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Abstract 

This study examined the psychometric qualities of newly developed experience-sampling 

method (ESM) items on the constructs of flow, awe, and mystical experiences. Until now, 

these self-transcendental experiences (STE’s) have mostly been investigated using 

retrospective self-reports or within laboratory confines. No psychometric ESM research has 

been conducted in the field of STE’s. A semi-random sampling schema was employed on 31 

participants over the course of two weeks for five times per day. The findings revealed that 

participants reported to have an average of 16.39 on flow, 10.89 on awe, and 6.15 on mystical 

experience in daily life, with a substantial amount (67% to 68%) explained by within-person 

variance. This daily life fluctuation indicates that STE’s are worthwhile to explore using 

ESM. Furthermore, the findings showed a high internal consistency and a low convergent 

validity with classical retrospective trait questionnaires. The former shows the strength of the 

present items to accurately capture STE’s over time, and the latter shows that ESM might 

investigate a different construct than classical cross-sectional research. Limitations and ideas 

how the newly developed items can be used for research are discussed. 

 

Keywords: Flow, Awe, Mystical-Experience, Self-Transcendental Experience, Experience-

Sampling Methodology, Validity, Reliability 

 

 

  



 

The Validation of Experience-Sampling Items for Self-Transcendental Experiences in 

Daily Life 

 

“Suddenly the room lit up with a great white light. I was caught up into an ecstasy 

which there are no words to describe. (…) I lay on the bed, but now for a time I was in 

another world, a new world of consciousness. All about me and through me there was a 

wonderful feeling of Presence, and I thought to myself, ‘So this is the God of the preachers!’“ 

(Kurtz, 1991, p. 19-20). Self-transcendental experiences (STE’s) are states in which 

individuals move away from self-identity and self-centeredness to highly augmented levels of 

absorption and connectedness (Yaden et al., 2017). The most prominent and researched STE’s 

proposed by Yaden and colleagues (2017) were mystical experiences (Johnson et al., 2019), 

awe (Chirico & Yaden, 2018), and flow (Nakamura & Csikszentmihalyi, 2014). These STE’s 

may elicit “quantum changes” in individuals, which are immediately arising and long-lasting 

transformations in behaviors, cognitions, and emotions (Miller & Baca, 2001). However, little 

is known about STE’s in daily life. Despite the remarkable life-changing potential of such 

experiences, so far, research was mostly limited to retrospective self-reports (RSR’s). These 

RSR’s have been shown to have various biases and lower ecological validity than the real-

time assessment of data (Schwarz et al., 2009). Therefore, the present study aims at 

developing and piloting real-time assessment items to optimally investigate the patterns of 

flow, awe, and mystical experiences in daily life. 

Yaden et al., (2017) provided extensive definitions for flow, awe, and mystical 

experiences and showed that they are different constructs (see Yaden et al., 2017 for an 

extensive review). Flow has been defined as the absorption in an activity which is both 

interesting and fully demanding of the experiencer's skills, which is characterized by a 

reduced sense of self and is often described as being a rewarding and enjoyable experience 

(Csikszentmihalyi, 1991). Awe was proposed as a positive emotion based on two factors: The 

perception of vastness and the need for accommodation (Keldner & Haidt, 2003). Vastness 

refers to the perception to of something larger than one’s frame of reference, possibly due to 

physical size or perceived social status (Keldner & Haidt, 2003). Accommodation refers to 

the need to modify current mental structures, following the inability to reconcile an 

experience of vastness with one’s current understanding of the world. Mystical experiences 

were described as experiences of complete loss of the self, often accompanied by a deep sense 

of unity and love (Hood, 2002).  



 Classically, research on flow, awe, and mystical experiences has been mostly 

conducted cross-sectionally and within laboratory settings. Generally, mystical experiences 

are investigated in the laboratory using psychedelics such as LSD or Psilocybin (Johnson et 

al., 2019), making use of placebo brain stimulation by placing a “god helmet” on a subject’s 

head (Maij & van Elk, 2018), or examining subjects after a meditation retreat (Russ & Elliott, 

2017). All the outcomes are generally examined using RSR’s. Similarly, awe has mainly been 

investigated within laboratory in which awe was elicited using videos or virtual reality 

(Chirico et al., 2017), or cross-sectionally using RSR’s (Büssing et al., 2018). Again, the 

outcomes were examined using RSR’s. Although flow has also mostly been investigated 

cross-sectionally making use of RSR’s (Marsh & Jackson, 1999), the founder of flow, 

Csikszentmihalyi, argued intensively for the importance of capturing momentary experiences 

of flow in daily life (Csikszentmihalyi & Hunter, 2014). The reason for this is that it provides 

more experiential accounts of individuals that may differ compared to classical RSR’s studies 

(Csikszentmihalyi & Hunter, 2014). This type of collecting data in the real world does not 

only improve the ecological validity of the results and reduces recall biases, but it can also be 

used to assess the context in which investigated phenomena occur (Myin-Germeys et al., 

2009). Taken together, while the research on STE’s such as flow, awe, and mystical 

experiences are mostly confined to cross-sectional and laboratory research, scientists have 

recognized the importance to investigate phenomena with the help of daily life assessments.  

 The main reason for this shift to momentary experiences in daily life stems from the 

qualitatively different sense of self that is captured by this approach – the experiencing-self 

(Kahneman & Riis, 2005). Compared to the traditional approach of STE research making use 

of RSR’s and investigating the so-called remembering-self, the experiencing-self does not 

rely on a memory-based format in which past experiences are aggregated over a long-time 

period (Conner & Barrett, 2012). In contrast, the experiencing-self is investigated using 

methods such as the experience-sampling method (ESM), capturing individual’s behaviors, 

thoughts, and feeling as they occur in real time (Myin-Germeys & Kuppens, 2021). This real-

time assessment of the experiencing-self obtains more accurate accounts of how experiences 

and behaviors unfold over time, compared to the aggregated account of the remembering-self 

(Schwarz, 2012). In line with this, a substantial amount of evidence shows that RSR’s can be 

confounded by current affect, availability, salience, implicit theories, priming, and memory 

defects (see Schwarz et al., 2009 for an extensive overview). For instance, it has been found 

that the coping styles that people generally report show small resemblances to the styles they 

engage in when assessed in real-time (Schwartz et al., 1999). Furthermore, research on 



smoking cessation demonstrated that individuals have poor abilities to recall their proper quit 

dates and they overestimate their quitting distress compared to what they report using real-

time assessments (Shiffman et al., 1997). The same overestimation tendency of the 

remembering-self has been demonstrated in affective research, showing that people report 

more positive and negative emotions compared to ESM real-time assessments (Miron-Shatz 

et al., 2009). Thus, depending on which self is approached the acquired information and the 

approached construct may differ considerably.  

Considering the strong emphasis of STE research (flow, awe, and mystical 

experiences) on the remembering-self, a paradigm shift towards the real-time assessment of 

the experiencing-self is of crucial importance (Csikszentmihalyi & Hunter, 2014). This shift 

may provide considerable different insights into the nature of STE’s. However, little is known 

about the daily life prevalence of STE’s in daily life. Regarding flow, only a few ESM studies 

on flow reported the actual percentage of flow incidences. They indicate that flow occurs 

considerably in daily life. A study on students showed that from 1846 valid observations, 

24.1% of the observations were spent in flow (Haworth & Evans, 1995), while a study on 

nurses showed that from 497 prompts, 11.5% of the observations were spent in flow 

(Bringsén et al., 2011). Regarding awe, only one study investigated the incidence of awe in 

daily life within students (Koh et al., 2017). They showed that out of 569 total ESM 

observations awe was experienced 57.29% of the times. Regarding mystical experiences, a 

survey by the PEW Research Center (2009) showed that about half of the U.S. public had a 

mystical experience in their life defined as “moment of sudden religious insight or 

awakening.” Moreover, a recent cross-sectional study by Gellings and colleagues (2022) 

showed that normal people reported on average 0.37 mystical experiences, 2.00 states of awe, 

and 2.46 flow states in daily life in the last four weeks. These are promising findings into 

mystical experiences in daily life, as they show that this phenomenon indeed occurs in daily 

life. However, the presented research was limited to the remembering-self. They did not take 

into consideration the experiencing-self investigated with the ESM. Taken together, there is 

preliminary evidence that people regularly have the experience of flow and awe in daily life, 

while research on mystical experiences in daily life is confined to the remembering-self. 

Despite the potential novel insights gained by the ESM on the experiencing-self, 

research in this field is often not validated. Most studies develop new measurements that do 

not make any use of prior validation or solely adapt preexisting RSR’s. However, it is of 

crucial importance to apply the same rigor on the development of validated ESM measures 

than it has been done on classical RSR’s. This validation becomes even more important when 



considering the necessity for time efficiency, reduced participant burden, and compliance 

within ESM research (Myin-Germeys & Kuppens, 2021). Until now, only a few studies 

reported psychometric validation of ESM measures limited to the field of clinical psychology 

on constructs such as anxiety, anger, PTSD, and dissociation (e.g., Borah et al., 2018; Carlson 

et al., 2015; Edmondson et al., 2013). In these studies, convergent validity was investigated 

by correlating the ESM items with their corresponding RSR. These correlations vary 

considerable between the investigated constructs, ranging from no to medium strength 

associations. This implies that despite the same construct is approached, ESM measures often 

assess a different construct than classical RSR’s. Internal consistency reliability was 

investigated by either making use of multilevel modeling in the case where several items were 

used for one construct, or by calculating the relationship between different observations in 

time, such as odd and even timepoints (Csikszentmihalyi & Larson, 2014). Another important 

indicator of validity and reliability is compliance, which is the ratio of completed ESM 

prompts divided by the maximum amount of ESM prompts (Vachon et al., 2019). This 

percentages relates inversely to the occasions a participant missed a prompt and varies on 

average between 70% and 80% (Myin-Germeys & Kuppens, 2021). If this missingness is 

high, it can undermine the validity, because the data might not accurately represent the 

phenomenon of interest anymore. A last psychometric consideration that is more frequently 

done in ESM research is the disentanglement of between-subject and within-subject variance. 

This is due to the reason that a large proportion of variance should be attributed to within-

person variance instead of between-person variance to make ESM research on the construct of 

interest meaningful. This is because the within-subject variance is based on the daily life 

fluctuations within individuals, while the between-subject variance is based on stable 

individual differences (Myin-Germeys & Kuppens, 2021). The intraclass correlation 

coefficient (ICC) indicates the proportion of these two variances (Bolger & Laurenceau, 

2013). It reflects the between-person variance divided by the total variance (between-subject 

variance + within-subject variance). According to Bolger and Laurenceau (2013), ideally 

ESM measurements should have an ICC between .2 and .4, which would mean that 80% to 

60% can be explained by within-subject variances. Thus, validated ESM research is scarce 

but several psychometric methodologies have been formulated. 

Despite some promising psychometric studies on ESM, no ESM research on the 

psychometric quality of STE’s (flow, awe, and mystical experiences) has been published, to 

the best of our knowledge. First, ESM studies on flow in daily life make use of ESM items, 

which are adapted trait measurements of flow without any validation and reliability 



considerations (e.g., Fullagar & Kelloway, 2009; Sumaya & Darling, 2018). These studies 

missed out on the general psychometric scrutiny that is employed within classical RSR’s 

research. They did not investigate the convergent validity, internal consistency reliability, and 

compliance. Second, only one study investigated awe making use of ESM (Koh et al., 2017). 

Again, no psychometric considerations were employed and the compliance was not reported. 

The researchers operationalized the awe item solely by asking participants to what degree 

they experienced awe, without any description of what awe might entail. Hence, they did not 

make use of an adapted trait or state measurements of awe. Lastly, no study investigated 

mystical experiences making use of ESM. Taken together, there is a clear lack of validated 

STE ESM measures.  

Therefore, the present research has the goal to develop and pilot validated ESM 

measures to assess flow, awe, and mystical experiences in daily life. More insight into STE’s 

in daily life is of high societal relevance, as STE’s have been shown to be transformative in 

cognition, emotion, and behavior (Garcia-Romeu & Richards, 2018; Luoma et al., 2020). 

Validated ESM measures could be used in various ways. First, validated ESM measures could 

be applied to measure STE’s after laboratory interventions, to receive a better grasp of 

changes in daily life. Second, discovering the daily life patterns of STE’s outside the 

laboratory confines might provide information on the personal and environmental context that 

elicits certain STE’s. A reason for this is the higher ecological validity that ESM offers, since 

it considers the natural everyday environment of participants (Myin-Germeys & Kuppens, 

2021). Third, insights on STE preconditions could be collected and used to develop new 

interventions that could increase the prevalence of STE’s in daily life. Examples could be the 

integration of insights into just-in-time adaptive interventions (JITAI’s) or neurofeedback 

trainings to elicit STE’s. The former are interventions evoked at the right moment to provide 

an individual with the proper support (Wang & Miller, 2019). The latter enables individuals to 

practice the activation of certain brain areas via sensory feedback channels (Sitaram et al., 

2016). Lastly, the insights collected via ESM on STE’s could be used to improve the 

effectivity of psychedelic therapy (Garcia-Romeu & Richards, 2018; Luoma et al., 2020). 

Thus, validated STE measures may contribute to the development of promising insights, 

interventions, and therapies. 

To accomplish the goal of developing validated ESM measures for STE’s in daily life, 

the present pilot-study proposed the following exploratory research questions: (RQ1) What 

are the incidences and intensities of flow, awe, and mystical experiences in daily life? (RQ2) 

What are the between and within subject variances of flow, awe, and mystical experiences? 



(RQ3) What is the internal consistency reliability of the flow, awe, and mystical experience 

ESM observations? (RQ4) What is the convergent validity of flow, awe, and mystical 

experience ESM items? 

 

Methodology 

 

Ethics statement 

The present study was executed with the understanding and written consent of each 

participant. Moreover, it was approved by the BMS Ethics Committee. 

 

Participants 

Participants were recruited by distributing the survey through social media using the 

smartphone application called WhatsApp. Through the application, several groups were 

contacted (psychology, business, and philosophy student groups). In total, 38 participants 

took part in the present study. In consideration of some complications during data collection 

(e.g., application malfunctioning, operator error, machine damage, etc.) which led to none of 

the participants reaching the maximum number of observations within the dataset (max = 69) 

we decided to be more lenient with the data exclusions. These technical issues might occur 

when collecting intensive longitudinal data with many data observations (e.g., Emery & 

Simons, 2020). Initially, we aimed at removing participants with less than a third of valid 

observations (23 observations). However, that would have been 11 participants, which would 

have been close to the cut-off point of 23 valid observations (e.g., 22, 21). Hence, we decided 

to adapt the rule to one fifth of valid observations in order to not remove meaningful 

participant data, as the rule has been argued to be rather arbitrary, since mixed models 

employed for most ESM research will account for missing data (Myin-Germeys & Kuppens, 

2021). Hence, 5 participants with less than one fifth valid observation (15) were excluded. 

The final sample consisted out of 31 participants (n = 13 Men, n = 16 Women, n = 1 non-

Binary, n = 1 unknown) with an average mean of 25 years (SD = 6.22). Their levels of 

education were High School (n = 14), Bachelor (n = 14), other (n = 2), and unknown (n = 1).  

The nationality of the participants was as follows: 76.7% German, 16.7% Dutch, and 6.7% 

other. As an additional incentive to combat attrition, participants were given the opportunity 

to enter a lottery and win 50€ when they answered more than 50% of the prompts. 

In ESM studies power analysis is a complex and yet unsolved problem (Myin-

Germeys & Kuppens, 2021). Hence, we aimed to have more than 30 participants in order to 



be considerably above the medium number (19) of other ESM studies (Van Berkel et al., 

2017). 

 

Materials 

For the classical RSR’s (time-invariant), the following three instruments were chosen. 

First, an individual’s disposition to experience flow was assessed with the Swedish Flow 

Proneness Questionnaire (Ullén et al., 2012). The SFPQ has three sub-scales (work, leisure, 

household) with 7 items. It examines an individual’s proneness for flow in daily activities 

such as work or leisure activities. An example item would be: “When you do something at 

work, how often does it happen that you feel completely concentrated?”. Items are answered 

on a five-point Likert scale ranging from never (1) to every day (5). The mean score was 

derived for the overall scale, with a higher score indicating a higher level of an individual’s 

flow proneness. Cronbach's α has been observed to be .83 (Ullén et al., 2012). Within the 

present study, Cronbach’s α was .82. 

Second, an individual’s disposition to experience awe was measured by the 

Dispositional Awe Scale (Shiota et al., 2006). The DAS is a 5-item survey designed to 

measure an individual’s disposition to feel awe in daily life. An example item would be: “I 

see beauty all around me”. All items are rated on a 7-point Likert scale ranging from “does 

not describe me at all” (1) to “describes me very well” (7), with higher scores indicating a 

higher level of dispositional awe. Cronbach's α has been demonstrated to be .80 (Shiota et al., 

2006). Within the present study, Cronbach’s α was .49, which is very low. It will be 

elaborated on this in the discussion section. 

Third, an individual’s disposition to have a mystical experience was measured with the 

Nondual Awareness Dimensional Assessment-Trait (Hanley et al., 2018). The NADA-T has 

12 items with two dimensions: Self-Transcendence and Bliss. An example item would be “I 

have experienced the insight that ‘all is One’”. Items are answered on a five-point Likert scale 

ranging from never (1) to very often (5). Cronbach's α has been demonstrated to be .94 for 

self-transcendence and .81 for bliss (Hanley et al., 2018). Within the present study, 

Cronbach’s α was .93 for self-transcendence and .83 for bliss. 

To investigate flow, awe, and mystical experience with the ESM method, we 

developed new items suited to experience sampling. Specifically, we aimed at developing 

items which are related to their respective RSR’s, but also have explanatory power for new 

insights. Next to a high convergent validity and internal consistency reliability, we aimed at a 

low participant burden by creating items that are as short as possible to answer. Kimhy and 



colleagues (2012) to showed that three minutes was good timeframe. However, the objective 

of the present study was to be was to be considerably below this time, taking approximately 

30 seconds after an individual knows the survey. Such a short duration does not only enhance 

the compliance (Vachon et al., 2019), but also provides future researchers the space and time 

to add exploratory questions to the questionnaire. The last objective was to create similarly 

structured and consistent STE items to avoid possible confusion on the participant side. The 

items were based on the items used in the investigation done by Gellings and colleagues 

(2022). Within this investigation, the authors developed a questionnaire describing the 

phenomenological experience of flow, awe, and mystical experiences based on various 

collected definitions and questionnaires. In addition, they added features of the respective 

STE to support participants understanding of the state. This approach was chosen, since solely 

adapting already established RSR’s does not necessarily work for investigating the 

experiencing-self (Borah et al., 2018). Moreover, Myin-Germeys and Kuppens (2021) argued 

that meaningful ESM items should contain state-like features related to the present moment of 

the individual being assessed. Therefore, participants were presented with a definition and a 

list of features for flow, awe, and mystical experiences one at a time. While Gellings and 

colleagues asked participants about STE’s in the last four weeks, we adapted the question to 

“Have you had this experience since the last two hours?”. When they indicate yes, they are 

asked “How intense was this experience”, ranging from “not at all intense (1) to “extremely 

intense” (5). The definitions used for the present study can be found in Appendix A. 

 

Procedure 

After participants provided informed consent and read the instructions of the study, they were 

asked to download the Ethica app (https://ethicadata.com) and enter the study ID to start with 

data collection. Within the app, they were first asked to fill in the time invariant 

questionnaires, as well as basic demographic questions. The next day, data collection of the 

ESM items started. Participants received a semi-random interval schema for two weeks, 

starting at a random time between 9-10, 12-13, 15-16, 18-19, 21-22. This interval schema was 

chosen as it shows a higher ecological validity than a fixed schema, and lower participant 

burden than a complete random schema (Myin-Germeys & Kuppens, 2021). Considering a 

low participant burden, a medium density of 5 prompts per day was chosen to increase the 

compliance, as suggested by Eisele and colleagues (2020). After a semi-random prompt was 

activated, participants had a up to 30 minutes to answer the prompt, as it has been executed in 

most other ESM studies (Scollon et al., 2009). After the study, a post-hoc qualitative analysis 



on the experience of the study with several participants was conducted. In the end, 

participants acquired via WhatsApp who answered more than 50% of the prompts were 

invited for the lottery to win 50 euros. 

 

Data Analysis 

First, the raw data was downloaded from Ethica. Then, the data was structured using 

Microsoft Excel 2019 (https://office.microsoft.com/excel). The statistical program that was 

used to conduct all further steps was SPSS Statistics 27 (IBM Corp., 2019). First, the 

demographics, answered prompts, and compliance were analyzed. 

Following this, Shapiro-Wilk tests for the intensity of flow W (72) = .87, p < .001, awe 

W (72) = .88, p < .001, and mystical experience W (72) = .89, p < .001 revealed not-normally 

distributed data. Similarly, the incidences of flow, awe, and mystical experiences were not 

normally distributed, due to being binary data (yes or no). Hence, further analyses on the data 

needed to consider non-normality.  

To answer RQ1 and RQ2, within subject outliers were detected on the intensity of 

flow (=7), awe (=10), and mystical experiences (=2) outside a 95% confidence interval from 

the mean. These outliers had the tendency to be too low as opposed to too high. This indicated 

that were the outliers to be excluded, the intensities would have slightly increased. No 

between subject outliers for the intensities were identified. In regards to the incidences, no 

within subject outliers were detected, due to being count data and only having two answer 

options. The between subject outliers for the incidences were zero for flow, two for awe (39 

and 43; while the cutoff point was 31), and two for mystical experiences (33 and 22; while the 

cutoff point was 15). Despite several outliers, we decided to include all data for the analyses, 

since the degree of incidences or intensities might be part of the varying subjective nature of 

such states (Gellings et al., 2022). Moreover, this varying nature fulfills the nature of ES 

(Myin-Germeys & Kuppens, 2021). A similar approach has been employed by Gellings and 

colleagues (2022) for their cross-sectional study on STE, in which they purposefully included 

all outliers based on the varying subjective nature of STE’s. Certain individuals might have a 

higher propensity for these states as others. Furthermore, since the incidences were binary in 

nature, they were transformed into a continuous variable to ease further analyses. Thus, the 

chance to experience the respective STE was calculated by dividing the number of yes by the 

total amount of answered observations. After this, descriptive statistics were derived. 

Moreover, to calculate the ICC for RQ2 the within-subject and between subject variance 

needed to be determined. The within-subject variance was determined by taking the average 



variance for each participants STE incidence and intensity. The between-subject variance was 

determined by taking the variance for each participants average STE incidence and intensity. 

Lastly, data was visualized using boxplots and line graphs 

To answer RQ3 and calculate the individual response consistency, each participants 

mean and standard deviation for odd and even observations was derived. Since we needed to 

conduct 24 Shapiro-Wilk tests to check for normality of this data, we decided to apply a 

Bonferroni correction to reduce the possibility of false positives (Napierala, 2012). This 

meant that the p-value must be below .002 in order to reject the null hypothesis. No test 

indicated a significant value and thus the means and standard deviations were normally 

distributed. Consequently, Pearson correlations between the even and odd means and standard 

deviations were conducted. 

To answer RQ4 and calculate the convergent validity, we checked the reliability of the 

cross-sectional questionnaires using Cronbach’s α. For several measures Cronbach’s α was 

not acceptable or minimally acceptable (Cortina, 1993). Hence, we decided to remove items 

in the attempt to increase overall Cronbach’s α. The flow proneness scale (SFPQ) yielded a 

Cronbach’s α of .69. Four items required deletion to achieve a reliability of .82. The 

dispositional awe scale (DAS-5) yielded Cronbach’s α of .46. One item had to be deleted to 

yield the highest reliability of .49. The nondualism trait scale (NADA-T) yielded on the self-

transcendence dimension a Cronbach’s α of .93 and on the bliss dimension a Cronbach’s α of 

.69. No item required deletion on the self-transcendence dimension and two items required 

deletion on the bliss dimension to yield the highest reliability of .83. Following this, the 

means of the questionnaires were calculated. The relationship of these means with the 

incidences and intensities of STE’ were then examined using Pearson correlations, because 

the data was normally-distributed. 

 

 

Results 

 

RQ1: What are the incidences and intensities of flow, awe, and mystical experiences in 

daily life? 

Based on the 31 participants, a total amount of 2058 experience sampling prompts 

have been collected during a period of two-weeks. This yielded a mean of 38.19 (SD = 12) 

answered prompts per participant. Moreover, the average compliance for each participant was 



.57 (SD = 17.3), calculated by dividing the number of valid prompts by the total amount of 

prompts. The average duration to answer a prompt was 14.64 seconds (SD = 17.42). 

Out of 1188 answered flow prompts, n = 508 (42.76 %) indicated the experience of 

flow in the last two hours, and n = 680 (57.24%) indicated to not experience flow in the last 

two hours. Out of 1189 answered awe prompts, n = 305 (25.65%) indicated the experience of 

awe in the last two hours, and n = 884 (74.35%) indicated to not experience awe in the last 

two hours. Out of 1188 answered mystical experience prompts, n = 123 (10.35%) indicated a 

mystical experience in the last two hours, and n = 1065 (89.65%) indicated to not experience 

a mystical experience in the last two hours. 

Descriptive statistics revealed that during the two-weeks study period 31 participants 

experienced on average 16.39 flow (SD = 12.86) with an average intensity of 3.06 (SD = .67), 

28 participants experienced on average 10.89 awe (SD = 11.92) with an average intensity of 

2.89 (SD = .76), and 20 participants had on average 6.15 mystical experiences (SD = 8.51) 

with an average intensity of 2.65 (SD = .97).  

 

RQ2: What are the between and within subject variances of flow, awe, and mystical 

experiences? 

The between and within subject variances of STE incidence and intensity are 

presented in Table 1. 

Table 1 

Summary of between and within subject variances 

Dependent Variable BS-Variance WS-Variance ICC 

Flow Incidence .08 .17 .32 

Flow Intensity .45 .58 .44 

Awe Incidence .06 .12 .33 

Awe Intensity .58 .79 .42 

Mystical Experience 

Incidence 

Mystical Experience 

Intensity 

.03 

 

 

.93 

.06 

 

 

.59 

.33 

 

 

.61 

 

Note. BS=Between Subject; WS= Within Subject; ICC=Intraclass Correlation Coefficient. 



 

The ICC for flow incidence was .32, indicating that 68% of the variance can be attributed to 

within-subject variation, while the ICC for flow intensity was .44, indicating that 56% of the 

variance can be attributed to within-subject variation. The ICC for awe incidence was .33, 

indicating that 67% of the variance can be attributed to within-subject variation, while the 

ICC for awe intensity was .42, indicating that 58% of the variance can be attributed to within-

subject variation. The ICC for mystical experience incidence was .33, indicating that 67% of 

the variance can be attributed to within-subject variation, while the ICC for mystical 

experience intensity was .61, indicating that 39% of the variance can be attributed to within-

subject variation. These results suggest that the STE incidences and intensities vary 

considerable between observations.  Further evidence for the consistency of STE intensities 

can be derived from the boxplots in Figure 1. They depict the within and between subject 

variance. 

Figure 1 

Boxplots of the intensities of flow, awe, and mystical experiences by participants. 

 



 

 
Note. Participants with a median bar without upper and lower quartiles only indicated a single 

value on the intensity of the respective STE. It can be seen that flow has the lowest amount 

(4) of individuals with only one single STE value, followed by awe (6) and mystical 

experience (10). Thus, these individuals show no within subject variance. 

 

In order to make the ESM data on the incidences and intensities of STE’s more palpable, we 

created example line graphs for an individual with a high flow incidence (38) and intensity (M 

= 3.69), and an individual with a lower flow incidence (17) and intensity (M = 1.48) across all 

observations of the study period (see Figure 2). These line graphs depict that there is a 



considerable within and between subject difference on flow incidence and intensity between 

the two subjects. 

 

Figure 2 

Line graphs on flow incidence and flow intensity over the course of the whole study period. 

 

 

 



Note. For the flow incidence: 1 means flow occurrence and 2 means no flow occurrence. 

 

RQ3: What is the internal consistency reliability between the odd and even observations? 

Pearson correlations revealed significant positive correlations between the odd and 

even observation means of flow incidence, r (31) = .87, p < .01, flow intensity, r (29) = .83, p 

< .01, awe incidence, r (31) = .88, p < .01, awe intensity, r (31) = .47, p = .03, mystical 

experience incidence, r (22) = .85, p < .01, and mystical experience intensity, r (11) = .82, p < 

.01. Moreover, Pearson correlations revealed significant positive correlations between the odd 

and even observation SD of flow incidence, r (31) = .61, p < .01, awe incidence, r (31) = .46, 

p = .01, mystical experience incidence, r (31) = .72, p < .01. The correlation between even 

and odd SD of flow intensity, r (26) = .22, p = .29, awe intensity, r (15) = -.13, p = .65, and 

mystical experience intensity, r (7) = -.2, p = .67, were non-significant. 

 

RQ4: What is the convergent validity of the flow, awe, and mystical experience item? 

Pearson correlations were derived between STE incidences, intensities, and the 

classical trait RSR’s. Their significance levels can be found in Table 2. 

Table 2 

Pearson Correlations for STE incidences, intensities and classical trait RSR’s. 

Variable n 1 2 3 4 5 6 7 8 9 10 

1. Flow 

Incidence 

31 —          

2. Flow Intensity 31 .5** —         

3. Awe Incidence 28 .75** .37* —        

4. Awe Intensity 28 .28 .76** .31 —       

5. Mystical 

Experience 

Incidence 

20 .39* -.25 .41* .04 —      

6. Mystical 

Experience 

Intensity  

20 .40 .62** .4 .54* .2 —     

7. SFPQ 30 .31 .28 .2 .21 .06 .07 —    

8. DAS-5 30 .31 .29 .4* .03 .4* .04 .26 —   

9. NADA-T1 

10. NADA-T2 

30 

30 

.33 

.05 

.32 

.36 

.3 

.04 

.2 

.26 

.21 

.14 

.49* 

.27 

.04 

.06 

.61** 

.25 

— 

.5** 

 

— 

Note. **p < .05. **p < .01; T1=Self-Transcendence dimension, T2=Bliss dimension 



The correlations showed that flow incidence was significantly correlated with flow 

intensity, awe incidence, and mystical experience incidence. Flow intensity was significantly 

related to awe incidence, awe intensity, and mystical experience intensity. Awe incidence was 

significantly related to mystical experience incidence and the DAS-5. Awe intensity was 

significantly related to mystical experience intensity. Mystical experience incidence was 

significantly related to the DAS-5. Mystical experience intensity was significantly related to 

the NADA-T self-transcendence dimension. The DAS-5 was significantly related to the 

NADA-T self-transcendence dimension. Lastly, the NADA-T self-transcendence was 

significantly related to the NADA-T bliss dimension. Taken together, the incidences 

significantly correlated with each other, the intensities significantly correlated with each 

other, the DAS-5 significantly correlated with the incidence of awe and mystical experience 

(indicating that a similar construct was measured), and the NADA-T self-transcendence 

dimension significantly correlated with the intensity of mystical experiences (indicating that a 

similar construct was measured).  

 

Discussion 

In the present study we aimed at piloting and validating a new set of ESM items to 

capture STE’s (flow, awe, mystical experiences) in daily life. The reason for this was that 

previous research on STE’s did not have measures specifically psychometrically validated for 

the use of ESM.  Hence, to our knowledge, this is the first psychometric ESM study on 

STE’s. Our findings revealed that: (1) Flow, awe, and mystical experiences were reported 

frequently with varying degrees of intensity; (2) That there is a stronger within-subject 

variance compared to between-subject variance for the incidence and intensity of flow and 

awe. For mystical experiences the incidence also showed a stronger within-subject variance, 

but the intensity showed a stronger between-subject variance; (3) The internal consistency of 

even and odd observations means and SD on flow, awe, and mystical experience incidence 

was significant and strong. The internal consistency of even and odd observation means on 

flow, awe, and mystical experience was significant and mostly strong, while the internal 

consistency of even and odd SD was nonsignificant; (4) The convergent validity with the RSR 

questionnaires was low or non-existing. The DAS-5 showed a moderate level of convergent 

validity with awe and mystical experience incidence, while the self-transcendence dimension 

of the NADA-T showed a moderate level of convergent validity with the intensity of mystical 

experiences. The SFPQ was not at all related to the flow assessed with the present items. 

Furthermore, the incidences strongly correlated with each other, while the intensities 



moderately correlated with each other. Taken together, the result of the present study was the 

development of a short 3-item ESM questionnaire, with one item for each STE, that proved to 

have a high internal consistency and a low convergent validity. Such a short questionnaire 

provides enough time within the ESM protocol to explore various other research questions. 

Moreover, the high levels of within-subject variances confirm that STE’s are worthwhile to 

explore with the use of ESM. 

RQ1: Incidences and intensities of flow, awe, and mystical experiences 

The first contribution to the literature was to show the incidence and intensities of 

flow, awe, and mystical experiences in daily life. In line with previous ESM research on flow, 

we showed that people report a substantial amount of flow experience during the ESM 

observation (Bringsén et al., 2011; Haworth & Evans, 1995). All reported reported lower 

levels of flow during ESM observations compared to the 42.76% reported in the present 

study. Nurses reported to be 11.5% in flow during an observation (Bringsén et al., 2011), 

while students reported to be 24.1% in flow (Haworth & Evans, 1995). Regarding awe, the 

present study showed considerably lower awe experiences compared to the student sample of 

Koh et al. (2017). While they reported to have awe 57.29% during ESM observations, the 

sample of the present study reported to be in awe 25.65% during the observations. The 

differences of the present research with previous research on flow and awe might stem from 

different methods and participant samples. For instance, the present sample consisted 

approximately out of one-half students and another half of people who worked (e.g., finished 

high school). This might lead to different STE incidences compared to the awe and flow 

student sample, or the flow student and nurses samples. Hence, future research could 

investigate the convergent validity of these ESM measures, or explore which sample 

occupation or characteristics report higher levels of STE’s.  

Regarding mystical experiences, the present study is the first to show that 10.35% of 

the ESM observations were a mystical experience. This finding was to our surprise, since 

classical RSR research indicates that this event is rather rare. Only half of the U.S. public 

reported to have such an experience in their life, and Gellings et al. (2022) showed that people 

reported to have on average 0.37 mystical experiences in the last four weeks. A reason for this 

high percentage might be that we decided to include two 95% outliers for the analyses. These 

individuals substantially affect the 10.35%. Future research should reflect on how to handle 

these high incidence individuals. Moreover, it might be worthwhile to explore what they 

report when having mystical experiences, to see whether they indeed have them or confuse it 

with another construct, such as awe. In line with this, Gellings et al. (2022) argued that awe 



and mystical experiences might be on a similar continuum. The present ESM items could be 

expanded by adding exploratory questions on the context and on the experience itself when 

individuals report to have such STE’s. This could also be done by employing qualitive 

research (Bishop, 2014). Furthermore, future research could make use of the present items 

after STE interventions, such as psychedelics (Johnson et al., 2019), the use of the placebo 

gods helmet (Maij & van Elk, 2018), and meditation (Russ & Elliott, 2017). This could 

provide insights into STE changes in daily life before and after the intervention. Moreover, 

ESM might also be interesting to disentangle the between and within subject associations of 

these interventions. While for some individuals the intervention might be effective, this might 

not be the case for others. A confirmation for this can be found in an ESM study by Kraiss et 

al. (2022), in which they showed that there is a considerable variability in individual slopes. 

This shows the importance of examining possible differences on the within-level. 

Regarding the intensities of flow, awe, and mystical experiences, the present study is 

the first to our knowledge to report these. So far, no ESM and RSR’s research reported them. 

Future ESM research could explore what characteristics or contexts might be associated with 

the strength of the intensity, such as performed activity or cognitions during that moment. 

Next to this, it might be worthwhile to explore how important the intensity is to elicit 

quantum changes in cognition, behavior, and affect (Miller & Baca, 2001). This could provide 

important insights to improve psychedelic treatment (Garcia-Romeu & Richards, 2018; 

Luoma et al., 2020).  

 Another finding was that the incidences significantly correlated with each other, as 

well as the intensities. This means that the investigated constructs show some similarity. To 

investigate the underlying connections of STE’s, it might be interesting to place them in a 

larger network. This can be done with a combination of multilevel vector autoregression and 

multilevel modeling (Bringmann et al., 2013). As such, this network method enables a closer 

examination of the underlying between-subject and within-subject connections on the 

corresponding STE’s. 

RQ2: Between and within subject variance of flow, awe, and mystical experiences 

The second contribution to the literature was to show the between and within subject 

variance of flow, awe, and mystical experiences. The ICC’s indicated that the STE incidence 

and intensity showed stronger within-subject variance than between-subject variance. This 

meant that the contextual and situational variation had a much larger influence on STE’s than 

between people differences. This is in line with the findings of Fullagar and Kelloway (2009) 

on flow, in which they showed that for flow, 74% of the total variance was accounted for by 



within-subject variance, while 36% was accounted for by between-subject variance. Their 

values are close to the variance we received for each STE (67% to 68%). In our study, only 

the mystical experience intensity showed more between-subject variation. A reason for this is 

most likely the fact that it is a rather rare event and 10 participants only reported a single 

value over the course of the study. This did not generate any within-person variance. It might 

be that when the study duration would be higher, more different values would be reported. 

Thus, the within-person variance for mystical experience intensity may come closer to the 

56% to 58% of awe and flow. Lastly, the low ICC’s of the present study indicate that ESM is 

greatly suited to investigate STE’s in daily life (Bolger & Laurenceau, 2013). The reason for 

this is that a high within-subject variance shows that a construct is dynamic and state-like. 

This enables the real-time assessment of ESM to provide various insights on situational and 

contextual factors (Myin-Germeys & Kuppens, 2021). Thus, as the reliability and low 

convergent validity has been demonstrated with our items, future research can employ them to 

disentangle other contextual factors such as day, time of the day, job tasks, certain activities, 

that explain more of the large within-subject variance. 

RQ3 and RQ4: Psychometric properties 

The third contribution to the literature was the testing of internal-consistency 

reliability and convergent validity of ESM items on flow, awe, and mystical experiences. The 

internal consistency was strong and similar to other ESM validation studies (Borah et al., 

2018; Edmondson et al., 2013). This shows that the items reliably assess the construct of 

interest over time. Only the SD’s of flow, awe and mystical experience intensity were 

nonsignificant. A reason for this might be the high within-subject variance in intensity in 

combination with limited observations. This may lead to random deviations between odd and 

even observations, which might approximate each other the more observations are added. 

This approximation is suggested by the high consistency of the means. Next to this, only 

participants with varying intensities can be used to calculate the average SD of odd and even 

observations. This led to a very low number of participants included for the Pearson 

correlations, as several participants indicated only a single value. This reduced the 

significance even more. 

Unexpectedly, the convergent validity was low to non-existing. Awe incidence was 

weakly associated with its respective RSR, the DAS-5. Next to this, the DAS-5 was weakly 

associated with the incidence of mystical experience. The associations of the DAS-5 need to 

be interpreted with caution, due to the low Cronbach’s α of .49, which might be due to the 

low sample size. Nevertheless, DAS-5 associations with the incidence of awe and mystical 



experiences might confirm the idea mentioned above, that awe and mystical experience might 

be on a similar continuum. Mystical experience intensity was weakly associated with its 

respective RSR, the NADA-T. Flow incidence and intensity were not related to any RSR. 

However, a low association of trait RSR’s and ESM data is common (e.g., Schwartz et al., 

1999; Solhan et al., 2009). An explanation for this low convergent validity might be that 

STE’s vary from situation to situation which limits the ability of a trait RSR to be associated 

with these states (Edmondson et al., 2013). Another explanation might be that individuals had 

a different construct in mind when filling in the RSR compared to what they actually 

experienced in real life (Schwartz et al., 1999). For instance, participants thought about a deep 

experience when filling out the RSR’s while they based their answers during ESM on more 

regular experiences. This relates well to the overestimation and underestimation bias that has 

been demonstrated when comparing RSR with ESM reports (Shiffman et al., 1997; Miron-

Shatz et al., 2009). The last explanation might be that a single ESM item of the present study 

might not capture the broader content and constructs of classical STE RSR’s. However, 

research suggests that single-item measures correlate good with multi-item measures 

investigating the same construct (Yarkoni, 2010). To receive more insight into the convergent 

validity of the present study, it might be promising to explore how our flow item relates to 

flow items of other ESM studies. This would show whether a convergent validity is present 

when assessing flow in daily life. 

Strengths & limitations 

This study showed various strengths in employing the experience sampling method for 

STE’s. First, ESM enabled us to directly investigate within-subject and between-subject 

processes across time. This is crucial for STE’s, as the present study and ESM research on 

flow showed that there is considerably more within-subject variance compared to between-

subject variance. This makes classical RSR’s very limited in assessing the fluctuating nature 

of STE’s in daily life. Second, ESM enables researchers to take several assessments within a 

day. This daily assessment is much superior to classical longitudinal studies, as the temporal 

distance between measurements has a strong influence on observed effects (Collins, 2006). 

Third, ESM considers the natural everyday environment of participants, compared to 

unnatural elicited laboratory settings, leading to a higher ecological validity (Myin-Germeys 

& Kuppens, 2021). Fourth, ESM strongly reduces the effect of recall biases (Schwarz et al., 

2009). Fifth, this research is, to our knowledge, the first to report the incidences and 

intensities of STE’s in daily life, showing that these are worthwhile constructs to explore with 

ESM in the future. Sixth, the present study demonstrated the psychometric qualities of STE 



items. Next to this, the 1-item survey for each STE is short to enable space for other items, 

effective in capturing the STE ‘s (Yarkoni, 2010), and similarly structured to avoid possible 

confusion on the participant side. 

Several limitations need to be noted. First, participating in a study could interfere with 

the subject’s behavior because the investigated phenomena might become more salient to the 

individual (Telford et al., 2012). Similarly, ESM items do not provide a guarantee for a 

completely accurate report on daily life experiences. Participants may still be susceptible for 

recall biases and social desirability. These biases could possibly increase the reported 

incidences and intensities. Second, the sample consisted out of western, educated, 

industrialized, rich and democratic (WEIRD) participants, and thus might lead to some biased 

results (Henrich et al., 2010). Third, a post-hoc qualitative analysis revealed that several 

participants were dissatisfied with only having 30 minutes to answer the prompt. They 

described that when working or studying, it often occurred, that they missed the prompt. 

Hence, future studies employing our items could consider to increase the duration to answer 

the prompt. This might increase the compliance of the ESM protocol. Lastly, the compliance 

of 57% was rather low compared to the 70% and 80% average compliance of other ESM 

studies (Myin-Germeys & Kuppens, 2021). Partly, this lower compliance could be explained 

by the technical issues described in the method section. Furthermore, other ESM studies 

reported even lower compliances of 56.9% (Kuepper et al., 2013 and 47% (Ramsey et al., 

2016). Considering this, the compliance of the present study was still acceptable. An 

explanation for the missed prompts might be that participants did not used their phone 

because they engaged in other activities. This was also indicated in the post-hoc qualitative 

analysis. To improve the current ESM protocol, it might be worthwhile to add a question on 

why participants missed the last prompt. Through this, insight as to why the compliance was 

lower may be gained. 

Conclusion 

To conclude, we developed and piloted a newly developed short 3-item ESM 

questionnaire for STE’s in daily life. To our knowledge, this is the first psychometric ESM 

Study on STE’s. The present research showed that a considerable amount of STE incidences 

occurs in daily life, with a substantial within-person variance. This revealed that the 

investigation of STE’s with ESM is a worthwhile endeavor to provide new insights on flow, 

awe, and mystical experiences. Next to this, the developed items have a good internal 

consistency, but a low convergent validity with classical retrospective trait questionnaires. 

The current research engaged in the first validation of the items, but future studies will be 



needed to improve the presented psychometric properties. Lastly, we showed that further 

knowledge on STE’s is of high societal relevance, as they demonstrate strong therapeutic 

potential. 
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Appendix A 

ESM Questionnaires 

The description of flow: Flow is described as an intrinsically rewarding experience in 

which an individual is fully taken up by the activity that she/he/they are engaging in, in which 

the sense of self is diminished. The phenomenon of flow may be associated with the 

following features: 1) a clear focus or concentration 2) absorption in the ongoing activity 3) 

an optimal balance between skill and challenge 4) clear and immediate feedback in 

performance 5) the feeling that goals may be easily attained 6) a strong sense of control 7) a 

feeling of intrinsic reward 8) a loss of self-consciousness or a merging of action and 

awareness 9) a change in the perception of time. 

The description of awe: Awe is a strong emotional response that overwhelms a person 

with a feeling of deep respect, admiration or fear that leaves a lasting impression. People 

often report awe in response to beautiful nature, beautiful music, meeting a powerful person 

or having a deep insight. Consequently, individuals may report 1) a feeling of connection 2) a 

feeling of oppression 3) chills 4) a diminished self 5) a need for understanding 6) a change in 

the perception of time. 

The description of mystical experience: In a mystic state an individual becomes one 

with the absolute and becomes aware of their oneness. They perceive an ultimate reality 

which can also be experienced as divine. The mystical experience is typically accompanied by 

a realization that nothing in the universe is truly separate and that all is connected. Such an 

experience is immensely meaningful and profound, and provides one with renewed meaning 

and strength in life. Consequently, individuals may report 1) a sense of unity or totality 2) a 

sense of timelessness 3) a sense of having encountered the ultimate reality 4) a sense of 

sacredness 5) a sense that one cannot adequately describe the richness of the experience. 


