisation process is known as circadian entrainment, which allows the body to adapt and anticipate daily environmental changes (Roenneberg & Merrow, 2016). Chronotypes are the ways in which a person's internal biological clock and external time coincide (Roenneberg et al., 2007). Chronotypes can be classified dichotomously, contrasting 'Owls' with 'Larks,' or along a spectrum ranging from extreme eveningness to extreme morningness (Randler, 2008). The grouping of individuals based on their preferred sleep-wake cycles emerged from early research on circadian rhythms in the 20th century, but the idea began gaining traction in the 1970s, when researchers Horne and Östberg (1976) developed the Morningness-Eveningness Questionnaire (MEQ) to classify individuals as morning, evening, or intermediate types. This was one of the first standardized tools to categorize sleep-wake preferences. They investigated the relationship between morningness-eveningness preferences along with measuring body temperature. According to their findings, morning types' body temperatures rise faster after waking up and peak earlier in the day than evening types, whose temperatures rise gradually throughout the day and peak later in the day. This is further supported by a recent study by Duarte and Menna-Barreto (2021), who also found that wrist temperature peaks vary across chronotypes, with evening types exhibiting delayed temperature peaks. Horne and Östberg (1976) indicated that various biological and environmental factors, beyond solely bedtime and waking time, contribute to chronotypes. 
In extensive chronobiological and psychological studies, the MEQ is a key instrument used for assessing circadian preference. Numerous studies have explored how chronotypes change with age, and conclude that young children typically display morningness, adolescents and young adults mainly fall into the intermediate and evening chronotypes, and adults gradually move toward morning types progressively as they age. (Horne & Norbury, 2018; Núñez et al., 2019; Randler, 2008; Roenneberg et al., 2007; Tonetti et al., 2015; Zimmermann, 2011). Roenneberg et al. (2003) developed another measure commonly used to categorise chronotype, the Munich ChronoType Questionnaire (MCTQ), which assesses chronotype by investigating sleep timing, light exposure, and self-reported chronotypes that distinguish between work days and free days. Their pilot study for the MCTQ recruited 500 participants, revealing that eveningness is more common than what societal demands account for. Most participants reported experiencing an imbalance between their biological and social clock, highlighting a lack of strong zeitgebers in society. Foster and Roenneberg (2008) echoed this point by arguing that modern environments disturb our natural circadian rhythm alignment, a phenomenon referred to as social jetlag (Wittmann et al., 2006). This misalignment often leads to physiological and psychological repercussions on mood, attention, and cognitive performance (Roenneberg et al, 2003). 
Additionally, Roenneberg et al. (2007)’s research on the epidemiology of the human circadian clock, provided an in-depth analysis of how chronotype differs across gender, age, and societal contexts and emphasized the beneficial possibilities that could occur by applying more chronotype-sensitive approaches in workplaces and health policies. Understanding chronotype is vital, particularly when looking at undergraduates, as it has significant impacts on cognitive function, sleep quality, and academic achievement. Research shows that evening chronotypes are more prone to sleep procrastination, thus leading to poor sleep quality (Zhu et al., 2023). It has also been noted that social jetlag and the misalignment between biological and social schedules negatively affect academic performance (Smarr, 2015; Tonetti et al., 2015). Furthermore, chronotype has been linked to study habits and learning styles, demonstrating its influence on students' daily academic engagement (Palaroan et al., 2023). As chronotype shapes fundamental aspects of daily life, examining its relationship with broader psychological constructs, such as life satisfaction, provides valuable insight into its role in shaping overall well-being among undergraduates.

[bookmark: _Toc195261920]1.3 Life Satisfaction
Life Satisfaction is a component of subjective well-being alongside happiness and positive affect (Diener, 1984). Life satisfaction is described as a judgmental process in which individuals evaluate the quality of their lives based on personal standards. Essentially, a person's life satisfaction is determined by comparing their current situation to a self-set personal standard, rather than one imposed by others (Diener et al., 1985). The most widely used measure of life satisfaction is the Satisfaction with Life Scale (Diener et al., 1985) although many others are utilized such as the WHO-5 Well-Being Index (WHO-5)(World Health Organization, 2024), The Cantril Self-Anchoring Striving Scale (Glatzer & Gulyas, 2014), The Life Satisfaction Index (Franchignoni et al., 1999), or The Temporal Satisfaction with Life Scale (Pavot et al., 1998). 
The question of what determines levels of life satisfaction is recurrent in research, with key influences noted including age, gender, income, health, personality traits, genetics, and environmental factors such as life events or life circumstances (Oladipo et al., 2013). For undergraduates, Karayagiz (2020) notes the predictors as academic satisfaction, meaning of life, emotional intelligence, anxiety, self–evaluation, and levels of stress. Research also shows that sleep quality plays a key role in life satisfaction, with both too much and too little sleep reported in a curvilinear relationship with lower life satisfaction. Weekday sleep, in particular, shows a stronger association with life satisfaction than weekend sleep, most likely due to social obligations and more consistency in sleep patterns (Piper, 2016). 
Examining chronotype and life satisfaction independently underscores the necessity of investigating their interactions, as this relationship may provide crucial information about how students' daily routines and academic demands affect their overall life satisfaction. Gaining insight into these relationships may help provide a deeper understanding of what is influencing students' academic success and well-being and propose ways in which to increase overall life satisfaction in college students.

[bookmark: _Toc195261921]1.4 Chronotype and Life Satisfaction
Research consistently supports the idea that morning types tend to report higher life satisfaction (Díaz-Morales et al., 2013; Jankowski, 2012; Randler, 2008; Rönnlund et al., 2021) This relationship appears consistent across various cultures, geographical locations and demographics, suggesting that chronotype may play a fundamental role in life satisfaction (Jankowski, 2012). Randler’s (2008) study, one of the earliest in this area, found a small, significant positive correlation between morningness and life satisfaction in a sample of 164 university students. However, the study's reliance on a sample from one university limits its external validity. The use of self-report measures also introduces potential biases, such as social desirability or recall errors. Additionally, the cross-sectional design does not allow for causal conclusions.
Díaz-Morales et al. (2013) extended Randler’s work, analysing a larger and more diverse sample of 724 undergraduates from multiple European countries. The study confirmed a positive correlation between morningness and life satisfaction, but again, the study’s use of self-reported chronotype and snowball sampling also raises concerns about potential biases. A study by Jankowski (2012) replicated these findings with a sample of 349 Polish undergraduates, finding a small, significant correlation between morningness and life satisfaction. Similar to listed prior research, its reliance on self-report data and a cross-sectional design reduces its generalizability. Evening types have been associated with lower life satisfaction, increased social jetlag (Choi et al., 2019), poor sleep quality, and higher risks of mood disorders (Lan et al., 2024). Evening types also tend to underperform academically (Jankowski, 2012; Wittmann et al., 2006), which is reported to be another contributor to lower happiness levels (Önder, 2020).
Psychological factors, such as resilience and self-efficacy, may also help explain the link between chronotype and life satisfaction. Arastoo et al. (2024) found that morning types reported higher self-efficacy, which could enhance coping mechanisms and stress reduction, leading to greater life satisfaction. Wittmann et al. (2006) emphasized the need for more flexible schedules to accommodate different chronotypes, which could help improve life satisfaction for evening types. Interventions aimed at improving sleep quality for evening types may also be beneficial in enhancing their overall life satisfaction.
In conclusion, while the link between chronotype and life satisfaction is well-established, the current scope of research is limited by methodological concerns and highlights the need for more objective and longitudinal studies to better understand the causal relationship between chronotype and life satisfaction. 

[bookmark: _Toc195261922]1.5 Gender Differences in Chronotype and Life Satisfaction
Gender differences within chronotypes have presented varied results. Randler (2007) and Randler (2008) found that women identified more as morning types than males, but other studies indicate no significant relationship between gender and chronotype (Díaz-Morales et al., 2013; Jankowski, 2012). In a more recent study, Lan et al. (2024) reported that males (45.5%) were more likely to be evening types than females (24.8%), but no relationship was found between gender and life satisfaction. To explain these inconsistencies, Roenneberg et al. (2007) proposed that age may play a mediating role in this relationship, stating that women reach their latest chronotype around 19.5 years of age and men at around 21 years of age. However, these differences appear to decrease around the age of 50, where both genders shift preferences toward morningness.
Findings on gender differences in life satisfaction are similarly inconsistent. Joshanloo and Jovanović (2019) reported that women report slightly higher life satisfaction than men in a large-scale study across 166 countries, though the effect size was small and varied by demographic groups. In contrast, Jankowski (2012) found no significant gender differences in either chronotype or life satisfaction. Similarly, Lan et al. (2024) found no significant association between gender and life satisfaction, despite gender differences in chronotype. These varying findings suggest that gender may not be a decisive factor in life satisfaction.
Furthermore, gender bias in research samples raises concerns about the reliability of reported differences. Studies such as Önder (2020) and Zhu et al. (2023) exhibited skewed gender distributions, with 80.4% and 71.4% female participants. Rönnlund et al. (2021) also highlighted gender imbalance in their study, with 271 female and 112 male participants. Such imbalances make it difficult to draw definitive conclusions about gender differences in chronotype and life satisfaction.
Overall, while there has been reported indication that women may be more morning-oriented than men, the evidence is inconsistent, and gender differences in life satisfaction also remain inconclusive. 

1.6 The Present Study 
Given the potential impact of misalignment between students' natural sleep-wake patterns and academic schedules, the present study seeks to examine how chronotype may influence overall life satisfaction. Additionally, it will assess whether gender moderates this relationship, noting findings and inconsistencies found in previous research. By utilizing established scales (MEQ and SWLS) and employing a two-way ANOVA, this study aims to contribute valuable insights into the role of chronotype in shaping student life satisfaction.

[bookmark: _Toc195261923]1.7 Research Questions and Hypotheses
RQ1: Is there a significant relationship between chronotype (morningness, eveningness, intermediate) and life satisfaction in university students?
RQ2: Does gender moderate the relationship between chronotype and life satisfaction?

H1: There will be a significant difference in life satisfaction scores among morning, intermediate, and evening chronotypes in undergraduate students.
H2: There will be a significant difference in life satisfaction scores between male and female undergraduate students.
H3: There will be an interaction between gender and chronotype on life satisfaction among undergraduate students, such that the effect of chronotype on life satisfaction will differ by gender.



[bookmark: _Toc195261924]2. Method
[bookmark: _Toc195261925]2.1 Design
The present study employed a quantitative, cross-sectional, between-subjects design. Questionnaire-based surveys assessed the variables. The independent variables (IV) were: Chronotype (Morning, intermediate and evening ) measured by Horne and Östberg’s Morningness-Eveningness Questionnaire (MEQ) (Horne & Östberg, 1976) and gender (male, female). The dependent variable (DV) was life satisfaction, measured by Diener's Satisfaction with Life Scale (SWLS)(Diener et al., 1985).

[bookmark: _Toc195261926]2.2 Participants
A total of 127 undergraduate students were initially recruited through convenience sampling from the 30th of January to the 28th of February 2025. However, non-binary (N=7) and prefer-not-to-say responses (N=0) were included in the survey but excluded from statistical analysis due to insufficient representation. Additionally, 5 participants were removed due to incomplete responses on the MEQ, resulting in a final sample of 115 participants (Male = 38, Female = 77). The participants partake in the study via a link distributed through various social media platforms. The primary data was obtained from the MEQ and SWLS questionnaires. Ethical approval was granted by the Psychology Ethics Committee (PEC) in IADT (see Appendix N), and the ethical guidelines of the Psychological Society of Ireland were followed. 
Figure 1: Pie Chart showing participant gender representation


[bookmark: _Toc195261927]2.3 Materials
[bookmark: _Hlk194708581]Through an online survey design using Microsoft Forms, an information sheet, a consent form, a debrief, and a demographic questionnaire were provided to the participants. The information sheet ( Appendix A) outlined the purpose of the study to the participants and what was required of them. It also contained necessary contact information for the researcher and supervisor of the study, and outlined any risks in partaking in the study. The consent form (Appendix B) was provided to obtain informed consent from the participants in adherence to the Psychological Society of Ireland (PSI). The participants were informed of their anonymity and confidentiality, with the right to withdraw their data from the study. A demographic survey was provided to ask participants age and gender (Appendix C), which was followed by two questionnaires. After the questionnaires, a debrief document (Appendix D) was included to thank the participants for taking part in the study and contained contact information and support if required.

[bookmark: _Toc195261928]2.3.1 The Morningness-Eveningness Questionnaire (MEQ) 
The Morningness-Eveningness Questionnaire (MEQ) (Appendix E) (Horne & Östberg, 1976) was used to measure chronotype. The MEQ consists of 19 items assessing preferences for sleep and wake times. Participants choose from a multiple-choice, 4-5 point numerical scale.  The sum gives a score ranging from 16 to 86; scores of 41 and below indicate "evening types", scores of 59 and above indicate "morning types", scores between 42-58 indicate "intermediate types". The questionnaire takes 5-10 minutes to complete. Questions include: “What time would you get up if you were entirely free to plan your day?” Studies using the questionnaire show that people with lower MEQ scores tend to have later biological rhythms. Cronbach's α for the MEQ has been reported between 0.83 and 0.86, indicating strong internal consistency. In the current study, the MEQ demonstrated a good internal consistency, with Cronbach’s α  = .82, confirming good reliability for measuring chronotype (see Appendix M). The questionnaire has been validated in various populations using markers like body temperature and dim-light melatonin onset (DLMO). 

[bookmark: _Toc195261929]2.3.2 The Satisfaction with Life Scale (SWLS) 
The Satisfaction with Life Scale (SWLS) (Appendix F) (Diener et al., 1985) was administered to assess participants’ life satisfaction. The SWLS contains 5 items that participants respond to on a 7-point Likert scale ranging from strongly agree (7) to strongly disagree (1). Scores range from 5 to 35, with higher scores indicating higher life satisfaction. The questionnaire takes 3-5 minutes to complete. Questions include: “In most ways my life is close to my ideal.” The SWLS demonstrates a strong internal consistency, with a Cronbach's α of 0.87, and high test-retest reliability, with a two-month correlation of 0.82. In the present study, good internal consistency is demonstrated with Cronbach’s α  = .82, validating good reliability for measuring satisfaction with life (see Appendix L). The SWLS aligns well with other life satisfaction measures and remains distinct from emotional well-being scales and is sensitive enough to detect changes in life satisfaction over time, making it suitable for diverse populations. Both questionnaires have been shown to have high reliability and validity in previous studies.

[bookmark: _Toc195261930]2.4 Procedure
Participants were recruited via IADT and other undergraduate students were recruited via social media platforms. A pilot study was conducted (N=3) to ensure the survey was clear and understandable, to identify if there were any potential issues and to confirm the approximate completion time. Feedback from the pilot study confirmed an average completion time of 8 minutes and some grammatical and formatting errors, which were adjusted for the final survey to improve clarity and participant understanding.
A link or QR code to the Microsoft Forms survey (see Appendix G) was then made available to undergraduates. Included in the link was the information sheet outlining the purpose of the study and voluntary nature of the study, a consent form to ensure participants' willingness to participate, a question for the participants to create a unique identifier (Second initial of their first name, third initial of their surname and the last three digits of their phone number). The participants were then asked their gender and age, followed by the Morningness-Eveningness Questionnaire (MEQ) and the Satisfaction with Life Questionnaire (SWLS). The participants were then debriefed at the end of the Microsoft Form and provided additional information about the study, as well as contact details for any further questions. Participants were thanked for their time and participation.
[bookmark: _Toc195261931]3. Results
[bookmark: _Toc195261932]3.1 Overview of Results
This section presents the results of the present study. A one-way analysis of variance (ANOVA) was employed for the statistical analysis to investigate the interaction and if there was a statistically significant difference in life satisfaction based on chronotype and gender in undergraduate students. The independent variables of the present study were:
(i) Chronotype (3 groups: Morningness: 59-86, intermediate: 42-58, and eveningness: 16-41) measured using the MEQ (Horne & Östberg, 1976)
(ii) Gender ( 2 groups: Male, Female)
The dependent variable of the present study was life satisfaction measured using the SWLS (Diener et al., 1985). Version 29 of IBM SPSS (v29.0.2.0 ) statistics software was used to conduct the necessary statistics for the present study (IBM, 2022). (see Appendix H for SPSS Outputs)

Figure 2: Pie Chart exhibiting representation of chronotype groups



[bookmark: _Toc195261933]3.2 Descriptive Statistics
Table 1 below illustrates the means, standard deviations, and n-values for the participants within the groups: chronotype, gender and life satisfaction.
Table 1: Mean, standard deviation and n-values for chronotype, gender and life satisfaction
	Sex
	Chronotype
	Mean 
	Standard Deviation
	N

	Male
	Morningness
	24.00
	0
	1

	
	Intermediate
	21.62
	5.19
	24

	
	Eveningness
	22.15
	4.71
	13

	
	Total
	21.87
	4.91
	38

	Female
	Morningness
	22.80
	8.98
	5

	
	Intermediate
	22.47
	6.11
	49

	
	Eveningness
	20.17
	5.41
	23

	
	Total
	21.81
	6.12
	77

	Total
	Morningness
	23.00
	8.05
	6

	
	Intermediate
	22.19
	5.80
	73

	
	Eveningness
	20.89
	5.19
	36

	
	Total
	21.83
	5.73
	115



[bookmark: _Toc195261934]3.3 Inferential Statistics
Before conducting the two-way analysis of variance (ANOVA), assumption tests were carried out. Levene’s Test of Equality of Error Variances indicated that the assumption of homogeneity of variance was met, F(4, 109) = 1.791, p = .136, suggesting that the variance was approximately equal across groups (see Appendix I).
A Shapiro-Wilk test of normality showed that data for gender (male: p = .163, female: p = .220) and chronotype (morning: p = .305, intermediate: p = .175, evening: p = .081) did not significantly deviate from normality (see Appendix J). However, visual inspection of histograms and Q-Q plots suggested some deviation in the Morningness group, likely due to its small sample size (n = 6 out of 127 participants)(see Appendix K). Given ANOVA’s robustness to minor deviations from normality, this assumption was considered sufficiently met, though the small Morningness group size may impact reliability.
Boxplots were examined for outliers, and no extreme values were detected (see Figure 3). The distribution of Total Life Satisfaction appeared similar across chronotype groups, though variance in the Morningness group may be more variable due to the small sample size.
Once these assumptions were assessed, a two-way between-groups ANOVA was conducted to test hypotheses H1, H2, and H3.

Figure 3. Variability in Life Satisfaction Scores Across Chronotype Groups
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[bookmark: _Toc195261935]3.3.1 Hypothesis 1 
Hypothesis 1 states that there would be a significant difference in life satisfaction scores based on morning, intermediate, and evening chronotypes in undergraduate students. A Levene’s test of equality of error variances was conducted, and results showed that the assumption of homogeneity of variance was met (see Appendix H). A two-way between-groups ANOVA was performed to test the effect of chronotype on life satisfaction. Results indicated that there was no significant main effect of chronotype on life satisfaction, F(2, 109) = 0.388, p = .679, partial η² = .007. Therefore, hypothesis one was not supported.
[bookmark: _Toc195261936]3.3.2 Hypothesis 2
Hypothesis two stated that there would be a significant difference in life satisfaction scores between male and female undergraduate students. A two-way between-groups ANOVA was conducted, and results indicated that there was no significant main effect of sex on life satisfaction, F(1, 109) = 0.118, p = .732, partial η² = .001. Therefore, hypothesis two was not supported.
Figure 4. Interaction plot of mean life satisfaction scores by chronotype and gender.[image: A graph with a line and a line

AI-generated content may be incorrect.]3.3.3 Hypothesis 3
Hypothesis three stated that there would be a significant interaction between chronotype and sex on life satisfaction. A two-way between-groups ANOVA was performed, and results indicated that there was no significant interaction between sex and chronotype on life satisfaction, F(2, 109) = 0.668, p = .515, partial η² = .012. Therefore, hypothesis three was not supported. The implications and interpretations of these findings will be discussed in the next section.


[bookmark: _Toc195261937]4. Discussion
[bookmark: _Toc195261938]4.1 Overview of findings
The present study aimed to investigate whether chronotype influenced life satisfaction in undergraduate students, while also examining the role of gender in this relationship. Contrary to the initial hypothesis, no statistically significant relationship was found between chronotype groups and life satisfaction. Additionally, gender did not significantly influence this relationship. Consistently across prior research, a small but statistically significant positive association was found between morning types and life satisfaction (Díaz-Morales et al., 2013; Jankowski, 2012; Randler, 2008; Rönnlund et al., 2021). For instance, Randler (2008) reported a significant relationship between chronotype and life satisfaction in a German undergraduate sample, which may suggest that an Irish context with possibly different academic scheduling or social norms may buffer the impact of chronotype on life satisfaction. This is also relevant when looking at Jankowski (2012), who aimed to investigate the differences between morningness/ eveningness and satisfaction with life in a Polish sample while aiming to directly compare with the German sample from Randler (2008). They also reported a positive association but found no gender differences, a finding the present study replicated. Notably, Jankowski (2012) discusses the possibility supported by Roenneberg et al. (2007) and Randler (2008) that individuals of eastern regions within the same time zone (Poland relative to Germany) may be more morning oriented because of the earlier sunrise times, due to the sun time zeitgebers impacting circadian phase position. This again underscores the potential cultural differences that might influence the relationship between chronotypes and life satisfaction across populations of undergraduate students. 
Furthermore, Díaz-Morales et al. (2013) reported a positive association between chronotype and life satisfaction in a Spanish sample, though they found it was most evident in adult males and undergraduate females, suggesting demographic factors such as age, work status, marital status, or household responsibilities may have an influence on this relationship. This may help explain why no significant association was found in the present study. Other research found a significant relationship between chronotype and life satisfaction but included other potential confounding variables, such as sleep quality (Lan et al., 2024), social jetlag and lifestyle factors (Choi et al., 2019; Khan et al., 2024), self efficacy (Arastoo et al., 2024) or academic performance (Tonetti et al., 2015). This indicates that the lack of significant findings in the present research compared to other research may stem from the exclusion of such confounding variables and their potential contribution to chronotype and life satisfaction in the undergraduate population. 
In terms of gender, previous research is inconclusive, with some reporting that women are more morning-oriented (Randler, 2007), while others found no significant differences (Jankowski, 2012; Lan et al., 2024). The lack of gender differences in the present study aligns with more recent findings suggesting that gender may not significantly moderate the chronotype-life satisfaction relationship, at least within this age group. Lastly, many of the studies utilized self-reported measures and cross-sectional designs, which may limit generalizability and causal interpretations. While the present study shares similar methodological constraints, it adds to the growing body of research suggesting that the chronotype-life satisfaction relationship may be weaker, or more complex, than initially hypothesised.
[bookmark: _Toc195261939]4.2 Strengths and weaknesses.
Despite the non-significant findings, the present study contributes to a niche and under-researched area of psychological studies while also adding data from an extremely underrepresented Irish undergraduate student population, expanding the cultural scope of chronotype literature. Additionally, while there were no significant results found, only 6 participants were classified as morning types out of the 115 participants, which is significant in itself. The negative impacts evening types exhibit, noted from previous research, highlight the need for further investigation and implications to improve the well-being of undergraduates. Furthermore, the study used validated self-report instruments (MEQ & SWLS) and employed an online survey method that upheld ethical standards and ensured anonymity.  
A key limitation of the present study was its relatively small and gender-skewed sample, with 115 participants, including more female (n = 77) than male (n = 38) participants. This demographic imbalance may have reduced statistical power. Similarly, the underrepresentation of morning types (n = 6) compared to intermediates (n = 73) and evening types (n = 36) likely weakened the ability to detect group-level differences. These imbalances reflect broader trends in psychological research. Women are generally more likely to participate in survey-based studies, as seen in previous chronotype literature (e.g., Önder, 2020 (80.4% female); Zhu et al., 2023 (71.4% female); Rönnlund et al., 2021 (70.8% female)). Similarly, the low representation of morning types among students aligns with findings from Lan et al. (2024), Hasan et al. (2023), and Choi et al. (2021), which reported lower rates of morningness in undergraduate samples. Although these patterns are not unique to the current study, they limit the generalisability of the findings and the ability to draw conclusions. Methodologically, as a cross-sectional self-report study, it restricts causal interpretation and introduces potential response biases. Participants’ self-assessments may have been influenced by temporary mood-dependent responses or inaccurate perceptions of their own behaviours. 
[bookmark: _Toc195261940]4.3 Theoretical and practical implications.
[bookmark: _Toc195261941]4.3.1 Theoretical Contributions 
Importantly, this research was grounded in a well-established theoretical framework of Diener’s model of subjective well-being (Diener et al., 1985), in which life satisfaction is a central component. The use of the SWLS in the present study further reinforces the alignment with this framework. Traditionally, this model emphasizes subjective evaluations of life circumstances based on internal standards. However, the current study suggests that chronotype may also play an indirect role in shaping life satisfaction. For instance, evening-type students may struggle to align their circadian rhythms with early academic schedules, potentially resulting in increased stress and reduced life satisfaction. By incorporating a chronobiological perspective, this research broadens the theoretical understanding of subjective well-being. In line with chronobiological theories (e.g., Roenneberg et al., 2007), it supports a more comprehensive view of student well-being, integrating biological rhythms with subjective evaluations of life satisfaction.
[bookmark: _Toc195261942]4.3.2 Practical Applications.
Although no significant results were found, the existing literature suggests important implications for student support services, educational policy, and broader public health strategies. Interestingly, the skewed distribution of chronotypes exhibits consistency with previous research, where morning types were underrepresented, which underscores a potential structural misalignment between academic systems and the chronotypes of students. Given the observed associations between chronotype and life satisfaction, universities should consider implementing more flexible academic scheduling. Options such as later class start times, online modules, or chronotype-informed timetabling could help reduce the mismatch between students' biological rhythms and academic demands. Additionally, student well-being services may benefit from integrating chronotype assessments into wellness programs, offering tailored interventions such as personalized sleep hygiene or time management advice aligned with students’ chronotypes. This could immensely benefit evening-type students to cope more efficiently with academic schedules and routines.
[bookmark: _Toc195261943]4.4 Future research
Future studies should aim to recruit larger, more gender-balanced samples to enhance statistical power and improve findings' generalisability. Conducting research across multiple institutions, both nationally and internationally, would provide a broader understanding of how chronotype relates to student life satisfaction in different academic and cultural contexts. This is particularly important given the variability in educational structures, start times, and support services available to students.

[bookmark: _Toc195261944]4.4.2 Alternative Research Angles
Future research could explore additional variables that may influence or interact with the chronotype–life satisfaction relationship. Clinical sleep disorders, such as obstructive sleep apnea or insomnia, call for attention, as they may mediate this relationship, especially in individuals with an evening chronotype who are prone to circadian misalignment. Given that conditions like sleep apnea can significantly impair sleep quality and daytime functioning, it would be valuable to investigate whether its presence predicts stronger eveningness or exacerbates the impact on satisfaction with life. Additionally, qualitative methods such as interviews or focus groups could provide deeper insight into how students experience and navigate chronotype and sleep-related challenges. These approaches would help identify both risk factors and areas for intervention to enhance life satisfaction in academic contexts.
[bookmark: _Toc195261945]4.5 Conclusion
Although this study did not find significant associations among chronotype, gender, and life satisfaction, it contributes to a relatively under-researched area linking biological rhythms with subjective well-being in young adults. As a niche yet increasingly relevant topic, the present study highlights areas of complexity and inconsistency, which opens the door to more targeted investigations that may ultimately inform better support strategies within academic settings and for promoting student well-being.
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Information Sheet 0

Title of project: Chronotype, Gender and Life Satisfaction in
Undergraduates: Exploring the Role of Circadian Preferences

You are being invited to take part in the research on the effects of
chronotypes, and gender, on life satisfaction. This project is being
undertaken by Alicia Stanley for the major research project as part of the
BSc (Hons) in Applied Psychology, IADT. Before you decide whether you
wish to take part, it is important for you to understand why this research
is being done and what it will involve. Please take time to read this
information carefully and discuss it with someone you trust. If there is
anything that is unclear or if you would like more information please ask,
our contact details are at the end of this information sheet. Thank you
for reading this.

What is the purpose of the project? Chronotype or circadian rhythm
(being a “morning person” or a “night owl"), has become an important
area of research due to its significant influence on various aspects of
human life, including productivity, mood, and overall well-being.
Understanding whether morning types differ from evening types in




image5.png
terms of life satisfaction can provide valuable insights into how
chronotypes shape individual experiences. Undergraduate students, in
particular, often encounter challenges related to their chronotype such
as academic schedules, social commitments, or the demands of part-
time work. These external pressures may require students to adjust or
alter their routines, potentially misaligning with their natural circadian
rhythms. This study aims to explore the interaction between chronotype,
gender, and life satisfaction.

Who is being invited to take part? You are invited to participate in the
present study if you are aged 18 or older and attend a third-level
education or have attended in the last year. This study you are invited to
participate in explores the relationship and interaction between
chronotype, gender and life satisfaction.

What is involved? If you choose to participate in the present study, you
will be asked to create your own identifier, answer demographic
questions about your age and gender, and finally answer two
questionnaires. One questionnaire is regarding chronotype and one
regarding life satisfaction. The survey will take approximately 8 minutes
to complete.
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Do | have to take part? You are free to decide whether you wish to
take part or not. If you do decide to take part, you will be asked to sign a
consent form that lets us know you have read this information sheet and
understand what is involved in the research. You are free to withdraw
from this study at any time and without giving reasons. Whether you
choose to participate in this study or not, it will have no effect on any
marks, assessments, or future studies in IADT or any universities.
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How will my information be used? Your responses to the
questionnaire will be combined with data from other participants and
analysed statistically. No individual's data will be identifiable in the final
report. The results of this analysis will be included in a thesis as part of
the requirements for the BSc (Hons) in Applied Psychology at the
Institute of Art, Design & Technology (IADT). The thesis will be available
through the IADT library and can also be requested by contacting the
researcher (at n00210795@iadt.ie) or the researcher's supervisor (at
irene.connolly@iadt.ie). The findings may also be published in an
academic journal or shared in other public forums, such as blogs or
media articles, to contribute to the broader understanding of
chronotype and life satisfaction which can be requested from the
researcher.




image8.png
What are the disadvantages and risks (if any) of taking part? If you

choose to participate in this study, you will be asked questions that
require you to reflect on aspects of your daily routines and schedules
and overall life satisfaction. Some of these questions have the possibility
to cause discomfort or reflection on personal habits. If you feel
uncomfortable answering any questions, you are free to skip them or
withdraw from the study at any time without penalty. Participation is
entirely voluntary.

What are the possible benefits of taking part? While there are no
direct benefits from participating in this study, the information we obtain
will contribute to a better understanding of how chronotypes affect life
satisfaction. The questions may encourage you to reflect on your
personal habits, sleep-wake routines, and how various aspects of your
life may influence your chronotype and overall life satisfaction. This
reflection could offer insights into areas where adjustments or goals
might enhance well-being and improve life satisfaction.
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Information Sheet Continued 0

How will my data be protected?

Under the EU General Data Protection Regulation (GDPR) the legal basis
for collecting data for scholarly research is that of public interest. The
regulations regarding the protection of your data will be followed. Only
data which is needed for analysis will be collected. By giving your
consent to take part in the study you are consenting to the use of your
data as detailed in this information sheet.

Access to the data collected will be provided to Cyril Connolly,
supervisor Irene Connolly jrene.connolly@iadt.ie, and statistics lecturers
Christine Horn and Grainne Kirwan unless published in a scientific
journal. The data will be stored on a password-protected computer. In
the event of a data breach, the data protection officer in IADT will
immediately be informed. The data will be coded personally and
identifiable only to the individuals themselves. The data otherwise is
anonymous. All data not published will be deleted and securely disposed
of on or before 7 years from data collection.
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The data will be retained by the researcher for at least one year, and may
be retained for up to 7 years if the results of the study are published in
certain capacities (e.g. in a journal article). There is also a possibility that
the fully anonymised dataset may be submitted to a journal and made
available to other researchers and academics worldwide for verification
purposes, but if this occurs it will be ensured that you are not
identifiable from the data.

As the supervisor on this project, |, Irene Connolly am responsible for
ensuring that all datasets will be stored in accordance with GDPR
regulations and those which are not submitted to a journal will be fully
deleted on or before February 2032. You will find contact information for
IADT's Data Protection Officer, Mr Bernard Mullarkey, and more
information on your rights concerning your data at
https://iadt.ie/about/your-rights-entitlements/gdpr/
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Who has reviewed the study?
This study has been approved by the IADT Psychology Ethics Committee.

What if you have any questions or there is a problem?

If you have a concern about any aspect of this study, you may wish to
speak to the researcher(s) who will do their best to answer your
questions. You should contact Alicia Stanley at N00210795@iadt.ie or
their supervisor, Dr. Irene Connolly at jrene.connolly@iadt.ie

Thank you
Thank you for taking the time to read this information sheet, it is greatly
appreciated.

Date
25/01/25
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Consent Form 03

Please select all 6 options:

1. To proceed, your consent to the statements

below is required:

*
)

Please select 6 options.

| confirm that | have read and understand the informa-
j tion sheet for the above study and have had the oppor-

tunity to ask questions.

j I understand that my participation is voluntary and that |

am free to withdraw at any time.

I understand that data collected about me during this

j study will not be identifiable when the research is
published.
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j I am currently enrolled in an educational institution or

was enrolled within the past year.

j | am over 18 years of age.

j | agree to take part in this study.
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* Required
Please Reconfirm Your Consent 03
25. Having completed this questionnaire: * [}

| consent to the researchers using my answers for their

research

O I wish to have my answers removed from the research
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Demographic Questions & Your
Unique Participant Code

0

2. Please provide us with an anonymised
code which we can use to identify your
data if you later wish to have it removed
from our dataset. Please do so by
answering the following two questions:

e What are the second and third letters of
your address?

(For example, if your address is "Main Street," the
letters would be Al.)

e What are the last three digits of your
Eircode?
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(For example, if your Eircode is "A12 B3C4," the last
three digits would be 3C4.)

09

Enter your answer

3. Please answer the following demographic
questions: * [T}

Gender - | identify as:
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O Non-binary

O Prefer not to say
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O 6574

O 75 years or older

O | prefer not to say
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Debriefing Information Sheet 0

Thank you very much for taking part in this research study.

This study is designed to investigate whether there is any interaction
between chronotype, gender, and life satisfaction in undergraduate
students. By answering these questionnaires, you and other participants
are aiding in understanding if different types of circadian preferences or
gender have any impact on students' life satisfaction.

Withdrawal information

If you have any questions about this study or if you would like to
withdraw your data from the study, please contact the researcher at
N00210795@iadt.ie or the supervisor at jrene.connolly@iadt.ie. In your
email, let them know your unique ID code (the second and third letters
of your address and the last three digits of your Eircode). If you submit a
request for data removal, all data collected from you will be securely
deleted. You will be able to remove your data from the study until the
14th of February 2025, when the data will be combined and analysed.
Data removal will not be possible after that date. Please keep a copy of
this information in case you wish to remove your data after leaving this
screen.
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Data protection:

Your data will be treated according to GDPR regulations. You will find
contact information for IADT's Data Protection Officer, Mr Bernard
Mullarkey, and more information on your rights concerning your data at
https://iadt.ie/about/your-rights-entitlements/gdpr/
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Debriefing Information Sheet continued 0

Support resources
If you have been affected by the content of this study in any way, the
organisations below may be of assistance.

* Jigsaw: Offers support for young people through online or in-
person services. Learn more at https://jigsaw.ie/get-support/.

* NiteLine: A listening and support service specifically for third-
level students. Visit https://niteline.ie/ for further details.

* 50808 (SpunOut): Provides free, 24/7 mental health support via
text. Simply text HELLO to 50808 or

visit https://www.textaboutit.ie/.

® Samaritans Ireland: For 24/7 emotional support, call 116 123 or
visit https://www.samaritans.org/ireland.

* Aware: Provides support for those affected by depression,
anxiety, and related conditions. Visit https://www.aware.ie or call
1800 80 48 48 for more information.
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* NiteLine: A listening and support service specifically for third-
level students. Visit https://niteline.ie/ for further details.

* 50808 (SpunOut): Provides free, 24/7 mental health support via
text. Simply text HELLO to 50808 or

visit https://www.textaboutit.ie/.

® Samaritans Ireland: For 24/7 emotional support, call 116 123 or
visit https://www.samaritans.org/ireland.

* Aware: Provides support for those affected by depression,
anxiety, and related conditions. Visit https://www.aware.ie or call
1800 80 48 48 for more information.

Thank you very much again for participating in this study. If you
have any questions about this study, please contact the researcher

at N00210795@iadt.ie or the supervisor at irene.connolly@iadt.ie.
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INGNESS QUESTIONNAIRE (MEQ)

Instructions:

 Please read each question very carefully before answering.

 Please answer cach question as honestly as possible.

 Answer ALL questions.

 Each question should be answered independently of others. Do NOT go back and check your answers.

1. What time would you get up if you were entirely free to plan your day?

500630 AM
6:307:45 AM
7:459:45 AM
9451100 AM.
T1:00 AM - 12 NOOX
12 NOON —5:00 AM.

2. What time would you go to bed if you were entirely free o plan your evening?

00900 P 5
9:00_10:15 PV £y
10:15PM - 1230 AM. 3
1230145 AM 2
145 3:00 AM. 1

[0

300 AM— §:00 PML

3. Ifthere s a specific ime at which you have to get up in the morning, to what extent do you
depend on being woken up by an alarm clock

ot at all dependent
Slighily dependent
Fairly dependent
Very dependent

low easy do you find it to get up in the morning (when you are not woken up unexpectediy)?

ot atall sy
Not very casy.
Faily cas
Very casy
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fow alert do you feel during the first half hour after you wake up in the morning?

Notatall alert. T
Slightly alert 2
Fairly alert 3
Very alert £}
6. How hungry do you fecl during the first half-hour after you wake up in the morning?
Not at all hungry T
Slighly bungs 2
Faily hungry 3
Very hungs 3

7. During the first half-hour after you wake up in the morning, how tired do you feel

Very tired T
Faily tired 2
Fairly refreshed 3
Very refreshed 3

8. 17 you have no commitments the next day, what time would you g0 to bed compared to your
‘usual bedtime?

Seldom o never ater T
Less than one hour later 3
1-2 hours later 2
‘More than two hours ater 1

9. You have decided to engage in some physical exercise. A friend suggests that you do this for one
hour twice a weck and the best time for him is between 7:00 - 8:00 am. Bearing in mind nothing
but your own internal “clock”, how do you think you would perform

“Would be in good form
“Would be in reasonable form
Would ind it difficult.
‘Would find it very difficult

10. At what time of day do you feel you become tired as a result of necd for sleep?

00900 P 5
9:0010:15 PV £}
T0:15PM — 12:45 AM. 3
12:45 200 AM 2

1

2:00—3:00 AM
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11 You want o be at your peak performance for a test that you know is going to be mentally

exhausting and

last for two hours. You are entirely frce to plan your day. Considering only

your own internal “clock”, which ONE of the four testing times would you choose?

00 AM —10:00 AV

T1:00 AM— 1:00 PM

3100 PM —5:00 PM

7:00 PM—9:00 PM

12,10 you gotinto bed at 11:00 P, how tired would you be?
Notatall tired T
2
Fairly tred 3
Very tired 3

13. For some reason you have gone to bed several hours later than usual, but there is no need to get
up at any particular time the next morning. Which ONE of the following are you most likely to

14. One night you
‘watch. You have no com:
best?

"Will wake up at usual time. but will NOT fall back aslesp ]
Will wake up at usual time and will doze thereafter 3
Will wake up ot usual time but il fall aslecp again 2
“Will NOT wake up until laer than usual 1
We to remain awake between 4:00 - 6:00 AM in order to carry out a night

mitments the next day. Which ONE of the alternatives will suite you

Would NOT 20 to bed umil waich was over

‘Would take 2 nap before and slecp after

Would take a good sleep beforc and nap afier

“Would lecp only before watch

15. You have to do two hours of hard physical work. You are entirely free (o plan your day and
considering only your own internal “clock” which ONE of the following time would you choose?

00 AM _10:00 AV

11:00 AM— 1:00 PM

3100 PM —5:00 PM

7:00 PM—9:00 PM
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16. You have decided to engage in hard physical exercise. A friend suggests that you do this for one
hour twice a weck and the best time for him is between 10:00 - 11:00 PM. Bearing in mind
nothing clse but your own internal “clock” how well do you think you would perform?

‘Would be in good form.
Would be in reasonable form
“Would find it dificult.
Would find it very difficull

ippose that you can choose your own work hours. Assume that you worked a FIVE hour day
(including breaks) and that your job was intercsting and paid by results). Which FIVE
CONSECUTIVE HOURS would you select?

S hours starting between 00 AM and 8:00 AM
S hours starting betwieen 8:00 AM and 9:00 AM
S hours starting between 9:00 AM and 2:00 PM
S hours starting betwieen 2:00 PM and 5:00 PM
S hours starting between 5:00 PM and 400 AM

18, At what time of the day do you think that you reach your “fecling best” peak?

00800 AM 5
00 10:00 AM. £y
10:00 AM - 5:00 P 3
500 10:00 PM. 2
10:00 PM - 5:00 AM 1

19, One hears about “morning” and “cvening” types of people. Which ONE of these types do you
consider yourself to be?

Definitely a “moming” type
Rather more a “morning” than an “evening” ype
Rather more an “evening” than a “morning” type
Definitely an “evening” type
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Scale:

Instructions: Below are five statements that you may agree or disagree with. Using the 1 -
7 scale below, indicate your agreement with each item by placing the appropriate number
on the line preceding that item. Please be open and honest in your responding.

7- Strongly agree
6- Agree

5 - Slightly agree

4 - Neither agree nor disagree
3- Slightly disagree

2 Disagree

1- Strongly disagree

___ In most ways my life is close to my ideal.
___The conditions of my life are excellent.

___Iam satisfied with my life.

___SofarThave gotten the important things I want in life.

If T could live my life over, I would change almost nothing.

Scoring:

Though scoring should be kept continuous (sum up scores on each item), here are some cut-
offs to be used as benchmarks.

31- 35 Extremely satisfied
26 - 30 Satisfied

21- 25 Slightly satisfied

20 Neutral

15 - 19 Slightly dissatisfied
10 - 14 Dissatisfied

5-9 Extremely dissatisfied
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Chronotype, Gender & Life
Satisfaction in Undergraduates
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Between-Subjects Factors

Value Label
Sex 100 Male 38
200 Female "
Chronotype (numeric) 1.00  Momingness 6
200 Intermediate 7
300 Eveningness 36
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Descriptive Statistics
DependentVariable: Totallifes

Ssx___ Chronotype (numeric) _ Mean __Std. Deviation
Male  Momingness 2400 1
Intermediate 2162 5190 2
Eveningness 2215 4708 13
Total 2187 491 38
Female Momingness 2280 8.983 5
Intermediate 2247 6.107 49
Eveningness 2017 5.408 2
Total 2181 6117 "
Total Momingness 2300 8.050 6
Intermediate 2219 5799 7
Eveningness 2089 5187 £
Total 2183 5725 115
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Tests of Between-Subjects Effects
DependentVariable: TotalL ifeS

Type Il Sum of Partial Eta
Source Squares df  MeanSquare sig. Squared
Carrected Model 94.896° 5 18.970 568 724 025
Intercept 12837.936 1 1283793 384261 <001 779
Sex 3048 1 3048 118 732 00t
Chmotyp 25914 2 12957 388 679 007
Sex* Chmotyp 445850 2 22330 668 515 012
Ermor 3641.626 108 33.400

Total 58520.000 115

Corrected Total 3736522 14

a.R Squared =025 (Adjusted R Squared =-019)
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Levene's Test of Equality of Error Variances™

Levene
Statistic il an sig
TotallifeS _Based on Mean 1791 4 108 136
Based on Median 939 4 108 444
Based on Median and with 939 4 7593 445
adjusted df
Based on timmed mean 1752 4 108 144

Tests the null iypothesis that the error vaniance of the dependantvaniable Is equal acioss
groups.

a. Dependentvariable: TotalLifeS
b. Design: Intercept + Sex + Chratyp + Sex* Chmotyp
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Tests of Normality

Kolmogorov-Smimov® Shapiro-Wilk
Chronotype (numeric)_Statistic__df S swtistc d sig
TotalLifeS Mormningness 233 6 200 887 6 305
Intermediate. 088 73 2007 976 73 175
Eveningness 142 3 063 a6 3 081

* This is a lower bound of the true significance.
a.Lilliefors Significance Correction
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Tests of Normality

KolmogorowSmimov* Shapiro-Wilk
sex Statistic o sig Statistic o sig
TotallifeS _Male 168 38 008 958 38 163
Female 102 ” 047 979 ” 220

a.Liliefors Significance Correction
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Expected Normal

4

2

Normal Q-Q Plot of TotalLifeS
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Case Processing Summary

N
Cases Valid 15 1000
Excluded® 0 0
Total 15 1000

a. Listwise deletion based on all
variables inthe procedure.
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Reliability Statistics

Cronbach's
Alpha Bassd
on
Cronbach's  Standardized
Alpha tems Nof tems

823 836 5
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Summary Item Statistics

Maximum
Mean  Minimum  Madmum  Range Minimum  Variancs N of tems

HemMeans 4367 3496 4783 187 1.368 254 5
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Scale Statistics
Mean  Variance Std. Deviaion N oftems
2183 31420 5,608 5
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Reliability Statistics

Cronbach's
Alpha Bassd
on
Cronbach's  Standardized
Alpha tems Nof tems

823 825 19
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Item Statistics

Mean
236
240
152
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224
1.97
202
215
228
304
290
223
231
242
279
210
308
287
238

Std. Deviation
984
1.016
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Summary Item Statistics

Maximum
Mean  Minimum  Madmum  Range Minimum  Variancs N of tems

HemMeans 2385 1522 3087 1565 2029 159 19
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Scale Statistics
Mean  Variance Std. Deviaion N oftems
4531 82050 9.069 19
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Dear Alicia

Thank you for your amber application to the PEC. Good news,
the committee has approved your application.

Good luck with your research project!

Kind regards,
Dr. Liam Challenor,

Chartered Psychologist, C.Psychol., Ps.S.1

Lecturer - BSc (Hons) in Applied Psychology, MSc in Cyberpsychology
Programme Chair - MSc Cyberpsychology

Chair of the Psychology - Committee (PEC)

PSI: M6789C

Dept Technology and Psychology
IADT




