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Abstract

Objective: This study examined the relationship between chronotype (morning—evening type) and creative personality traits and academic achievement
among third-year medical students at Sakarya University Faculty of Medicine; it also assessed the potential effects of sociodemographic variables on these
relationships.

Method: Conducted using a cross-sectional and descriptive design, the study administered the Morning—Evening Type Questionnaire (MEQ), the Creative
Personality Traits Scale (CPTS), and a sociodemographic/academic information form prepared by the researchers to the participants. Academic
achievement was assessed using self-reported semester grade point averages and university entrance placement scores. Analyses included descriptive
statistics, normality tests, correlation analyses, and group comparisons (t-test/Mann—-Whitney U; ANOVA/Kruskal-Wallis); regression analyses were applied
when necessary. The significance level was set at p < 0.05.

Findings: 63.6% of the sample were female, and 36.4% were male. According to the MEQ classification, most participants had an intermediate chronotype
(64.5%); eveningness accounted for 27.1% and morningness for 7.5%. Academic achievement indicators (grade point averages for the 1st, 2nd, and 3rd
grades) did not show significant differences across chronotype groups. No significant relationship was found between CPTS scores and academic
achievement indicators or variables related to university placement. No significant relationship was found between chronotype and creative personality traits
either. Among sociodemographic variables, a significant difference in CPTS scores was observed only based on the mother’s educational level (p = .005).

Conclusion: This study suggests that academic achievement may be independent of chronotype and creative personality traits in a selective sample of
medical students; however, creative personality traits may be associated with early-stage sociocultural determinants (maternal education level). It is
recommended that these findings be validated using more heterogeneous samples and longitudinal designs.

Introduction

Academic performance is a multidimensional concept that reflects a student'’s level of success in the educational process and is typically assessed through
indicators such as grade point average, exam scores, course performance, class attendance, and educational continuity. However, in programs requiring
intense cognitive load and continuity, such as medical education, a student’s academic success is determined not only by these factors but also by time
management, study habits, and the sustainability of long-term performance. Current literature indicates that academic success is shaped by the combined
influence of numerous cognitive, emotional, behavioral, and environmental variables. This topic is addressed across a broad spectrum, including individual
differences, environmental conditions, educational structure, and biological rhythms (Vidueira et al., 2023; Yang et al., 2025; Spiegel et al., 2021; Denervaud et
al.,, 2019). Also, academic achievement, cognitive abilities, executive functions, self-efficacy, motivation, personality traits, stress levels, and sleep patterns
are among the primary variables associated with academic performance (Adam et al., 2015; Chisholm-Burns et al., 2021; Fonteyne et al., 2017; Spiegel et al.,
2021). Therefore, single-dimensional explanations are insufficient when evaluating academic performance; a multivariate approach is required.

Within this multifaceted framework, variables related to sleep and circadian rhythms have garnered particular attention in recent years. Research indicates
that not only total sleep duration but also sleep quality, sleep regularity, daytime sleepiness, social jet lag, and chronotype are associated with academic
performance. It has been reported that students with more regular sleep-wake patterns have higher grade point averages, while those with irregular sleep
patterns exhibit a more delayed circadian timing (Phillips et al., 2017). Similarly, better sleep quality, lower social jet lag, and a more morning-oriented
chronotype were found to be significant predictors of academic performance; conversely, poor sleep quality, daytime sleepiness, and sleep-related problems
were shown to be associated with lower achievement (Fitzsimmons, Carter, & Scullin, 2026; Prichard, 2020; Seoane et al., 2020; Cohen-Zion and Shiloh,
2018).

Chronotype is a trait that varies along the morning-evening axis and reflects an individual's sleep-wake rhythm and peaks in daily performance. From a
chronotype perspective, meta-analytic findings indicate that morning orientation is positively associated with academic achievement at a small but
significant level (Tonetti et al., 2015). However, it is also observed that this relationship is not consistent across all studies, and no significant relationship
was found in some samples (Ajeebi et al., 2024; Reddy and Nagothu, 2019). This suggests that the effect of chronotype on academic performance is shaped
not directly but through mediating variables such as sleep quality, motivation, mood, class schedules, and social environment (Vidueira et al., 2023).

Another area of individual characteristics associated with academic success is creativity and the personality traits linked to it. Although creativity has long
been primarily addressed in terms of cognitive products, divergent thinking, or original problem-solving, it is known that affective and personality-based traits
that support creativity are also important in this process (Marjoribanks, 1976; Liu et al., 2013; Filippetti & Krumm, 2020). Creative personality traits
encompass individual tendencies such as intrinsic motivation, self-confidence, risk-taking, independence, curiosity, open-mindedness, the ability to develop
different perspectives, and goal-orientation. It has been reported that creative individuals differ from their peers in terms of characteristics such as greater
independence in decision-making, higher intrinsic motivation, greater inquisitiveness, higher aesthetic sensitivity, and stronger self-confidence (Feist, 1998;
Selby et al., 2005). Furthermore, it has been demonstrated that creativity—particularly its flexibility dimension—is associated with both intelligence and
academic achievement; that creative problem-finding ability is significantly predicted by academic achievement; and that creative thinking influences
academic outcomes in certain educational contexts (Marjoribanks, 1976; Liu et al., 2013; Denervaud et al., 2019). However, the relationship between
academic performance and creativity has been examined in most studies through general measures of creativity or cognitive creativity tests; the relationship
with creative personality traits has been addressed to a more limited extent. Yet academic success may depend not only on information processing capacity
but also on an individual’s openness to risk-taking, self-confidence, intrinsic motivation, and ability to think outside the box (Chisholm-Burns et al., 2021;
Fonteyne et al., 2017).
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All these findings indicate that academic success should be considered within a holistic framework that encompasses not only cognitive factors but also
biological rhythms and personality traits. However, studies in the literature that examine chronotype and creative personality traits in conjunction with
academic achievement are limited. Therefore, this study aims to investigate the relationship between chronotype and creative personality traits and
academic achievement among third-year medical students at Sakarya University Faculty of Medicine, the relationship between chronotype and creative
personality traits, and the potential connections between sociodemographic variables and these areas. The study’s main hypothesis is that chronotype and
creative personality traits may be associated with academic achievement; furthermore, sociodemographic characteristics may exert moderating effects,
particularly on levels of creativity.

METHOD
Study Design and Participants

This study was conducted as a cross-sectional and descriptive research involving third-year medical students at Sakarya University Faculty of Medicine. Data
collection took place during the week following the completion of final exams.

Students were contacted via their university email addresses and a shared WhatsApp group. The scales were presented in a digital format. Participants who
preferred to complete the survey in person rather than digitally were provided with a printed questionnaire.

All questionnaires were designed to be anonymous. Participants were not asked for any personal information such as their name, student ID number, or any
other identifying details. The data was not tracked to identify specific participants. Participation in the study was voluntary.

The survey form included self-report questions regarding whether participants had a known severe psychiatric or neurological disorder or a diagnosed sleep
disorder. Data from participants who reported such conditions were excluded from the analysis.

Data Collection Tools
Sociodemographic Information Form

This form, prepared by the research team in accordance with the literature, included descriptive information such as participants’ age, gender, housing status,
and the number of people they live with.

Morningness—Eveningness Questionnaire (MEQ)

The 19-item Morningness—Eveningness Questionnaire (MEQ), developed by Horne and Ostberg (1976) to assess individuals’ circadian rhythm
characteristics, was used. Based on the total score obtained from the scale, participants were classified as morning type (59—-86 points), intermediate type
(42-58 points), and evening type (16-41 points). The validity and reliability study of the scale in Turkish was conducted by Agargiin and colleagues (Piind(ik,
G, & Ercan, 2005).

Creative Personality Traits Scale (CPTS)

The Creative Personality Traits Scale, developed by Sahin and Danigman (2017) and consisting of 17 items and four factors, was used. The scale was
developed to assess personality traits related to creativity, and validity and reliability studies have been conducted in Turkey (Sahin and Danigman, 2017).

Academic Achievement Assessment Form

To determine participants’ academic achievement levels, university entrance placement scores and third-semester grade point averages were collected via
self-report (Sakarya University, 2019).

Statistical Analysis

The collected data were analyzed using the SPSS software. First, descriptive statistics (mean, standard deviation, percentage, minimum-maximum values)
were calculated. The normality of continuous variables was assessed using the Shapiro—Wilk test.

To examine the relationships between variables, Pearson correlation analysis was applied when parametric conditions were met, and Spearman correlation
analysis was applied when they were not.

In comparisons between two groups, Student'’s t-test was used when the assumption of normal distribution was met, and the Mann—-Whitney U test was used
when it was not. For comparisons involving three or more groups, one-way analysis of variance (ANOVA) was applied when parametric conditions were met,
and the Kruskal-Wallis test was used when they were not.

Linear regression analyses were conducted as necessary to identify variables predicting academic achievement. Statistical significance was set at p < 0.05
at the 95% confidence level.

FINDINGS

Sociodemographic Data
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63.6% of the study sample were women and 36.4% were men. The mean age of the participants was determined to be 22.26 + 1.06. While mothers’
educational levels were concentrated at the elementary school and below (29.2%) and university (28.3%) levels, it was observed that fathers’ educational
levels were predominantly university graduates (43.9%). When examining the participants’ housing situations, it was determined that the most common living
arrangement was a state-run dormitory (43.0%), followed by student housing (21.5%) and living with family (20.6%).

The median duration of students’ admission to medical school was found to be 1 year, with a minimum of 1 year and a maximum of 4 years; it was observed
that they were admitted to the faculty where they are currently studying as their fifth choice on average. The average admission score to the faculty is 502.08.
When examining academic performance indicators, the first-year grade point average was 76.48, the second-year average was 73.12, and the third-year
average was 73.91. The vast majority of participants (91.5%) reported not having lost any academic years during their medical education.

Independent samples t-tests conducted to examine academic achievement differences by gender revealed that there were no significant differences in first-
year (t(97.75) = -0.26, p = .796), second year (t(99) = 0.16, p = .873), and third-year grade point averages (t(53) = -0.90, p = .372).

When academic achievement was examined according to housing status, no significant differences were found between groups regarding first-year (F(5,96)
=0.22, p =.954), second-year (F(5,95) = 0.64, p = .673), and third-year grade point averages (F(4,50) = 1.80, p = .143). Effect sizes were small for first and
second grades (n?=.01 and .03) and close to moderate for third grade, though not statistically significant (n2=.13).

The comparison of academic achievement averages by mother’s education level revealed no significant differences in first grade (F(4,96)=0.99, p=.420),
second grade (F(4,95)=1.11, p=.354), and third grade (F(4,49)=1.43, p=.237), no significant differences were found between groups in terms of grade point
averages.

According to the results of the one-way analysis of variance (ANOVA) conducted to compare academic achievement averages based on father’s educational
level, no significant differences were found between groups in terms of first-grade (F(4,97)=0.84, p=.504), second-grade (F(4,96)=1.80, p=.135), third grade
(F(4,50)=0.72, p=.582), no significant differences were found between the groups in terms of grade point averages.

The Relationship Between Sociodemographic Data and the Morning-Evening Type Scale (MEQ)

The five-category chronotype classification obtained from the Turkish version of the MEQ was reduced to three groups to increase sample sizes in the
analyses; the definite and intermediate morning types were combined into the “morning” group, the definite and intermediate evening types into the “evening”
group, and the intermediate type was evaluated as a separate group. According to the MEQ classification, the majority of participants belong to the
intermediate chronotype (64.5%). Evening-oriented individuals constitute 27.1% of the sample, while the morning-oriented type is represented at a rate of
7.5%. Only one participant was classified as a definite evening-oriented type.

As shown in Table 1, there were no significant differences among the groups in first-year end-of-term grade point average, F(2, 99) = 1.47, p = .235; second-
year end-of-term grade point average, F(2, 98) = 1.18, p = .313; or third-year end-of-term grade point average, F(2, 52) = 0.09, p = .915.

Table 1. Comparison of Academic Achievement Levels by Chronotype Groups

Variable df /H Statistic p

1st-grade grade point average  F(2,99) 1.47 .235
2nd-year grade point average  F(2,98) 1.18 313
3rd-year grade point average F(2,52) 0.09 915

Kronotip gruplarina gore yas, fakiilteyi kazanma siiresi, fakdilte tercih sirasi ve fakdlteye giris puani degiskenlerinin farklilasip farklilagsmadigini incelemek
amaclyla yapilan Kruskal-Wallis testi sonuglarina gére gruplar arasinda istatistiksel olarak anlamli bir fark saptanmamistir (Table 2).

Table 2. Comparison of Age and Academic Background Variables by Chronotype Group

H sd p
Age 375 3 .290
Time since admission to the faculty 2.20 3 .531
Faculty preference order 272 3 437
Faculty admission score 200 3 .368

Chronotype groups and gender (x2(2, N = 107) = 0.76, p = .685), grade repetition status (x2(2, N = 106) = 1.76, exact p = .392), creativity level (x3(6, N = 107) =
8.93, exact p =.134), mother’s education level (x2(6, N = 106) = 5.19, exact p = .513), father’s education level (x2(6, N = 107) = 10.47, exact p = .070), and
place of residence (x2(2, N = 107) = 1.84, exact p = .403) (Table 3).

Table 3. Relationships Between Chronotype Groups and Sociodemographic Variables
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Variable df /N X2 p
Gender X3(2,N=107) 0.76 .685
Grade repetition X2(2, N=106 1.76 .392

Level of creativity 2(6, N=107) 8.93 134

Father's education level 10.47 .070

( )
( )
XX )
Mother's education level  x2(6, N=106) 5.19 513
X2(6, N=107)
( )

Place of residence X2(2, N=107 1.84 .403

The total MEQ score was not significantly correlated with the first-year end-of-term GPA (r = -.09, p = .349), the second-year end-of-term GPA (r = .004, p =
.969), the third-year final grade point average (r = -.09, p =.521), and the college entrance exam score (r = .06, p = .563) (Table 4).

Table 4. Correlations Between the MEQ Total Score and Academic Variables

Variable r p

1st-grade grade point average -.09 .349
2nd-year grade point average .004 969
3rd-year grade point average -.09 521

Faculty admission score .06 .563

The Relationship Between Sociodemographic Characteristics and the Creative Personality Traits Scale (CPTS)

When examining the range distribution of total CPTS scores, it was observed that 6.5% of participants scored 50 or below, 34.6% scored between 51 and 60,
45.8% scored between 61 and 70, and 13.1% scored 71 or above.

No significant relationship was found between CPTS scores and variables such as age, academic achievement indicators, and faculty placement. CPTS
scores did not differ based on gender or whether students had lost a year during their education. However, the Kruskal-Wallis test revealed a significant
difference in total CPTS scores based on the mother’s educational level (H(3) = 12.79, p = .005). No statistically significant difference was found in total
CPTS scores based on the father’s educational level (H(3) = 6.03, p =.110)(Table 5).

Table 5. Relationship Between Sociodemographic Data and the Creative Personality Traits Scale (CPTS)

Variable Statistics p
Age r=-0.107 .283
Year of admission to the faculty rll =.076 436
Faculty entrance score il =.051 .644
Faculty preference order il =.090 371
1st-grade grade point average r=-.132 .185
2nd-grade grade point average r=-.054 .591
3rd-grade grade point average r=-.047 733
Gender t=-0.62 .538
Repetition t=-0.34 733
Housing status F(6,100)=1.90 .088
Mother's education level ri=0.243 .005*
Father's education level rii=0.086 110

Bonferroni-corrected pairwise comparisons revealed that participants whose mothers had completed only elementary school had lower CPTS total scores
compared to those whose mothers had completed middle school (p =.026), high school (p =.022), and those whose mothers had a college education or
higher (p = .045) (Figire 1). No significant differences were found between the middle school, high school, and college or higher education groups (all
adjusted p-values = 1.000).

The Relationship Between Scores on the Creative Personality Traits Scale (CPTS) and the Morning—Evening Type Scale (MEQ)

A one-way analysis of variance (ANOVA) conducted to compare CPTS scores across chronotype groups revealed no statistically significant difference
between the groups (F(3,103) = 1.59, p =.197) (Table 6).
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Table 6. Comparison of CPTS Scores by Chronotype Groups

SS F p
Between groups 3 1.59 .197
Within groups 103

No statistically significant differences were found between the groups in terms of the total CPTS score, F(2, 104) = 1.63, p = .201 (Table 7).
Table 7. The Relationship Between Scores on the Creative Personality Traits Scale (CPTS) and the Morning—Evening Type Scale (MEQ)

Variable df/H Statistics p
YKOO total score  F(2,104) 1.63 .201

According to the results of the independent samples t-test conducted to examine whether creativity and chronotype scores differed based on whether
students had experienced a lost academic year during medical school, no statistically significant difference was found between the groups. No difference
was found in creativity scores between students who had experienced a year of academic delay and those who had not (t(104) = -0.34, p =.733,d = 0.07).
Similarly, no significant difference was observed in chronotype scores (t(104) = -0.12, p =.902, d = 0.02) (Table 8).

Table 8. Comparison of Creativity and Chronotype Scores by Year of Loss

Variable t sd p Ortalama farki  Etki biiyiikliigii (d)
CPTS total score -0.34 104 733 -0.95 0.07
MEQ total score -0.12 104 902 -0.37 0.02

DISCUSSION

This study examined the relationships between chronotype, creative personality traits, and academic achievement among third-year medical students. The
findings revealed that neither chronotype nor creative personality traits showed a significant association with academic achievement. Among
sociodemographic variables, only the mother’s educational level was found to be significantly associated with creative personality traits.

In this study, no significant relationship was found between chronotype and academic achievement among third-year medical students. This finding is
consistent with studies that report no relationship between chronotype and academic performance (Ajeebi et al., 2024; Reddy and Nagothu, 2019). In
contrast, the current results do not align with meta-analyses and studies reporting a positive association between morning orientation and academic
achievement (Tonetti, Natale, & Randler, 2015; Enright & Refinetti, 2017; Roy et al., 2023; Scherrer & Preckel, 2021). Furthermore, the fact that evening-oriented
tendencies have been found to be associated with higher performance in certain contexts in some studies indicates that the pattern in the literature is not
unidirectional (Yang et al., 2025). In this regard, the current finding is more closely aligned with studies demonstrating that the relationship between
chronotype and academic achievement may vary across different samples.

The literature suggests that school start times may influence academic performance by affecting the alignment between biological rhythms and social
timing; specifically, educational programs beginning early in the day may increase circadian misalignment in individuals with a late chronotype, leading to
sleep loss and reduced performance (Borisenkov et al., 2022; Gallego-Gomez et al., 2021; Wernette and Emory, 2017). Similarly, it has been shown that an
increase in social jet lag creates negative effects on cognitive performance, and this effect may manifest in academic performance through attention,
memory, and executive functions (Burns et al., 2025). However, some studies have reported that the difference between chronotype and academic
achievement may disappear depending on certain behavioral variables; for example, it has been shown that the academic achievement gap between morning
and evening type students disappears in cases of high caffeine consumption (Cole, 2015). In this context, the fact that chronotype did not show a significant
relationship with academic achievement in the current study suggests that academic performance may be shaped not so much by individuals’ chronotype
characteristics, but rather through the interaction between the timing of the educational system, behavioral factors, and biological rhythms.

The study also found no significant relationship between creative personality traits and academic achievement. This result does not align with some studies
reporting that creativity or creative tendencies are associated with academic achievement. In particular, Liu et al. (2013) reported that creative tendencies are
associated with the ability to identify scientific problems; Aran, Filippetti, and Krumm (2020), on the other hand, reported that spontaneous flexibility, in
particular, is more strongly associated with academic achievement and creativity. Similarly, Denervaud et al. (2019) demonstrated that the academic
excellence of Montessori students could be explained through creativity. However, Marjoribanks (1976) noted that the relationship between creativity and
academic achievement is not linear; beyond a certain cognitive level, this relationship may weaken. Furthermore, Batey and Furnham (2006) and Feist (1998)
emphasized that creativity is a multidimensional, heterogeneous structure that is sensitive to measurement methods and cannot be explained by a single
variable. Therefore, the fact that no significant relationship was found between creative personality traits and academic achievement in the present study is
consistent with the variable and context-sensitive findings in the literature.

From a sociodemographic perspective, the fact that only the mother’s educational level was found to be significantly associated with creative personality
traits parallels studies indicating that creativity is not merely an individual trait but a construct shaped by environmental and social factors. Amabile (1996)
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emphasized that creativity is influenced not only by internal motivation but also by the social environment and motivational conditions. Similarly, Selby, Shaw,
and Houtz (2005) defined creative personality within the interaction of cognitive, affective, and motivational components; while Qian, Plucker, and Shen
(2010) demonstrated that creative personality is a multidimensional structure composed of internal, external, and self-related dimensions. In this context, the
established relationship between maternal educational level and creative personality traits supports the notion that creative personality cannot be
considered independently of the family and environmental context. However, the literature also indicates that the relationships between sleep and
chronotype variables and academic performance may vary across specific subgroups; for example, it has been reported that sleep quality and chronotype
show a significant relationship with academic performance only among female students in the health sciences (Duarte et al., 2025).

In conclusion, this study demonstrates that academic success is associated with chronotype and creative personality traits, but that this relationship is
shaped through multidimensional and mediating processes. The findings suggest that interventions aimed at improving academic performance should focus
not only on cognitive skills but also on sleep patterns, alignment with biological rhythms, and individual personality traits. It is important for future studies to
use longitudinal and multivariate models to better understand the relationships among these variables.

Strengths and Limitations

The study’s strengths include the use of scales with established validity and reliability, an anonymous data collection method, and the systematic application
of both parametric and non-parametric analyses.

However, there are some limitations. Since the study has a cross-sectional design, causal inferences cannot be made. Academic achievement and university
entrance scores were obtained through self-report. The sample is limited to a single faculty and a single grade level; therefore, the generalizability of the
findings is limited. Additionally, the uneven distribution across chronotype categories may have reduced statistical power in subgroup analyses.

CONCLUSION

This study suggests that academic success in a selective sample of medical students may be largely independent of chronotype and creative personality
traits. It is believed that academic performance in such samples may be more closely related to structural educational processes and cognitive competence
rather than individual biological rhythms or personality differences.

In contrast, it was observed that creative personality traits may be associated with early-life sociocultural factors. It is recommended that future studies
examine these relationships in greater detail using multicenter, more heterogeneous samples and longitudinal designs. Additionally, incorporating objective
sleep measurements, performance-based creativity assessments, and clinical performance indicators could contribute to a more comprehensive
understanding of the subject.
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Distribution of Total CPTS Scores by Mother’s Educational Level
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