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Abstract

Research has not examined noctcaelador, psychological 

attachment to the night sky, in relation to psychological 

dysfunction. Previous studies have produced ambiguous 

results in this regard suggesting noctcaelador was related 

both to healthy psychological processes and possible 

indicators of dysfunction such as hallucinatory activity. The 

current research examines the relationship between 

noctcaelador and psychological dysfunction directly in a 

cross-sectional study. A sample of 44 undergraduate 

students (28 females, 16 males) completed self-report 

measures of noctcaelador, psychological dysfunction, and 

cognitive ability. Generally, noctcaelador was unrelated or 

negatively related to most indices of psychological 

dysfunction. However, there was a strong positive 

relationship between noctcaelador and hypomania. A 

substantial 28.9% of individuals high in noctcaelador also 

scored above the clinical cut-off for hypomania. It was 

surmised that some processes involved in hypomania may 

underly noctcaelador such as divergent thinking, unusual 

perceptual processes, and seeking out novelty. Less 

defensiveness among individuals higher on noctcaelador 

was also noted and discussed in the context of a psychic 

structural model of noctcaelador. Additional research is 

suggested to examine possible hypomanic processes in 

noctcaelador and the potential mediating effects of openness 

to experience. 
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1. Introduction 

Noctcaelador is a latent psychological construct defined as emotional attachment to the night sky [1]. The construct was 

identified by factor analyzing university students’ survey responses about their night sky watching attitudes and behaviors [1, 2]. 

Additional research supported existence of the construct using both quantitative [3, 4, 5] and qualitative [6, 7, 8] methodology. The 

night sky has been of interest across human societies for thousands of years [9, 10]. Contemporary surveys indicate that between 

54.0–64.2% of adult samples view the night sky at least monthly [6, 11, 12].  

Previous summaries of noctcaelador research suggest the construct is related to two clusters of traits: 1) a rational, approach-

oriented cognitive style and 2) a tendency to have divergent perceptual experiences and beliefs [13]. These findings and others 
[14, 15, 16] situate noctcaelador in the factor space of openness to experience, one of the Big Five factors of “normal” personality. 

Like noctcaelador, openness to experience includes two aspects: openness (appreciation for aesthetics, creativity) and intellect 

(enjoyment of reasoning, new ideas) [17].  

It has been asserted that individuals higher in noctcaelador are generally psychologically healthy [18], implying the construct is 

unrelated to psychological dysfunction. However, research has not directly examined this. Indeed, there is a dearth of research 

examining night sky watchers’ psychological functioning in general. Even astronomers, a group identified centuries ago, have 

received little attention from social and behavioral science researchers except for a few case studies and surveys [19, 20, 21]. 

Psychological dysfunction can be conceptualized as atypical disturbances in functioning across cognition, emotion, behavior, 

and perceptual experiences [22]. Reorganizing previous findings in terms of possible psychological dysfunction suggests that 

noctcaelador is related to 1) mundane, even healthy aspects of daily life and individual differences which have no obvious 

relation to psychological dysfunction; 2) variables more ambiguous for psychological dysfunction (that is, they could indicate 

typical variations in experiences or psychopathology in extremes [23]); and 3) traits that could indicate psychological 

dysfunction, or at least higher risk of dysfunction. Examples of traits related to noctcaelador using this characterization are 

presented in Table 1. Added to this, Barnes and Passmore [24] found no significant relationships of noctcaelador with 
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resilience, well-being, or emotional dysregulation, which are 

associated with psychological dysfunction. 

Given the mix of findings and the lack of inclusion of 

psychopathology measures, previous research does not 

foreclose the possibility that noctcaelador might be related 

to psychological dysfunction. The purpose of the current 

study was to clarify the relationship of noctcaelador with 

psychological dysfunction. Psychological dysfunction is 

often evaluated using assessments of personality 

dysfunction and cognitive ability.  

Scales of personality dysfunction provide normative 

information about respondents across various clinically 

known syndromes [25]. Despite their focus on dysfunction, 

scores on these measures can have implications for both 

clinical and nonclinical samples [26]. Typically, measures of 

personality dysfunction include validity scales and clinical 

scales. Validity scales assess response styles that might 

create distortion when interpreting clinical scales with the 

understanding that individuals sometimes over or under 

respond when being assessed [27, 28].  

Measures of cognitive ability are thought to provide 

impressions of individuals’ abilities to reason and manage 

complex situations [29, 30]. This is attempted by assessing 

capacity for information processing and abstract thinking 
[31]. Though criticized for possible biases, popularly used 

cognitive ability measures have some of the highest reported 

retest reliability estimates in psychology [30]. Moreover, 

research generally indicates that cognitive ability is 

associated with environmental adaptation and managing 

complex tasks separate from personality factors [32]. 

Cognitive ability may signify a form of cognitive 

psychological dysfunction on its own or add context to other 

measures [29]. 

Previous studies found that noctcaelador was related to 

hallucinatory activity [33], unusual thinking [34], and 

schizotypy [35]. Given descriptions of the MMPI-2’s 

schizophrenia scale (Table 2), individuals higher in 

noctcaelador may also score higher on the MMPI-2 

schizophrenia scale. Higher scores on the MMPI-2 

masculinity-femininity scale indicate not conforming to 

expected gender roles. This scale is usually not interpreted 

as dysfunction but rather healthy psychosocial adjustment 

and perhaps a protective factor [36, 37]. Previous research 

found that individuals scoring higher on noctcaelador were 

less conforming to traditional gender roles [38]. As such, they 

might also score somewhat higher on masculinity-

femininity. 

Other possible relationships with psychological dysfunction 

measures can be gleaned through noctcaelador’s most 

consistent correlate – openness to experience. The few 

psychopathologies related to openness to experience are 

mania (positively related) [39] and depression (negatively 

related) [40]. As such, noctcaelador might be related to the 

MMPI-2 hypomania and depression scales. Finally, weak 

relationships have been observed between openness to 

experience and cognitive ability [41]. Further, noctcaelador 

has very weak relationships with educational attainment [42]. 

As such, noctcaelador would be expected to have weak, 

likely nonsignificant relationships with cognitive ability. 

Based on the review and reasoning above, higher scores on 

noctcaelador are expected to significantly relate to higher 

scores on hypomania (hypothesis 1: H1). Higher 

noctcaelador scores will significantly relate to lower scores 

on depression (hypothesis 2: H2). Higher noctcaelador 

scores will significantly relate to higher scores on 

masculinity-femininity (hypothesis 3: H3). Higher 

noctcaelador scores would be significantly related with 

higher scores on schizophrenia (hypothesis 4: H4).  

 
Table 1: Examples of variables related to noctcaelador indicating 

no obvious psychological dysfunction to possible psychological 

dysfunction 
 

Source Variables 

Healthy or no obvious psychological dysfunction 

Kelly (2025) [16] Openness to experience 

 Jungian “feeling” type 

Kelly & Daughtry [43] Reading for pleasure 

Gao & Zhu [44] Enjoyment of city nightscapes 

Kelly & Daughtry [45] Curiosity 

Kelly & Kelly (2008) [46] Reflective coping 

Kelly (2005) [47] Need for cognition 

 Rational problem solving 

Kelly et al. (2006) [11] 
Owning night sky watching 

equipment 

 Visiting planetariums/observatories 

Tapada et al. (2023) [48] Astro-tourism 

Kelly (2005) [49] Artistic/investigative career interests 

Barnes & Passmore (2024) 
[24] 

Night sky connectedness 

 Nature connectedness 

Kelly & Kelly (2005) [50] Preference for time outdoors 

Kelly (2008) [51] Tolerance of ambiguity 

Kelly & Kelly (2014) [52] Creativity 

Ndlovu (2016) [42] Educational attainment 

Ambiguous for psychological dysfunction 

Kelly et al. (2006) [53] Psychological absorption 

Kelly & Batey (2005) [54] Fantasy proneness 

 Lower self-esteem 

Kelly (2007) [55] Sensation seeking 

Kelly & Daughtry (2007) [56] Mistrust of instructors 

Kelly & Rose (2005) [57] Less habitual sleep length 

Possible psychological dysfunction 

Kelly & Daughtry (2005) [34] Magical ideation 

Kelly (2006) [33] Hallucinations 

Kelly (2007) [35] Schizotypy 

Kelly & Batey (2005) [54] Worry 

Kelly & Paul (2010) [58] Compulsive behaviors 

 

2. Methods and Measures 

2.1 Participants and Procedure 

The sample consisted of 44 individuals including 16 

(36.4%) males and 28 (63.6%) females. Totals do not 

always equal 44 because some data were missing. The 

average age of the sample was 22.14 ± 3.63 years ranging 

from 20-43. Most participants identified their race/ethnicity 

as white/Caucasian (36; 88.6%), followed by African 

American/Black (4; 9.1%), and “other” (1; 2.3%).  

Participants were recruited from upper-level psychology 

courses at a university in the United States. All participants 

provided informed consent. The study was carried out in 

accordance with the Helsinki Declaration of 2000 and 

ethical principles of the American Psychological 

Association. Measures were completed as “paper and 

pencil” hardcopies, deidentified, and hand scored using 

scoring templates by students in a psychological assessment 

class. Materials were rescored by a Ph.D. level psychologist 

to minimize scoring inaccuracies [59]. The only exclusionary 

criteria were that participants be at least 18 years of age. No 

time limits for completion were imposed. Nominal course 

credit was provided in exchange for participation.  
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2.2 Measures 

2.2.1 Noctcaelador: The 10-item Noctcaelador Inventory [4] 

measures psychological attachment to the night sky. The 

response scale is 1 (strongly disagree) to 5 (strongly agree) 

for each item. Higher total scores indicate more 

noctcaelador. Validity of the measure has been supported [18, 

60] A 1-month retest reliability coefficient was reported as. 

88 [4]. 

 

2.2.2 MMPI-2-370: The abbreviated 370-item version of the 

Minnesota Multiphasic Personality Inventory-2 (MMPI-2-

370) [61] was used to measure personality syndromes. The 

measure includes the first 370 items of the 567-item MMPI-

2 and allows for scoring all the basic clinical and validity 

scales. The MMPI-2-370 has good equivalency with the full 

MMPI-2 [62, 63]. Participants respond to items as “true” or 

“false.” The MMPI-2-370 includes 3 validity scales and 10 

clinical scales (see Table 2 for descriptions). Higher scale 

scores indicate higher levels of each domain. Validity has 

been supported across several contexts [61, 63]. One week 

retest reliability coefficients for different scales range from. 

62–.91 [64]. 

 

2.2.3 Cognitive ability: The 64-item Baddeley Reasoning 

Test [65] is a 3-minute timed measure of fluid (i.e., abstract 

reasoning) cognitive ability. Participants are asked to solve 

grammatical reasoning puzzles (e.g., A precedes B = AB) to 

which they respond “true” or “false.” Higher scores indicate 

better cognitive ability. The measure has adequate validity 
[66]. A retest reliability coefficient (one day) was estimated 

as. 80 [65].  

 
Table 2: Standard scales of the Minesota Multiphasic Personality 

Inventory-2 
 

Scale name Scale description for higher scores 

Validity scales 

L Socially desirable responding 

F Over-reporting or distress 

K Subtle defensiveness 

Clinical scales 

1 – Hypochondriasis Focus on bodily experiences and discomfort 

2 – Depression Dissatisfaction and hopelessness 

3 – Hysteria 
Expressing stress and conflict through 

physical symptoms 

4 – Psychopathic 

deviate 

Disregard for rules, social conflict, and need 

for stimulation 

5 – Masculinity-

femininity 

Preferences and sensibilities atypical of 

expected gender roles 

6 – Paranoia 
Sensitive to criticism, suspiciousness, and 

mistrust 

7 – Psychasthenia 
Worry, struggle with concentration, and 

self-doubt 

8 – Schizophrenia 
Unusual thinking and perceptions, 

disconnected from others 

9 – Hypomania 
High levels of energy, activity, and 

enthusiasm 

0 – Social introversion 
Social preference for solitude or small 

groups 

Descriptions based on Pomerantz [29], Butcher et al. [61], Greene [63]. 

 

2.3 Data Analysis 

Statistical analyses were carried out using the Statistical 

Package for the Social Sciences (SPSS) version 30 for 

Windows (IBM Corp., Armonk, N.Y., USA). Prior to the 

study a power analysis found that an adequate sample size 

for correlations based on previous correlation coefficients 

for noctcaelador, a power of. 80, and significance level of. 

05 was 36. 

Independent samples t-tests were used to examine gender 

differences with Cohen’s d for effects size. Pearson 

correlation coefficients were calculated to examine 

relationships between noctcaelador and other variables. 

Findings were considered significant if p<.05 (two-tailed). 

Correlation coefficient effect sizes were considered small, 

medium, or large if they reached. 10, 30, and 50, 

respectively [67].  

 

3. Results 

Females (31.85 ± 5.34) scored significantly higher than 

males (27.00 ± 5.68) on masculinity-femininity, t (41) = 

2.81, p = .008, d = .887. No other significant gender 

differences were observed. Age was not significantly 

correlated with any variables. 

Average scores and standard deviations are presented in 

Table 3. Average scores in the current sample for MMPI-2-

370 scales, the Noctcaelador Inventory, and the Baddeley 

Reasoning Test were on par with previous reports [63, 18, 66]. 

Also presented in Table 3 are correlation coefficients for 

noctcaelador with other study variables. There were medium 

size, significant negative correlations for noctcaelador with 

K (Defensiveness) and Scale 2 (Depression) (Table 3). 

There was a large, significant positive relationship between 

noctcaelador and Scale 9 (Hypomania) (Table 3). Cognitive 

ability was not significantly related with noctcaelador scores 

(Table 3). 

For exploratory purposes, a median split (Mdn = 26.5) was 

used to create high (n = 21) and low (n = 20) noctcaelador 

groups to examine the relationship between noctcaelador 

and hypomania. Using criteria in the MMPI-2 test manual 
[61], 6 participants (14% of the sample) scored at or above 

the clinical cut-score (26; T=65) for hypomania. All these 

participants were classified as scoring high on noctcaelador 

making up 28.9% of the high noctcaelador group. The high 

noctcaelador group’s average hypomania score was not 

beyond the clinical cut off (M = 22.19 ± 4.97) but, as would 

be expected, was significantly higher than the low 

noctcaelador group (M = 18.05 ± 3.24), t (39) = 3.15, p = 

.003, d = .983. 

 
Table 3: Descriptive statistics and correlation coefficients for 

noctcaelador with MMPI-2-370 scales and cognitive ability 
 

Variable r M ± SD 

Noctcaelador  27.67 ± 8.20 

L – Lie -.28 3.12 ± 2.14 

F – Infrequency -.20 7.07 ± 8.32 

K– Defensiveness -.40* 14.37 ± 4.46 

1 – Hypochondriasis -.25 14.40 ± 4.07 

2 – Depression -.40* 20.49 ± 6.19 

3 – Hysteria -.29 20.98 ± 5.30 

4 – Psychopathic deviate .06 24.47 ± 5.26 

5 – Masculinity-femininity -.15 30.05 ± 5.90 

6 – Paranoia .02 11.26 ± 4.34 

7 – Psychasthenia .05 24.53 ± 8.61 

8 – Schizophrenia .22 22.63 ± 8.87 

9 – Hypomania .53** 20.28 ± 4.61 

0 – Social introversion -.13 24.40 ± 8.71 

Cognitive ability -.03 27.14 ± 10.54 

Note: N = 41. *p<.01 **p<.001. No correlations were significant at 

p < .05. 
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4. Discussion 

The results were partly consistent with the hypotheses. 

Noctcaelador was positively, significantly related with 

hypomania (H1: supported). Higher noctcaelador was 

negatively, significantly related to depression (H2: 

supported). Higher noctcaelador was not significantly 

related with MMPI-2-370 masculinity-femininity scores 

(H3: not supported) or schizophrenia scores (H4: not 

supported). 

Previous research found that openness to experience was 

related to more mania [39] and less depression [40]. 

Considering that noctcaelador appears to exist in the factor 

space of openness to experience [16], the current finding of a 

strong correlation coefficient between noctcaelador and 

hypomania can be considered consistent with previous 

research. Similarly, the finding that noctcaelador was related 

to lower scores on depression can also be considered 

consistent with previous research. 

Inconsistent with previous research [38] and the hypothesis, 

noctcaelador did not significantly relate to masculinity-

femininity. In fact, the relationship was in the opposite 

direction. This may partly have been the result of different 

measurements used. The MMPI-2-370 masculinity-

femininity scale was designed differently and may assess 

different aspects of gender role expectations than 

theoretically driven measures [68]. Further, sample 

differences may have influenced the results. Kelly and 

McGee [38] found noctcaelador was related to an 

androgenous gender role using a sample of students from 

across majors. The current sample included upper-level 

psychology students. These qualitatively different samples 

may have influenced the results [69].  

Given that noctcaelador has been related to more usual 

beliefs and perceptual experiences [33, 34], it was expected 

that noctcaelador would be related to schizophrenia. This 

was not observed though the relationship was in the 

expected direction. In retrospect, the MMPI-2-370 

schizophrenia scale includes several processes not consistent 

with characteristics associated with noctcaelador. For 

instance, the schizophrenia scale includes processes of 

disorganization, social withdrawal, and lack of contact with 

reality [64]. Conversely, noctcaelador is related to rationality 

and reflection [47]. These discrepancies, along with the small 

sample size, may have limited the relationship of 

noctcaelador and schizophrenia in the current study. Given 

that nonnormal perceptual experiences are sometimes 

associated with hypomania, it is also possible that previous 

noctcaelador findings in this regard were tapping hypomanic 

processes rather than schizophrenia (see below).  

Unexpectedly, noctcaelador was significantly associated 

with less defensiveness (K scale). Though not hypothesized, 

this finding is consistent with theoretical speculations. A 

model of noctcaelador suggests that individuals become 

more easily attached to the night sky if they have a 

permeable psychic structure [18]. Such structures have been 

described as less defended [70]. The lowered defenses 

hypothetically make these individuals more sensitive to 

stressors which they partly cope with and self-sooth by 

watching the night sky through a sort of meditative 

absorption [71].  

Though not a hypothesis, as expected noctcaelador was not 

related to cognitive ability suggesting a capacity for 

processing complex stimuli is not involved in interest in the 

night sky. It may be as previous research suggested more a 

function of aesthetic and hypnotic value that attracts 

individuals to the night sky [51, 53]. On the other hand, the 

current study utilized a measure of fluid rather than 

crystallized cognitive ability which could have influenced 

this finding [66]. 

Overall, the present study found noctcaelador was generally 

unrelated, or negatively related, to psychological 

dysfunction. The exception to this was hypomania. While 

most hypomania scores in the current sample were 

subclinical, similar processes to those reflected by the 

MMPI-2-370 hypomania scale may underly noctcaelador. 

For instance, the MMPI-2-370 hypomania scale indicates 

high energy, optimism, wide interests, creativity, being 

easily bored, intellectualization, and possibly having 

unusual sensory experiences [61, 63]. This description 

resembles several correlates of noctcaelador (see Table 1). It 

is important to emphasize that in the present study 

noctcaelador was generally related to these processes at a 

subclinical level. As such, it is important not to pathologize 

interest in night sky watching. Nevertheless, nearly 1/3 of 

individuals scoring high on noctcaelador were above the 

clinical cut-off for hypomania. This may indicate some 

individuals with noctcaelador are more at risk of hypomania, 

or oppositely, individuals with clinical hypomania are 

interested in the night sky. 

The current study has several limitations which should be 

acknowledged. First, though the average scores on scales 

were on par with previous findings, the small sample may 

limit generalizability. Similarly, the inclusion of mostly 

young, Caucasian undergraduate students does not represent 

the larger population. Also, the measures in this study were 

self-report. Though the MMPI-2-370 has good 

psychometrics [61], it is limited and may not always represent 

the constructs it purports to [72]. Finally, the cross-sectional 

nature of the study does not allow cause-effect conclusions. 

Therefore, the causal relationship between noctcaelador and 

hypomania cannot be determined.  

Future research should extend the findings of the current 

study by utilizing larger, more diverse community samples. 

The use of interviews in addition to self-report measures 

might also provide additional insight. To better understand 

noctcaelador and psychological dysfunction, future studies 

might utilize clinical samples. Extensions of the current 

study might more thoroughly investigate underlying 

hypomanic processes in addition to the descriptive overlaps 

with noctcaelador presented herein. Such studies might 

include measures of psychophysiology. Future use of a 

longitudinal design might clarify the directionality of the 

current findings. Finally, it could be interesting to include a 

measure of openness to experience as well to better 

understand if noctcaelador independently relates to 

hypomania or if openness is a mediator [73].  

 

5. Conclusion 

The findings of the current study partly support the 

statement that noctcaelador is unrelated to psychological 

dysfunction [18]. Most correlations in the present study 

indicate that noctcaelador was either unrelated or negatively 

related psychological dysfunction. The findings even 

suggest a lack of defensiveness among individuals higher in 

noctcaelador. However, noctcaelador was found to relate to 

hypomania, even at clinical levels. At subclinical levels, the 

relation with hypomania may simply manifest as individuals 

higher in noctcaelador being outgoing, energetic, but easily 
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frustrated with obstacles; at higher levels manifestations 

may include impulsiveness, an accelerated stream of 

thought, and unusual perceptual experiences [61]. Regardless 

of clinical or subclinical level, it may be that processes 

associated with hypomania are involved in noctcaelador as 

well. Consistent with previous theory [18], this might include 

a loosened organization of the psychic structure. Psychic 

structure could partly explain some associates of 

noctcaelador such as divergent thinking, unusual perceptual 

processes, and seeking out novelty [70]. Interestingly, similar 

processes are noted in openness to experience. To the extent 

that these outcomes do not create distress or psychosocial 

impairment, these characteristics likely indicate more of a 

personality disposition than a dysfunction [74]. However, 

some individuals higher in noctcaelador may be at an 

increased risk of mood dysfunction or even a form of 

bipolar disorder [75]. This possibility should be evaluated 

further. Additional research is needed to examine the 

underlying mechanisms of the relationship between 

noctcaelador and hypomania as well as the possible 

influences of openness to experience. 
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