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Was the arrival of the COVID-19 pandemic associated with young adults’ religiosity and time-related
cultural values? If so, were there also associated changes in peoples’ spatio-temporal preferences as
predicted by the Temporal Focus Hypothesis? We used a behavioral task and three questionnaires across
young participants from eight cultures: Bosniaks, Chinese, Croats, Moroccans, Serbs, Spaniards, Turks, and
U.S. Americans. In Study 1, we compared two matched samples, one collected before the pandemic (N =
497) and the other collected during the pandemic (N =497). In Study 2, we used the entire sample of young
participants collected only during the pandemic (N = 893). The results from Study 1 showed that young
adults collected during the pandemic (compared to before the pandemic) were less religious (Hypothesis 1),
more future-focused in their temporal values (Hypothesis 2), and represented the future in front of them to a
greater extent (Hypothesis 3). In Study 2, we observed that the more concerned the participants were by the
pandemic, the lower their religiosity (Hypothesis 4), the greater their future focus (Hypothesis 5), and the
greater their tendency to represent the future in front (Hypothesis 6). This pattern of results held across
cultural groups with varying religiosity levels. Our findings show that during the pandemic, young people’s
religiosity seemed to decline, and their focus on the future increased. This suggests the possible role of age

and generation in coping strategies.
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2 CALLIZO ET AL.

The COVID-19 pandemic arrived deus ex machina, that is,
without warning and endowed with the power to change everything.
Its sudden arrival created enormous insecurity and forced gov-
ernments to implement social restrictions—Ilike total lockdowns—
of a vast magnitude. During the psychological stress caused by
events such as this social crisis, individuals may develop coping
strategies to deal with the unpleasant emotions arising from the
stressful context (Carver et al., 1989; Counted et al., 2022). Given
that some coping strategies are religious (Ano & Vasconcelles,
2005), they could affect people’s religiosity level (i.e., their amount
of religious beliefs, practices, and knowledge; see Cohen et al., 2003).
Moreover, given the existing relationship between religiosity and
some cultural values (Saroglou et al., 2004; Schwartz & Huismans,
1995), changes in religiosity could be associated with changes in value
temporal focus, that is, the importance given to cultural values related
to the past (such as tradition or conservation) versus those related to the
future (such as progress, technological development, or openness to
change; see Callizo-Romero et al., 2022).

Among coping strategies, positive religious coping involves
individuals turning to religion to reduce psychological stress in
threatening situations and relying on divine help to overcome diffi-
culties (Koenig et al., 2012; McDougle et al., 2016; Pargament, 1997,
Pargament et al., 2000; Park & Cohen, 1993). This approach could
reinforce religious beliefs or behaviors, offering a sense of enhanced
control and comfort and reducing uncertainty, which could have
happened during the pandemic (Bentzen, 2021; Molteni et al., 2021).
If this were the case, it is to be expected that the individuals would
also increase their focus on past-related values. According to
Schwartz’s (2012) model of cultural values, religiosity is associated
with tradition and conservation (Schwartz & Huismans, 1995), values
that emphasize preserving established cultural norms and practices,
which are considered past-oriented because they guide present de-
cisions and behaviors based on historical practices. In times of crisis,
such as a pandemic, adhering to these past-oriented values could
provide stability and social cohesion, which help in coping with stress.
This approach may result in greater relevance to traditions, reinforcing
a belief in overcoming challenges through time-tested methods.

Conversely, if believers view the pandemic as divine punishment
or abandonment, they might adopt negative religious coping (Cheng
& Ying, 2023), potentially reducing their faith and religious practices.
As this strategy does not effectively reduce stress (Areba et al., 2018),
it could prompt both them and nonbelievers to adopt secular coping
strategies (McDougle et al., 2016), that is, nonreligious methods
for managing stress and threats. These methods might be linked to
cultural values different from tradition and supportive of progress,
technological development, and openness to change, which are
future-oriented values (Schwartz, 2012; Schwartz & Huismans,
1995). In the COVID-19 pandemic, this could manifest, for example,
as increased reliance on science and technology for vaccine
development.

During the pandemic, age and generation may have influenced
coping strategies. Young people, being less religious than older

generations (Pew Research Center, 2018), are also less likely to
use positive religious coping (Ahmadi & Ahmadi, 2017; Prati &
Pietrantoni, 2009). While positive religious coping seemed to
be linked to well-being during the pandemic (Pankowski &
Wytrychiewicz-Pankowska, 2023), evidence suggests it did not
reduce psychological distress for young people (Cheng & Ying,
2023; Ozer et al., 2023). This may have led them to adopt secular
coping strategies aligned with their focus on progress and future-
related values (de la Fuente et al., 2014). While religiosity among
the general population appeared to remain stable during the pande-
mic (Pew Research Center, 2020a, 2020b, 2020c), this study
examines whether young people may exhibit a shift toward less
religious and more future-oriented tendencies.

Furthermore, the pandemic may have influenced not only personal
religiosity and value temporal focus but also time spatialization, the
psychological mechanism of representing time as if it were in space.
According to the conceptual metaphor theory (Lakoff & Johnson,
1980), people use concrete concepts like space to understand abstract
ones like time. Time is often mapped onto a sagittal axis, with the past
behind and the future in front, as reflected in gestures where people
point forward for the future and backward for the past (Casasanto &
Jasmin, 2012). However, not everyone visualizes time this way. The
Temporal Focus Hypothesis (TFH; de la Fuente et al., 2014) suggests
that those with past-oriented values may represent the past in front,
while future-oriented individuals tend to place the future in front
(Callizo-Romero et al., 2020). This raises a question for our study:
if young people became more future-oriented during the pande-
mic (possibly due to adopting negative religious or secular coping
strategies), they might increasingly represent the future in front of
them; conversely, the opposite could occur if they developed positive
religious coping strategies.

Importantly, potential changes in religiosity, temporal values, and
time spatialization may vary across cultures: During social crises,
people from more religious societies tend to use positive coping
strategies, while in less religious contexts, the search for security
might promote secular coping strategies that reinforce their trust in
the state (rather than religion) as a provider of security and solutions
(Gill & Lundsgaarde, 2004), thereby promoting the overall secu-
larization process that already affects many cultures in the world
(Norris & Inglehart, 2011). If this is so, we should expect the effect
of the COVID-19 pandemic on religiosity, value temporal focus,
and time spatialization to vary according to the religiosity levels of
different cultures and contexts before the pandemic.

In the present study, we aim to investigate whether there were
changes in religiosity, the importance given to cultural values
related to the future or the past (i.e., value temporal focus), and time
spatialization in young people from cultures with varying levels
of religiosity and value temporal focus before the pandemic. For
clarification, value temporal focus refers to “cultural temporal va-
lues” (e.g., traditional vs. progressive values), a construct distinct
from the “personal time perspective,” which concerns the attention
given to past or future personal events (Callizo-Romero et al., 2022).

Sobh Chahboun and Yan Gu contributed to resources and writing—review and
editing. Julio Santiago contributed to conceptualization, methodology, vali-
dation, resources, writing—review and editing, project administration, and
funding acquisition.

0 The data are available at https://osf.io/htxck/.

The experimental materials are available at https://osf.io/htxck/.
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Callizo, Mind, Brain, and Behavior Research Center, University of Granada,
Calle Profesor Clavera, Facultad Farmacia 2, 18011, Granada, Spain. Email:
carmencallizo@ugr.es or ccallizo@unav.es
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DEUX EX MACHINA 3

Although personal time perspective is linked to time perspective
theories (Stolarski et al., 2015; Zimbardo & Boyd, 1999) and has
been associated with religiosity (see Lowicki et al., 2018), this study
focuses on value temporal focus, which prior research has shown to
be related to time spatialization (Callizo-Romero et al., 2020; de la
Fuente et al., 2014).

We collected data from Bosniaks, Chinese, Croats, Moroccans,
Serbs, Spaniards, Turks, and U.S. Americans, since they vary in their
temporal values and religious levels (see Callizo-Romero et al., 2020;
Hollinger & Makula, 2021; Saroglou et al., 2004). Specifically, using
data from the seventh wave (2017-2022) of the World Values Survey
(Haerpfer et al., 2022), we examined the importance of religion
among individuals aged 16-29 across cultures: Religiosity ranked
highest to lowest as follows: Moroccans, Turks, Serbs, Bosniaks,
Croats, U.S. Americans, Spaniards, and Chinese. Agreement with
the statement, “We depend too much on science and not enough on
faith” (indicative of religious and past-focused cultural values),
ranked Moroccans, Turks, Chinese, and U.S. Americans (no data for
other cultures; see Supplemental Tables S1 and S2). Based on
correlations between religiosity and cultural values (Schwartz &
Huismans, 1995), we grouped cultures into two clusters: traditional
(more religious/traditional values) and progressive (less religious/
more progressive values). This framework allows analysis of changes
in religiosity, values, and time spatialization pre- versus during the
pandemic, exploring whether prepandemic values shaped these shifts.

We collected data online during the COVID-19 regulations of
spring and summer 2020, during or closely after the first total
lockdown. Using the same tasks as in the prepandemic data collection,
we measured religiosity, value temporal focus, and time spatialization
(along with other dimensions; see the Method section). Additional
questions assessed concern about the pandemic’s social crisis and
compliance with restrictions. To address our research goals and
hypotheses, we analyzed pre- and during-pandemic samples using
two complementary approaches, reported as Studies “1” and “2.”
Study 1 examined changes in religiosity, value temporal focus, and
time spatialization by matching prepandemic and pandemic partici-
pants on culture, education, age, and sex.

Although this article focuses solely on observed changes without
examining underlying mechanisms, our interpretation (to be studied
further) suggests that religious coping theories may provide context
for understanding potential behavioral shifts. An increase in religi-
osity and a traditional temporal focus during the pandemic, compared
to prepandemic data, might indicate a positive religious coping
approach. Conversely, a decrease could signal a shift toward negative
religious coping or secular strategies among young adults. Given the
negative correlation between positive religious coping and age,
considering the youth of our participants, we approached the analyses
from the latter perspective, and therefore, the hypotheses were that the
subsample collected during the pandemic would be less religious
(Hypothesis 1) and more future-oriented and less past-oriented
(Hypothesis 2) in their values than the subsample collected before the
pandemic. We also have predictions regarding how time spatiali-
zation should covary with any change in temporal values: an increase
in future focus should occur together with a greater tendency to place
the future in front of oneself, while a decrease should go with a
reduction in this preference or even a reversal (a tendency to place the
past in front). Therefore, we also hypothesized (Hypothesis 3) that the
subsample collected during the pandemic would tend to represent the

future as if it were in front of them to a greater extent than the
subsample collected before the pandemic.

As any potential differences between the two subsamples in
Study 1 could be due to factors other than the pandemic, in Study 2,
we used the entire data set of young participants collected during the
pandemic (which was larger), from whom we had also measured the
participant’s psychological and behavioral responses to the pan-
demic. In Study 2, we hypothesized that the greater the psychological
and behavioral responses to the pandemic, the lower the religiosity
(Hypothesis 4), the greater the future focus (Hypothesis 5), and the
greater the tendency to place the future in front (Hypothesis 6).
Finally, we explored whether or not there were differences between
the traditional and the progressive cultural clusters.

Study 1
Method

This study is part of the COVID-19 Time Project, which examines
the pandemic’s impact on various psychological temporal dimensions
previously explored by our research group. Specifically, this research
investigates the relationship between the pandemic, religiosity, value
temporal focus, and time spatialization. It builds on a prior study
testing the TFH (Callizo-Romero et al., 2020), which highlighted the
role of value temporal focus in shaping temporal spatialization across
cultures and identified religiosity as an area for further exploration.
Additionally, the COVID-19 Time Project has examined how the
pandemic affects perceived asymmetry between the past and future in
other temporal tasks (e.g., self-continuity, temporal distance, time
discounting, and temporal depth) and their connections to value and
personal temporal focus. Findings from this line of research, which
follow a different prior study (Callizo-Romero et al., 2022), will
be reported separately. This project received approval from the
University of Granada Ethics Committee, and the authors report no
competing interests.

Participants

As part of studies conducted before the pandemic (see Callizo-
Romero et al., 2020), data from 1,075 participants were collected
(67% female; M, = 21.37 years old, SD = 3.68, no answer = 80;
96% university student). Most participants completed the study at
their universities in exchange for academic credits. The samples were
collected at seven different locations using paper and pencil ques-
tionnaires throughout three waves: 2015, 2016, and 2019: The
Bosniak sample (N = 99) was collected in Tuzla (a Bosniak city
from Bosnia and Herzegovina) in the second wave; the Chinese group
(N =96) was tested in Xuzhou (China) in the third wave; the Croatian
sample (N = 99) was collected in Mostar (a Croat city from Bosnia
and Herzegovina) in the second wave; the Moroccan group (total N =
142) was tested in Tetouan (N = 96) and Tanger (N = 46), both in
Morocco and in the second wave; the Serbian sample (total N = 190)
was collected in Banja Luka (a Serbian city from Bosnia and
Herzegovina) in both the first wave (N = 96) and the second wave
(N = 94); the Spanish sample was collected in Granada (Spain), both
in the first (N = 96) and the second wave (N = 96); the Turkish sample
(N = 96) was tested in Istanbul (Turkey) in the second wave; and
the U.S. American sample was collected in Pittsburgh (USA) in both
the first wave (N = 64) and the second wave (N = 96).
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4 CALLIZO ET AL.

We set out the target sample size as 96 participants from each
cultural group since this was double the minimum number (48)
required for complete execution of the counterbalance of all the tasks
that participants had to perform during the session (which included
tasks not described here, some of which had several versions, see the
Method section). Note that the sample size N = 96 is greater than the
minimum required (67 per group) to find a medium effect size (d = .5)
with 80% power and an o = .05 for comparing means between two
independent groups.

During the pandemic, we conducted new data collection through
an online survey distributed via university participant platforms and
social networks. Most participants completed the study in exchange
for academic credits, and two $50 raffles were held among parti-
cipants. We collected a total sample of 893 young participants
(684 females, 202 males, seven other, My, = 21.94 years old, range
18-28) from the eight previous cultural groups: Bosniaks (N = 22),
Chinese (N = 156), Croats (N = 76), Moroccans (N = 45), Serbs
(N =80), Spaniards (N = 384), Turks (N = 46), and U.S. Americans
(N = 84). All participants from each cultural group completed
questionnaires in the country/location corresponding to their cultural
group: Bosniaks in the Bosniak part of Bosnia and Herzegovina;
Chinese in China; Croats in either the Croatian part of Bosnia and
Herzegovina or Croatia; Moroccans in Morocco; Serbs in either the
Serbian regions of Bosnia and Herzegovina or Serbia; Spaniards in
Spain; Turks in Turkey; and U.S. Americans in the United States.

In Spain, data collection occurred between May 8 and 19, 2020,
during a total lockdown. Data from other cultural groups were
collected between July 8 and 24, 2020, when countries were under
strict social restrictions (often total lockdown), and China had just
emerged from a period of stringent measures (see Taylor, 2021, for
a global timeline of the pandemic). We aimed to collect as many
participants as possible in each cultural group, targeting a mini-
mum equal to the pre-COVID-19 samples, though some groups did
not meet this target. Data collection was stopped at the end of July
when restrictions were eased in most places. No data were analyzed
before concluding data collection.

After collecting participants in each location (associated with
each cultural group) and period (pre- and during the pandemic), we
applied inclusion criteria to assign participants to a specific cultural
group. Participants had to meet at least two of the following three
criteria: (1) being born in the country/location associated with their
cultural group, (2) being a long-term resident in that location, and
(3) speaking the official language of that country/location as their
first or native language. While we also asked participants about
their cultural identity, responses varied widely. Some identified
with their national identity (e.g., “American” for the United States,
“Spanish” for Spain), while others referenced regional identities,
race, hobbies, or other categories. To address this variability, we
broadened identity categories to include both general and specific
identifiers relevant to each cultural context. However, since these
identity categories were processed based on some assumptions,
they were not used as inclusion criteria or variables for participant
matching in the study.

Participants Matching

In Study 1, we compared participants collected before the
pandemic with those collected during the pandemic in terms of
religiosity, temporal values, and temporal spatialization. To achieve

this, we matched participants from the two periods using random
multilevel pairing within each cultural group based on age, sex, and
education. We only included participants who passed the cultural
affiliation filter and disclosed all matching criteria. This process
resulted in 497 participants from the pre-COVID-19 sample (21
Bosniaks, 87 Chinese, 48 Croats, 22 Moroccans, 63 Serbs, 175
Spaniards, 35 Turks, and 46 U.S. Americans) being matched with
497 participants from the post-COVID-19 sample, with the same
sample size for each culture as in the prepandemic sample.

To assess equivalence between matched samples collected before
and during the pandemic, we compared pre- versus during-pandemic
samples both overall and across different cultural groups in each
matching variable (i.e., cultural identity, country of birth, country of
residence, native language, age, and sex). The results showed a 98%
match with the adequate self-reported cultural identity, 96% were
born in the country of inclusion, 100% resided in that country, and
100% spoke its official native language. The prepandemic group’s
average age was 20.96, and the postpandemic group’s was 21.09,
with 82% and 86% women, respectively. No significant differences
were found in any demographic variable, suggesting no substantial
changes between the samples collected before and during the pan-
demic (p > .05). Supplemental Table S3 details the matched parti-
cipants by time period and culture for relevant demographic variables,
and Supplemental Figure S1 shows the percentages of religious af-
filiations per culture.

As the time spatialization task appeared at the start of the online
survey, 106 participants in the COVID-19 group completed it but
exited before filling out the value temporal focus and religiosity
questionnaires. To maximize the sample size for the time spatiali-
zation task, these participants were included in the matching process.
Specifically, we added three matches from Chinese participants, 18
from Moroccans, nine from Croatians, and 17 from Serbs, resulting in
a total of 544 participants for each testing period in this task. Details
of the expanded sample matching are provided in the Supplemental
Table S4.

Cultural Clusters

To examine whether changes in religiosity, value temporal
focus, and time spatialization followed different patterns in cul-
tures that were more versus less religious and future- versus past-
focused before the pandemic, we divided the cultures into two
groups based on their prepandemic religiosity and temporal values,
as indicated by our data. For religiosity, we compared each cul-
ture’s level to the overall prepandemic mean of 3.30 (on a 1-5
scale; see Supplemental Figure S2). This division resulted in two
groups: more religious cultures (Moroccans, Bosnians, Croats, and
Serbs, with religiosity significantly above the mean) and less
religious cultures (Turks, Spaniards, and Chinese, with religiosity
significantly below the mean). U.S. Americans were excluded from
this contrast as their prepandemic religiosity was not statistically
different from 3.30 (see Supplemental Figure S2).

Second, to classify cultures based on value temporal focus, we
grouped participants from cultures that emphasized past values
over future values (i.e., with a Value Temporal Focus Index [VTFI]
significantly below zero: Moroccans, Bosnians, Croats, and Serbs)
and those that prioritized future values over past values (i.e., with a
VTFI significantly above zero: Spaniards, Chinese, and Turks).
U.S. Americans were excluded as their prepandemic VTFI was not
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DEUX EX MACHINA 5

significantly different from zero (see Supplemental Figure S3 for
pre-pandemic VTFI by culture). Notably, the past-focused cultures
aligned with the most religious cultures (Moroccans, Bosnians,
Croats, and Serbs), while the future-focused cultures matched
the least religious cultures (Spaniards, Chinese, and Turks). These
clusters will henceforth be referred to as the traditional cluster
(past-oriented and more religious: Moroccans, Bosnians, Croats,
and Serbs) and the progressive cluster (future-oriented and less
religious: Spaniards, Chinese, and Turks).

Materials

The tasks were translated into the language of each sample (Arab,
Chinese, English, Serbo-Croatian, Spanish, and Turkish). Back
translation performed by professional bilingual researchers con-
firmed translation equivalence between different language versions.
The following tasks were used (see Callizo-Romero et al., 2022 for
other materials used in the project but not reported in this study).

Temporal Diagram Task. This task, developed by de la Fuente
et al. (2014), assesses time spatialization—how individuals mentally
represent the past and future along the sagittal axis from front to back
of the self. Participants were shown a schematic drawing of a person’s
head from an overhead view, with one empty box in front and another
behind (see Figure 1). They read a short story about a character
(whose name was localized) who visited a friend who likes animals
yesterday and plans to visit a friend who likes plants tomorrow. In the
pre-COVID-19 paper-and-pencil version, participants had to place
the initial letter of the word “Animal” (in their language) in the box
representing the past and “Plant” in the box representing the future.
In the online version used during the pandemic, participants first

Figure 1
Image Used in the Temporal Diagram Task

@8

identified which box (front or back) corresponded to the object
“Animal” and then did the same for “Plant.” The task included four
counterbalanced versions, varying the order in which the animal, the
plant, the past, and the future, were mentioned in the story. Despite its
simplicity as a binomial test, this task has demonstrated high diag-
nostic value (Callizo-Romero et al., 2020; de la Fuente et al., 2014).

It is worth noting that while the reading direction of participants’
languages—Chinese, English, Serbo-Croatian, Spanish, and Turkish
(left-to-right) and Arabic (right-to-left)—influences time spatializa-
tion along the lateral axis (Ouellet et al., 2010), there is no evidence to
date suggesting that reading direction affects temporal spatialization
on the sagittal (front-to-back) axis, which is the focus of this study.

Temporal Focus Questionnaire. We measured participants’
value temporal focus using the Temporal Focus Questionnaire (TFQ)
developed by de la Fuente et al. (2014) and adapted by Callizo-
Romero et al. (2020). This scale assesses the balance of importance
people place on past-related (traditional) versus future-related
(progressive) cultural values. Callizo-Romero et al. (2022) distin-
guished this operationalization, termed “value temporal focus,” from
“personal temporal focus,” which measures the attention and thought
devoted to one’s personal past and future. The scale comprises 20
items: 10 reflecting past-related values (e.g., “For me, traditions and
old customs are very important”) and 10 reflecting future-related
values (e.g., “It is important to innovate and to adapt to changes”).
Participants rated their agreement with each item on a scale from 1
(total disagreement) to 5 (total agreement). Due to an error, the
American version in the first wave and the Turkish version in the
second wave pre-COVID-19 sample used a 9-point scale, which was
later converted to a 1-5 range. Item presentation varied across waves.
In the first wave, items were presented randomly, while in the second
and fourth waves, they alternated strictly between past and future
items, as in de la Fuente et al. (2014). In the third wave, an alternating
order was used with two exceptions caused by an experimenter error,
where two items switched positions.

Regarding psychometric characteristics, McDonald’s omega (@)
indicated acceptable internal consistency for the TFQ. For the
prepandemic sample, ® = .86 (past) and @ = .73 (future), while for
the during-pandemic sample, ® = .88 (past) and w = .75 (future).
Omega was used as a more reliable measure than Cronbach’s alpha
(Hayes & Coutts, 2020). A Confirmatory Factor Analysis (CFA)
showed a poor fit for the theoretical structure (comparative fit index
~ 0.55), indicating configural invariance between cultural clusters
cannot be assessed.

Religiosity Questionnaire. We used the Religiosity Question-
naire by Cohen et al. (2003), comprising three scales measuring
religious belief, practice, and knowledge. The belief scale assesses
agreement with six statements (e.g., “I believe in God”) on a 1-5
scale, excluding an item on reincarnation as it is not central to most
studied religions. The practice scale evaluates the importance of
seven religious practices (e.g., “Attending religious services regu-
larly”) on a 1-5 scale. The knowledge scale measures understanding
of three aspects of one’s religion (e.g., “The structure and content of
religious services”) on a 1-5 scale. Due to a technical error, U.S.
data (first wave) and Bosnian data (first and second waves) used a
0-5 scale, which was converted to a 1-5 range.

McDonald’s omega (w) indicated strong internal consistency
for the belief, practice, and knowledge scales, as well as the overall
scale: @ = .95, ® = .93, ® = .93, and w = .96 (prepandemic) and
®»=.95 0=.92, 0=.95, and ® = .97 (during-pandemic). A CFA


https://doi.org/10.1037/rel0000557.supp

publishers.

gical Association or one of its allied

This document is copyrighted by the American Psycholo

ed broadly.

dual user

ded solely for the persc

»
2
o
E=!
»
=
=

6 CALLIZO ET AL.

supported the questionnaire’s three-factor structure (knowledge,
practice, and belief) across all subsamples. Configural invariance
was achieved across the two cultural clusters, with fit indices slightly
below the ideal range (.85 < comparative fit index < .89). However,
consistent item-factor loadings confirmed that both clusters inter-
preted the constructs similarly, ensuring measurement stability.

Procedure

Pre-COVID-19 data were collected in university facilities using
paper and pencil. Participants completed a leaflet containing in-
structions, a consent form, and a series of tasks in a fixed order:
demographic questionnaire, one of four versions of the Temporal
Diagram Task, additional tasks (not used in this study), the TFQ, and
the Religiosity Questionnaire. Instructions emphasized completing
tasks sequentially without turning pages prematurely, with warnings
repeated on each page. The TFQ and Temporal Diagram Task data
from this sample were previously analyzed by Callizo-Romero et al.
(2020, 2022), but the Religiosity Questionnaire data are reported here
for the first time. During the pandemic, data were collected online
using LimeSurvey, maintaining the same task order as the pre-
COVID-19 sample. Pandemic-related concern items (described in
Study 2) were added after the sociodemographic section. The study
includes new data from all three tasks collected during the pandemic.

Data Processing and Analysis Plan

The ratings of the past and future scales of the TFQ were averaged
per participant and combined to create the VTFI following the
formula proposed by de la Fuente et al. (2014): index = (mean of
future items — mean of past items)/(mean of future items + mean of
past items). For each participant, this VTFI expressed the asym-
metry between agreement with past-related (tradition) and future-
related (progress) values on a scale from —1 (strong past focus) to
+1 (strong future focus). Thus, positive scores indicated a future
value focus and negative scores indicated a past value focus.

We also created three indexes by averaging the items of the three
subscales from the Religiosity Questionnaire: belief, practice, and
knowledge. We then computed a general religiosity index by aver-
aging the indexes from the three subscales (which were strongly
correlated to each other: .54 < th < .65, p < .001 in all cases). Finally,
in the Temporal Diagram Task, placing the future event in the front
box was coded as “1” and in the back box as “0.” We used the
following criteria for postdata collection exclusion of participants:
Participants who left four or more items blank in either the TFQ (N =
196) or the Religiosity Questionnaire (N = 210), or who placed both
the past and future event in the same box in the Temporal Diagram
Task (N = 38), were filtered out before matching the samples collected
before and during the pandemic.

The data did not follow a normal distribution. Lilliefor tests
revealed deviations from normality in both VTFI and the religi-
osity index across the overall samples (pre- and during COVID-19)
and in both cultural clusters. To visually assess normality, we
created histograms and Q-Q plots (see Supplemental Figure S4)
and analyzed skewness and kurtosis indices. All samples showed
deviations from normality, particularly the religiosity index of
the traditional cluster prepandemic group, which had skewness =
1.09 and kurtosis = 3.19, indicating a right-skewed distribution

with heavier tails. Consequently, we used nonparametric statistical
analyses for this study.

In Study 1, we compared (using the Mann—Whitney tests and the
chi-square test of independence) the scores of the pre-COVID-19
group versus the during-COVID-19 group across all religiosity
subdimensions (belief, practice, and knowledge) and the overall
index, the value temporal focus subdimensions (past focus and future
focus) and the overall index, as well as time spatialization (proportion
of future in front). The analyses are reported below for both the overall
sample and each cultural cluster.

Results

Mann-Whitney comparisons for independent samples showed
that participants during the pandemic (as compared to those assessed
before) scored lower in the overall religiosity index (p < .001; see
Figure 2; the results pooling all cultural groups together are shown
under the “overall” label). Supplemental Figure S5a shows that this
occurred across all three dimensions of religiosity—knowledge,
practice, and belief (in all cases, p < .001). They also agreed less
with traditional values and more with progressive values, increasing
scores on the VTFI, which indicated a greater future focus (p <.001;
see Figure 2). In addition, Supplemental Table S5-S14 shows all the
numeric results. Finally, a chi-square test of independence of the
Temporal Diagram Task showed that people during the pandemic
were more likely to represent the future in front than before the
pandemic, X* (1, N = 1,086) = 8.07, p < .01, OR = 1.44 95% CI
[1.12, 1.86]. The effect size of differences in religiosity and temporal
values ranged from medium to large, and for time spatialization,
it was small (the rank biserial correlation, is the effect size associated
with the Mann—Whitney test for independent samples; rank biserial
correlation values of 0.1, 0.2, and 0.4 represent small, medium and
large effect sizes, respectively; see McGrath & Meyer, 2006).

We also conducted the same analyses but excluded all participants
who were nonbelievers or agnostics to verify that the inclusion of these
participants did not alter the results. The adjusted sample sizes were
324 participants for the pre-COVID-19 group and 279 for the during-
COVID-19 group, maintaining statistical power above 80% for cal-
culating the religiosity index and VTFIL. The results were consistent
with those obtained using the sample with nonreligious people:
compared to the prepandemic group, the during-pandemic group
showed significantly lower levels of religiosity and higher levels of
VTFI (p < .01 in both cases). The effect of time spatialization was also
in the same direction, but the result was only marginally significant
(p = .09), likely due to the reduced statistical power, as its effect size
was smaller than the effects of religiosity and value temporal focus.

The contrast between the samples collected before versus during
the pandemic in all three measures was always in the same direction
in both cultural clusters: the progressive cluster and the traditional
cluster. It was significant in all cases, with the exception of the
progressive cluster in the time spatialization measure (see Figure 2
and Supplemental Tables S15-S18, for test results). The effect sizes
did not differ significantly between the two cultural clusters in any
measure (see Figure 2 and Supplemental Tables S17 and S18).

We also analyzed the contrast within each culture, which showed
that the same differences were observed in the same direction as in
the overall and cluster analyses, both for the religiosity index and
VTFI (see Supplemental Figure S5b; see Supplemental Tables S5-S14,
for the numerical results of all indexes and subscales in each culture).
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Figure 2
Effect Sizes for Religiosity and VTFI (A) and Time Spatialization (B), Both Overall and in Comparisons
Between Samples Collected During and Before the COVID-19 Pandemic in Both Cultural Clusters

B More religious and past-focused cultures
[] Less religious and future-focused cultures
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Note.

The effect sizes for the Religiosity and VTFI are estimated by the rank biserial correlation and for the proportion of

participants who place the future in front by the odds ratio. Time spatialization indicates the proportion of participants representing
the future in front. The Ns show the total sample size in each index and cultural cluster. Half of each sample size corresponds to the
sample collected before the pandemic and the other half to the sample collected during the pandemic. The error bars show the 95%
confidence interval of the effect size. VTFI = Value Temporal Focus Index; OR = odds ratio; rrb = rank biserial correlation.

*p <05 *p<.0l. *p< .00l

For time spatialization, the analyses across cultures found an increased
tendency to place the future in front compared to before the pandemic,
but this difference was statistically significant only in Croats and Chinese
(p < .05; Supplemental Figure S6 shows the effect sizes, odds ratios,
within each culture). However, due to the small sample sizes in several
groups, the group-wise results should be interpreted with caution.

For correlation analyses, we used Kendall’s Tau-B, a nonpara-
metric correlation measure that deals with the possibility of tied
scores. The correlation between the religiosity index and the VTFI
(Figure 3) was statistically significant in both testing periods: before
(N=497),tb = —-.38, p <.001, and during the pandemic (N = 497),
tb = —.35, p <.001. According to Fisher’s Z, the difference of those
correlations in both testing periods was not statistically significant
from each other, Z = .36, p = .72. Furthermore, age significantly
and positively correlated with religiosity in both the prepandemic
sample (tb = .24; p < .001) and in the pandemic sample (tb = .11;
p <.001) and negatively with the VTFI in the prepandemic sample
(th = —.13; p < .001) but not in the pandemic sample.

Study 2

Study 2 was designed to complement Study 1 by addressing the
possibility that factors other than the pandemic influenced the

differences observed in the matched subsamples. For this purpose, we
analyzed the full data set of young participants collected during the
pandemic, including their psychological and behavioral responses to
the crisis. Based on Study 1’s findings, we hypothesized that during
the pandemic, individuals more concerned about COVID-19 and
those who adhered more strictly to social regulations would exhibit
reduced religiosity, increased future-focused cultural values, and a
tendency to represent the future in front. Since participants from
different cultures displayed similar patterns in Study 1, Study 2
focused on overall relationships between pandemic concerns and the
variables studied rather than on intercultural differences.

Method
Participants

In Study 1, we analyzed data from a subsample of 497 participants
collected during the pandemic, matched with an equal number of
prepandemic participants. Study 2 expanded the analysis to include
the entire sample of young participants (ages 18-28) collected during
the pandemic. Participants completed the questionnaire in their as-
signed cultural group’s location, adhering to the same cultural
inclusion criteria as Study 1: being born in, being a long-term resident
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Figure 3

Correlations Between the Religiosity Index and the VTFI in the Samples Collected
Before and During the COVID-19 Pandemic
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Note. Each dot represents the score of a subject in the studied variables, with scores from the

prepandemic sample shown in yellow and those from during the pandemic sample in blue. The
regression line and its standard error are shown for each testing period. The distribution density
of each variable is shown in the margins. VTFI = Value Temporal Focus Index. See the online

article for the color version of this figure.

of, or speaking the native language of the associated country/region.
Those who did not meet at least two of these criteria were excluded
(N =170), resulting in a final sample of 893 participants: 22 Bosniaks,
156 Chinese, 76 Croats, 45 Moroccans, 80 Serbs, 384 Spaniards, 46
Turks, and 84 U.S. Americans. The mean age was 21.94, with 77%
women and 80% students. Only 1% were infected with COVID-19
during the survey, and 3% experienced complete social isolation during
the first lockdown. Participants scored highly on cultural identity
variables, with group assignments matching self-reported identity in
99% of cases, native language in 100%, country of birth in 98%, and
residence in 100%. Religious affiliations, overall and per cultural
group, are illustrated in Supplemental Figure S7, and Supplemental
Table S19 provides detailed demographic information (cultural
identity, birth, residence, language, sex, and age) for each culture.

Materials and Procedure

Study 2 analyzes data collected during or shortly after the first
COVID-19 confinement, using the same materials and procedures as

Study 1 for the pandemic group. The TFQ showed acceptable internal
consistency (o = .88 for past-related items, o = .76 for future-related
items), but a CFA indicated its theoretical structure was not sup-
ported. The Religiosity Questionnaire demonstrated strong internal
consistency (o = .94 for belief, ® = .91 for practice, ® = .95 for
knowledge, ® = .97 overall), and its theoretical structure and
configurational invariance were confirmed (comparative fit index =
.90). Participants who placed past and future events in the same box
in the Temporal Diagram Task (N = 38) were excluded. The online
format required all questionnaire items to be completed before
continuing, so no responses were left blank. However, 91 parti-
cipants exited before completing the TFQ, and five exited before the
Religiosity Questionnaire, resulting in 96 dropouts.

In Study 2, we also included seven items (COVID-19 items) to
assess concerns about the pandemic and awareness of restrictions.
These items addressed personal and social concerns, including
mood, boredom, changes in daily activities, social concern about the
pandemic, strict compliance with regulations, the estimated timeline
for a return to normalcy, and perceptions of changes in personal and
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DEUX EX MACHINA 9

societal life (see Supplemental Table S20). All participants com-
pleted the COVID-19 items, but 4% of responses to the item on
returning to regular life were excluded due to a mistakenly included
open-response option.

We submitted the COVID-19 items to a principal component
analysis to assess their two main dimensions, using the “oblimin”
rotation and the pattern matrix. This analysis revealed two main
components (see Supplemental Table S21): (1) a personal concern
component, including measures of mood, boredom, and changes
in the frequency of daily events (all factors loaded with a minimum
weight of 0.52) and (2) a social concern component, which in-
cludes measures of concern on social situation, strict compliance
of regulations, and estimations of baking to a regular life (all
components loaded with a minimum weight of 0.48). The “change
perception” item was loaded on both components. Two indexes
were created by averaging the items of each component, along
with an overall COVID-19 concern index calculated by averaging
all COVID-19 items. The mood and changes in the frequency of
daily events items, which negatively correlated with the rest, were
reversed before computing the indexes.

Analysis Plan

The Lilliefors test indicated significant deviations from normality
for the VTFI and religiosity index in the overall sample and across
cultural clusters (p < .001 in all cases; see Supplemental Table S22).
Skewness, kurtosis, and visual assessments (histograms and Q-Q
plots) confirmed the findings. The progressive cluster’s religiosity
index showed notable deviations (skewness = 1.20, kurtosis =
0.97), while the traditional cluster’s VTFI indicated heavier tails
(skewness = 0.20, kurtosis = 0.63). Visual assessments supported
these results (Supplemental Figure S8), leading to the use of non-
parametric analyses in Study 2.

We reported analyses describing relations (using Kendall’s Tau-
B Correlation Coefficients and binary logistic regressions) between
the psychological concern of the pandemic, as measured by the
COVID-19 Overall Concern Index and the two COVID-19 factors
(personal and social concern), with VTFI, religiosity index, and
temporal spatialization in the overall sample (see Supplemental
Figure S9 and S10, for a detailed item-wise analysis).

Results

We correlated, using Kendall’s Tau-B correlation coefficients, the
three indexes measuring the COVID-19 psychological concem (i.e.,
the overall, personal, and social concern indexes) with the religiosity

Table 1

index, VTFI, and the proportion of future in front. The results are
shown in Table 1. First, as in the smaller subsample of Study 1, the
religiosity index and VTFI correlated negatively. Centrally, all three
COVID-19 indexes were negatively correlated with the religiosity
index and positively correlated with the VTFI: participants reporting
greater psychological concern and awareness about the pandemic and
engaging in more behaviors aimed at its resolution had lower reli-
giosity and were more future-oriented. The effect sizes of all these
correlations were small, except for the correlation between religiosity
and VTFI, which was large (note that Kendall’s Tau-B effect size
corresponds to larger effect sizes when converted to Pearson’s r or
Spearman’s r, see Gilpin, 1993). There were no significant differ-
ences between the size of the correlations between the personal and
social concern indexes with the religiosity index, Z = .84, p = .40,
and the VTFL, Z = —.35, p = .73. Thus, both the personal and social-
concern pandemic’s dimensions were related to religiosity and value
temporal focus to a similar extent. Furthermore, age correlated
positively with religiosity (tb = .06; p = .02) but not with VTFL

We also assessed the relationship between time spatialization and
the rest of the variables using binary logistic regressions. Placing the
future in front was predicted by both the COVID-19 overall concern
index, Wald * = 6.64, p= .01, OR = 1.42,95% CI [1.09, 1.86], and
the personal concern index, Wald ¥* = 8.55, p < .01, OR = 1.30,
95% CI[1.12, 1.72], but not by the social concern index, Wald X2 =
2.02, p = .16, OR = 1.20, 95% CI [0.94, 1.44].

Transparency and Openness

We hereby assert that we here report how we determined our
sample size and the criteria for postdata collection exclusion of
participants, and we indicate all the tasks performed by the par-
ticipants. All materials, data sets, and computer code (script) with
detailed explanatory comments for the statistical analyses (devel-
oped in R Version 4.1.1; see R Core Team, 2021) of Study 1 and
Study 2 are publicly available at Open Science Framework (https://
osf.io/htxck/; see Callizo et al., 2024). The present work is fully
reproducible using those materials. The studies reported here were
not preregistered.

Discussion

In the present work, we studied the relationship between the
arrival of the COVID-19 pandemic and its associated social re-
strictions (mainly total lockdown) and the changes in religiosity,
value temporal focus, and time spatialization in young people across
cultures. These cultures were divided into two cultural clusters: the

Kendall’s Tau-B Correlation Coefficients Between the COVID-19 Overall, Personal, and Social Concern Indexes With the
Religiosity Index, the VTFI, and the Proportion of Future in Front

Value temporal focus index

Proportion future in front

Index Religiosity index
Personal concern index —.06%, N =797
Social concern index —.08%* N =797
Overall concern index —07** N =797

08™*, N = 802 08™**, N = 855
09%** N = 802 .05, N = 855
09%** N = 802 07*, N = 855

Note. VTFI = Value Temporal Focus Index.
*p< .05 *Fp<.0l. FFp< .00l
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traditional cluster (with cultures prioritizing past cultural values and
being highly religious) and the progressive cluster (with cultures
emphasizing future-oriented values and being less religious). To
this end, we conducted two studies.

Study 1 confirmed the strong negative relationship between
religiosity and value temporal focus and showed that young people
tested during the first period of severe social restrictions were less
religious (Hypothesis 1), more future-focused in cultural values—
that is, more oriented to progress than tradition—(Hypothesis 2),
and represented the future in front of them in a greater proportion
(Hypothesis 3) than young people tested before the arrival of the
pandemic. Although these results are consistent with the effect of the
pandemic, there are at least two alternative potential causes for those
differences between the samples collected before and during the
pandemic, as shown below.

First, the pre-COVID-19 group was tested in the lab using paper
and pencil, whereas the COVID-19 group was tested using an online
survey. One possible cause of the findings in Study 1 might be that
less religious and more future-focused individuals were more likely
to take online surveys during confinement because of their greater
use of technologies than the more religious and past-focused in-
dividuals. We call this possibility the online-preference hypothesis.
Second, the prepandemic samples were collected four or 5 years
(except the Chinese sample, which was collected only 1 year) before
the pandemic. This opens the possibility that the effects we have
found are just the result of the mere passage of time, perhaps due to
the ongoing secularization process, which makes people (especially
young adults) become less religious and traditional in many cultures
(Inglehart, 2021; Norris & Inglehart, 2011; Pew Research Center,
2018). We call this possibility the secularization-drift hypothesis.

To rule out these alternative accounts, we conducted Study 2
using the total pandemic sample. Since both explanations suggest
changes unrelated to the pandemic, we examined their relationship
with individuals’ psychological concerns about the pandemic. Two
components emerged: personal and social concern, for which we
created separate indices and an overall concern index averaging all
items. Against predictions from both the online-preference and the
secularization-drift hypotheses, all three indexes were negatively
associated with religiosity (Hypothesis 4) and positively associated
with value temporal focus (Hypothesis 5). Moreover, both the
overall and the personal indexes correlated positively with placing
the future in front (Hypothesis 6).

While correlational designs cannot establish causation, the
combined results of Study 1 and Study 2 strengthen the case for the
pandemic influencing changes in religiosity, temporal values, and
time spatialization. The findings suggest that during the pandemic,
young people across cultures may have reduced their religiosity,
shifted focus toward future-related values, and increasingly re-
presented the future as being in front, consistent with the TFH
(Callizo-Romero et al., 2020; de la Fuente et al., 2014). Regarding
cross-cultural differences, the data showed that changes in religi-
osity, value temporal focus, and time spatialization occurred in
the same direction across both highly religious and less religious
cultural clusters, with no significant differences in effect sizes.
However, caution is warranted due to differences in baseline levels
of religiosity and value temporal focus, which could amplify minor
changes and introduce measurement bias (McGrath & Meyer,
2006). Thus, while effect sizes appear consistent across clusters,
differing baselines may impact their equivalence.

Why would young adults shift their focus toward progress and
technology while moving away from religion and tradition during the
pandemic? This question remains open, as the present study did not
investigate underlying mechanisms. However, speculative explana-
tions suggest that young adults may have adopted a negative coping
strategy (Ahmadi & Ahmadi, 2017; Prati & Pietrantoni, 2009),
reducing reliance on religion while strengthening secular approaches.
These include greater dependence on future-oriented solutions,
such as medical, technological, and epidemiological developments
(e.g., vaccines, diagnostic tests, and social restrictions) as means to
overcome the pandemic (Galang, 2021; Schnabel & Schieman,
2022). Trust in scientific advancements has been negatively asso-
ciated with religiosity and conservatism during the pandemic (Plohl
& Musil, 2021), while skepticism toward science has been linked to
reduced compliance with COVID-19 policies (Brzezinski et al.,
2021). Supporting this, Study 2 found that higher concern for the
pandemic and adherence to social restrictions correlated with
decreased religiosity, increased emphasis on progressive values over
traditional ones, and a stronger tendency to represent the future in
front. In the next section, we compare these findings with other
research on changes in religiosity, temporal focus, and time spatia-
lization during the pandemic.

Comparison With Other Studies on Religiosity During
the COVID-19 Pandemic

While other studies suggested that the arrival of the pandemic
boosted the religiosity of older and more religious people (e.g.,
Ganiel, 2021; Meza, 2020; Molteni et al., 2021; Pew Research
Center, 2020b; Thomas & Barbato, 2020), present results suggested
that it may have had the opposite effect on young people. In this line, a
study has also shown that contrary to what was shown in the general
population by other studies, young people in Poland (a country with
a high religiosity level) considered themselves to be less religious
because of the pandemic (Dobosz et al., 2022). Also, when analyzing
the data pool collected by the Pew Research Center (2020a) in March
2020, we observed that among non-religious U.S. Americans, young
adults (18-29 years old), compared to older people, were the least
likely to associate the arrival of the pandemic with becoming reli-
gious; and among religious U.S. Americans, young adults were the
group that least felt that the pandemic strengthened their faith.
They were also the least likely to pray for the end to the spread of
coronavirus and to engage with religious services during the coro-
navirus outbreak.

Why did these changes occur? Since this study does not examine
the mechanisms underlying the observed changes during the pan-
demic, we cannot draw definitive conclusions. However, age and
generational factors may help explain these findings (Bengtson et
al., 2015). When compared with studies on older populations, our
data reveal different patterns, suggesting that younger participants
may favor secular coping strategies over religious ones. This is
supported by the positive correlation between age and religiosity
observed in both studies. Moreover, the generational cohort of the
participants is crucial to understanding their responses to significant
sociohistorical events like the pandemic (Bengtson et al., 2015).
Most of our participants belong to late Millennial and early Gen Z
cohorts, which are characterized by lower religiosity and a stronger
reliance on secular strategies. These generational traits may explain
the shift toward progressive values and greater trust in scientific and
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technological advancements. So, age and generational factors could
shape how individuals respond to sociohistorical events such as the
pandemic, highlighting the need for further research on these im-
pacts across different generations.

Comparison With Other Studies on Temporal Focus and
Time Spatialization During the COVID-19 Pandemic

Our findings contrasted with Li and Cao’s (2021) findings, who
observed that a reminder of the COVID-19 threat increased both
having a past temporal focus and representing the past in front of
self among Chinese participants. At least two main explanations for
this contrast are possible. The first possibility is that Li and Cao
(2021) operationalized temporal focus as personal temporal focus
(i.e., the attention and thought given to the personal past vs. future)
using the Temporal Focus Scale developed by Shipp et al. (2009)
instead of the TFQ that was used here to measure value temporal
focus. As shown by Callizo-Romero et al. (2022), both measures
may dissociate.

Conveniently, the COVID-19 Time Project, in which the present
work was carried out, collected data on personal temporal focus
(using the Temporal Focus Scale) for a different research goal (see
the Methods section). Correlation matrices in the Supplemental
Tables S23 and S24 examined relationships between the three
COVID-19 indexes, a personal temporal focus index (computed
similarly to the VTFI), and the proportion of future-in-front
responses in the Chinese (Supplemental Table S23) and overall
samples (Supplemental Table S24). Contrary to Li and Cao (2021),
we found a significant positive correlation between the COVID-19
social and overall concern indexes and personal temporal focus
in the Chinese sample (p < .03, N = 130; see Supplemental
Table S23) but no other significant correlations. In the overall
sample, no correlations were significant (see Supplemental Table
S24). These results indicated that greater pandemic concern was
linked to a stronger personal future focus in Chinese participants
(only), inconsistent with Li and Cao (2021), ruling out this first
possibility.

The second possibility is that the Chinese participants in Li and
Cao (2021) were older (Mdn,g.: 38.2) than those in our study (Mg,:
19.96). Because older individuals are more likely to focus on the past
and to represent the past in front of them (de la Fuente et al., 2014),
and given that age seems to be a key factor in how individuals respond
to the onset of the pandemic, this might contribute to differences
between their findings and ours.

Limitations

Our study faced two main limitations: data representativeness and
the validity of the temporal focus measure. Regarding representa-
tiveness, our findings allow inferences at the cultural cluster level
but lack precision for individual cultures due to small sample sizes
in some groups (e.g., Moroccans and Bosniaks), constrained by
pandemic-related data collection challenges. This reduced statistical
power for single-culture analyses: In Study 1, sufficient power (80%)
was achieved only for cross-cultural comparisons between large
groups (N > 307), specifically the traditional and progressive clusters,
while single-culture analyses required larger samples to detect effects
reliably. In Study 2, detecting the largest observed effect size
(Kendall’s Tau-B = .09) required at least 313 participants per culture

for 80% power. Thus, our inferences are restricted to cultural clusters
and general patterns rather than individual cultures.

Second, as the participants were primarily university students or
graduates, the findings may not fully generalize to the broader
youth population. Education level, which is negatively correlated with
religiosity across cultures (Schwadel, 2015), could influence the di-
mensions examined in this study. Educational attainment also varies
across cultures, potentially affecting the representativeness of some
countries more than others. For example, World Bank (2024) data
from 2018 to 2020 show disparities in the percentage of the population
aged 25+ with at least short-cycle tertiary education: 13% in Bosnia
and Herzegovina, 24% in China, 33% in Spain, 21% in Turkey, and
48% in the United States, with no data available for Morocco. Thus,
our findings are generalizable to young, educated populations in the
traditional and progressive cultural clusters but may not apply to less-
educated groups or specific national contexts.

Last, the lack of support for the theoretical factorial structure
of the TFQ, which assesses value temporal focus, highlights a
psychometric limitation that must be considered when interpreting
the findings. However, despite this issue, the TFQ effectively
supported our hypothesis and aligns with prior research employing
this measure. While the absence of a clear factorial structure
introduces noise, the TFQ still seems to capture relevant aspects of
value temporal focus across clusters, suggesting it retains suffi-
cient sensitivity to detect meaningful variance in this construct.
In contrast, the Religiosity Questionnaire and COVID-19 scale
showed strong factorial validity, limiting concerns to the TFQ.
Thus, only TFQ-related results should be interpreted with caution.

Conclusion

In conclusion, the present findings advanced knowledge about the
changes that could occur in young people’s religiosity, temporal
values, and time spatialization during the COVID-19 pandemic and
its consequent social restrictions. During the first stage of pandemic
social restrictions (mainly total lockdowns), young educated adults
from cultures that varied widely in their prepandemic religiosity and
temporal values were less religious, more focused on future-related
than past-related values, and represented the future in front of them
to a greater extent than matched young adults collected before the
pandemic. Moreover, during the pandemic, young adults who were
more psychologically aware of the social situation also showed less
religiosity, a stronger future focus on their temporal values, and a
greater tendency to represent the future in front of them.

Our findings have theoretical implications for the psychology of
religion. First, our results suggest that age and generational differences
may influence religious coping strategies among young people from
diverse cultures with varying socioreligious contexts, although this
was not measured and remains a possible interpretation. Second, shifts
in religiosity during crises may reflect broader cultural responses,
including the emphasis on specific time-related cultural values and
their association with cognitive aspects such as time spatialization.

The COVID-19 crisis appeared deus ex machina, which literally
means “god from the machine.” While other studies that focused on
older populations have shown an increase in the number of parti-
cipants who sought god in facing the pandemic, our results suggest
that young, educated individuals across cultures paid more attention
to the machina than to deus.
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