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ABSTRACT ARTICLE HISTORY
Research has found that non-religious adults have an automatic tendency Received 29 November 2017
to construe natural phenomena as intentionally created. Related work has Accepted 23 February 2018
focused on whether Western and non-Western adults spontaneously
assign functions to natural phenomena but, to date, no studies have
explored whether an assumption of intentional origins extends to a non-
Western culture without an Abrahamic cultural tradition and associated
design discourse. We therefore explored whether adults in China display
an intentional design bias. Participants performed a speeded judgment
task in which they evaluated whether depicted items were intentionally
created or not. Chinese adults favored a design-based construal of
natural phenomena under processing constraints. We also created a
novel culturally sensitive survey to more fully document supernatural
beliefs and practices. The survey confirmed participants’ primarily
atheistic self-identification while also revealing various supernatural
practices and animistic beliefs. Aspects of these folk beliefs positively
predicted design intuitions about nature. Cumulatively, these results
demonstrate that intuitions about intentional origins are present
independent of any Western creationist discourse or Abrahamic God
belief. They provide first evidence of a potentially universal intentional
design bias in adults. They also point to the need for more nuanced,
culturally sensitive, survey approaches to explicit supernatural belief and
practice.

KEYWORDS
Agency; design; intention;
nature; China; dual process

Introduction

Research exploring people’s beliefs about intentional design in nature has often been conducted in
conjunction with surveys about people’s acceptance of evolution. In these studies, the tendency to
construe nature as intentionally created is often characterized as an exclusive feature of religious
believers. This characterization implies that beliefs about the intentional origins of natural phenom-
ena are restricted to individuals who explicitly believe in a monotheistic God, affiliate with a religious
community that endorses creationist beliefs, and reject evolution to some degree (see, e.g., Clément,
2015; Hill, 2014a, 2014b; Miller, Scott, & Okamoto, 2006; Pew Research Center, 2013). However,
recent findings suggest that explicit theistic belief in a creator God is neither the sole expression
nor the only cause of people’s tendency to view nature as intentionally designed.

Specifically, studies have found that tendencies to construe nature in terms of an agent’s purpose-
ful actions are present even in the minds of non-religious individuals (Jarnefelt, Canfield, & Kelemen,
2015; see also Banerjee & Bloom, 2014; Heywood & Bering, 2014; Kelemen & Rosset, 2009; Kelemen,
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Rottman, & Seston, 2013; Rottman et al., 2017). For example, Jarnefelt et al. (2015; see also Jarnefelt,
2013) conducted a series of studies with North American and Finnish adults, who expressed explicit
disbelief in any kind of higher power, God, or gods. Participants were asked to look at pictures of
living and non-living natural entities (e.g., fish, tree, rock, hurricane) and decide whether they
thought that the things in the pictures were “purposefully made by some being or not.” Drawing
on dual processing models of reasoning (e.g., Evans & Stanovich, 2013; Kahneman, 2011), a
major focus of these studies was on the automatic nature of this type of reasoning and whether,
despite their explicit reflective disbeliefs, people have an underlying gut intuition that natural
phenomena are purposefully designed. Using a common method for accessing gut intuitions (e.g.,
Eidson & Coley, 2014; Evans & Curtis-Holmes, 2005; Goldberg & Thompson-Schill, 2009; Kelemen
& Rosset, 2009; Kelemen et al., 2013; Roberts & Newton, 2001), one group of participants were asked
to make their judgments at speed so that they would not have time to reflect on their answers and
suppress an automatic response. In contrast, the second group were given time to reflect on their
choices.

Results across these speeded design bias tasks revealed that non-religious adults in speeded con-
ditions were more likely to identify both living and non-living natural phenomena as “purposefully
made by some being.” Such findings are consistent with earlier theoretical proposals, that the ten-
dency to view natural phenomena as intentionally designed is, in part, a consequence of deep-seated
automatic cognitive biases (e.g., Barrett, 2004, 2012; Bloom, 2007; Boyer, 2003; Evans, 2001; Hood,
2009; Kelemen, 2004). That is, while it may be further elaborated in certain cultural contexts, a spon-
taneous tendency to construe nature in terms of an agent’s intentional design is not solely dependent
on explicitly taught cultural or religious ideas (Jarnefelt et al., 2015; Kelemen, 2004; see also Wolpert,
2006). Indeed, it might have developmentally predictable (or innate) cognitive foundations that
mean that it can exist quite independently of formal culture-specific theological beliefs in God,
Jesus, or other codified religious agents.

However, even though results suggesting an automatic design bias were obtained in two different
cultural contexts — the United States and Finland - that vary in their degree of cultural religiosity, no
studies have yet explored whether this tendency extends beyond a Western cultural context of Chris-
tian or Abrahamic monotheism.

Such research is obviously essential if generalizations about cognitive tendencies are to be made
beyond Western individuals and if proposals about the universality of intentional design intuitions
are to be explored (Henrich, Heine, & Norenzyan, 2010). Arguably, previous research has already
offered some reasons to suspect such universality. For example, studies have explored the develop-
ment and cross-cultural recurrence of potentially related intuitions, specifically, teleological notions
that objects and events exist in order to perform functions. Findings from this work suggest that
broad tendencies to explain living and non-living natural phenomena in functional terms (e.g.,
eyes exist to see, rain exists to water plants) emerge early in development in both Western and Eastern
cultural samples (Kelemen, 1999a, 1999b; Schachner, Zhu, Li, & Kelemen, 2017). Under speeded con-
ditions, they also appear to persist as automatic gut intuitions in Western adults — even those motiv-
ated to reject them as scientifically unwarranted - and in members of overtly secular, Eastern cultural
groups (Kelemen & Rosset, 2009; Kelemen et al., 2013; Rottman et al., 2017). However, tendencies to
construe phenomena in functional terms and tendencies to view phenomena as having intentional
origins are not synonymous and while they may be intimately related in context of mature reasoning
about human-made artifacts (see Kelemen & Carey, 2007, for review), they may be entirely concep-
tually independent in the context of reasoning about the natural world. For example, it is perfectly
feasible that people might maintain the belief that hearts exist to pump blood without any reference
to an intuition that bodies are intentionally designed - the two notions need have no causal relation-
ship to each other (Kelemen & DiYanni, 2005; Lombrozo & Carey, 2006).

In consequence, while suggestive, prior work on the teleological bias does not answer questions
about the cross-cultural robustness of a bias to assume intentional origins in nature in non-Western
cultures. The current study therefore addresses this gap in the literature by extending research using
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a speeded design bias task to China - a cultural context that represents a particularly interesting case
for several reasons.

First, China is often characterized as the world’s most atheistic society (see, e.g., Farha, 2012). Con-
sistent with this, surveys and public polls that have examined people’s religious self-identity show that
Chinese adults are highly inclined to define themselves as “non-religious,” religiously unaffiliated, or
atheist (e.g., WIN-Gallup International, 2012, 2015). Second, unlike other highly secular countries
that otherwise share a common intellectual heritage with the United States (e.g., Finland, Denmark,
Sweden), the roots of Chinese intellectual traditions do not trace to the Ancient Greeks or stem from
Abrahamic monotheism. China therefore offers a distinctive opportunity to explore whether a design
bias about nature can really exist independent of the cultural influence of formal Abrahamic creation-
ist beliefs. Furthermore, because Chinese culture is rich in an array of folk beliefs and practices that are
neither rooted in monotheism nor necessarily derived from any formal, institutionalized or codified
religion, China offers an opportunity to explore what kinds of non-creationist and non-Abrahamic
cultural conceptions and behaviors might relate to an agent-based construal of how living and
non-living natural phenomena originate. If the design bias is a general property of human information
processing rather than a culture-specific product of creationist belief, various cultural constructs — or
none - might be associated with it. In prior Western research, an informal animistic folk conception of
Nature (i.e., the “Gaia” notion that earth or nature has intrinsic agency and is alive) has been found to
relate to secular individuals’ intuitions that natural phenomena result from intentional design (Jarne-
felt et al., 2015; see also Kelemen & Rosset, 2009; Kelemen et al., 2013).

Methods
Participants

Participants were 254 Chinese adults (55% female; mean age = 22 years, SD = 2 years) from a Beijing
area university. This sample size provided more than 80% power to detect an effect (« =.05) with a
moderate effect size, which was expected based on prior studies (Jarnefelt et al., 2015). Approxi-
mately 56% of participants had completed or were completing their Bachelor’s degree; 44% had com-
pleted or were completing their Master’s degree. Various disciplines were represented including
Engineering (31%), Science or Social Science (21.5%), Agriculture (18%), Humanities, Education,
and Other (29.5%). When asked about religious preference (CE#Uf4f), as expected, a large pro-
portion (50%) of the participants identified as atheist. Only 5% identified with an Abrahamic mono-
theistic religion (see Figure 1).

The final sample of 254 participants represented individuals who met inclusion criteria used in
prior research (Jarnefelt et al., 2015; Kelemen et al., 2013) by completing over 50% of the test
items and/or passing at least 75% of the control items in each condition. An additional 147 partici-
pants were tested but did not meet these criteria. This level of exclusion is consistent with prior
studies employing similar methods (e.g., Jarnefelt et al., 2015; Oppenheimer, Meyvis, & Davidenko,
2009) and occurred primarily in the speeded condition due to effects of cognitive load and cognitive
dissonance.

Materials and procedure

Participants were randomly assigned to one of four conditions for the Speeded Design task (Jarnefelt,
2013; Jdrnefelt et al, 2015) which was performed first: speeded being-made group (n=68),
unspeeded being-made group (n=73), speeded human-made group (n=50) or unspeeded
human-made group (n = 63).

Being-made group
Participants assigned to speeded and unspeeded conditions were sequentially presented with 120
pictures (40 test trials, 80 control/cognitive load trials) in random order on a computer. Participants’
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Atheism (n=127) 50%
Buddhism (n=53) 21%
Other (n=42) 17%
Christianity (n=11) 4%
Agnosticism (n=11) 4%
Confucianism (n=5) 2%

Islam (n=2) 1%
Taoism (n=2) 1%
Missing (n=1)
Figure 1. Participants’ religious preference.

task was to identify if any being (F1£) purposefully created the item at some point in time or
whether the item (or a precursor) just happened (417 Hi¥l) and was therefore not made by any
being. When prompted to give a response under each picture, participants were asked to consider
“did any subject purposefully make this?” and respond either “yes” or “no” by pressing relevant key-
board response keys.

The material was first back-translated from English to Mandarin and back to English by two Eng-
lish-Mandarin speakers. These translations were then further evaluated by a panel that included both
the translators and English- and Chinese-speaking authors to ensure that the nuances in meaning
were translated accurately (see Appendix A for the full instructions in both English and Mandarin
Chinese). In reference to the translations, it is important to mention some of the unavoidable issues
encountered when translating some of the terms. The expression =44 literally translates in English
as “subject.” This particular term was used because extensive discussions with our Mandarin trans-
lation team indicated that it was the best language term to convey the idea of a being as an abstract
agency without specificity to any particular kind of agent, such as only a human or only a god. This
lack of specificity in the being-made condition was needed in order to draw a contrast to the human-
made control groups (described below) in which participants considered whether the objects were
made by humans. Participants were provided with a clarification about the meaning of the phrase
in the task instructions as follows: “It is important for you to note that by using the term ‘being’
we are deliberately non-specific. For us, ‘being’ might refer to anything capable of intentionally creat-
ing things.” We also need to point out that when contrasting the notion of intentional creation with
the idea that something “just happened,” we used the expression 17 3, which literally translates
in English as “appeared on their own” or “self-actuated appeared.” Although this was the most accu-
rate translation available, this expression is arguably not totally free from traces of animism, or the
idea of the item creating itself. Nevertheless, given results across all conditions and control trials, it
appears that our participants understood the contrast being drawn.
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As in Jarnefelt et al. (2015), test trial items were 40 photographs of living and non-living natural
phenomena (e.g., giraffe, maple tree, tiger’s paw, mountain, stalagmite, hurricane). All pictures of
living things depicted adult or full-grown organisms. The 80 control/cognitive load trials consisted
of three types and were included to track participants’ understanding of the instructions, their abil-
ities to respond at speed, as well as response biases and strategies that were likely to occur given non-
religious participants’ potentially high motivations to “beat the task” by adopting strategies intended
to protect against ever endorsing answers that might read as religious or creationist. “No-bias con-
trol” trials (10 items) represented various kinds of human-made objects (e.g., scissors, cello, bicycle).
These pictures were included to control for and monitor participants’ potential bias to respond “no”
to all pictures and deny creation for all items - even for the artifacts that were unequivocally “pur-
posefully made by some being” and therefore should have always yielded “yes” responses regardless
of condition or personal atheistic beliefs.

In addition to the “no-bias controls,” we included “yes-bias controls” (60 items) that counterba-
lanced the potential “yes” and “no” responses in the design. In these trials, participants saw different
kinds of colorful geometrical shapes and were specifically instructed: “When you see a geometrical
shape, always press NO.” This task was developed to control for yes-biases because, in the event par-
ticipants displayed an automatic creation bias, no item category would have been unambiguously
interpretable as not created. These trials also served to monitor participants’ attentiveness and under-
standing of the instructions.

Finally, and again replicating the original study, “cognitive load control” trials (10 items) were
included to increase the complexity of the task and prevent participants from adopting another
low-level strategy for “beating the task,” which became apparent during pilot testing of the original
research. This strategy was a superficial category-based approach of perceptually scanning for arti-
facts and answering “yes” and scanning for non-human-made objects and answering “no.” To foil
this strategy, cognitive load trials involved human-made artifactual representations of living things,
specifically cartoon characters (e.g., Eeyore, Spiderman). These trials, therefore, paralleled test trials
of natural entities except that they were human-made caricatures that, as artifacts, were “purpose-
fully made by some being” but were sufficiently ambiguous to interfere with participants using an
attentionally undemanding category-based heuristic throughout the whole task. High levels of inac-
curate “no” responses to cognitive load trials were informative as to participants’ engagement or dif-
ficulty with the task as well as their level of motivation to avoid answering “yes” on test trials. Across
all control trial types, correct answers were weighted towards “no” judgments. This increased the
likelihood that a pre-potent response to all trial types — whether they were test or control trials —
was “no,” thereby increasing the conservatism of the design bias measure.

Participants in the speeded condition had a maximum of 865 ms to respond and were instructed
to respond as quickly as possible. The response time was defined based on the average response time
for pilot participants in a separate pretest. Participants in the unspeeded condition were allowed to
proceed through the task at their own pace and were instructed to think about their answers long and
carefully. In both conditions, participants began the experiment by responding to eight practice
items that presented examples of each picture category. In the main task, pictures were then pre-
sented in five blocks of 24 pictures. Each block contained a proportional number of pictures from
each category (8 test items, 2 no-bias controls, 12 yes-bias controls, and 2 cognitive load items), pre-
sented in random order. Programming of the task was done by using MySQL, PHP, and JavaScript
with the CakePHP framework, which enabled the blocks to preload before the participant saw any
items so that the speed of participants’ internet connection, browser or computer did not affect the
standardized timing of the speeded condition.

Human-made group

Participants assigned to the speeded or unspeeded conditions of this group performed an identical
procedure to the being-made group except that they judged whether a human A2 purposefully
made the things in the pictures. This control group was designed to disambiguate being-made
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group results. Namely, results from the being-made condition could not, in isolation, entirely clarify
whether tendencies to respond “yes” to test trials under speeded conditions might derive from an
underlying general design bias or, for example, from more specific artificialist tendencies to view
all test natural entity items as human products (e.g., bred plants and animals, built landscapes). How-
ever, if speeded participants in both the being-made and human-made conditions showed very simi-
lar (high) patterns of “yes” responding, it would suggest that either this artificialist view or a general
inability to negate intentional agency was in play (Rosset, 2008). By contrast, if participants in the
speeded condition of the human-made group showed lower test item endorsement than those in
the speeded being-made group, it would clarify that, under cognitive load, participants could reliably
negate the involvement of human agency and also, in combination with control trials, demonstrate
they were not subject to “yes” bias.

Chinese supernatural practices and beliefs survey

The Speeded Design task was created to measure non-culture-specific intuitions about agent-based
origins. However, we were also interested in measuring the relationship of these intuitions to a range
of common culture-specific Chinese folk beliefs and practices that make reference to supernatural
and superhuman forces and abilities. In China, these are not characterized as “religious” because
they fall outside of a codified organization, theology or canon and are not explicitly identified
with a formal religious tradition. Because they are outside of formal religion, they have also been
generally underrepresented in traditional survey research exploring religious ideas (Gries, Su, &
Schak, 2012; Harrison, 2006; Paper, 2008; Thoraval, 1996; Wong, 2011; Yang & Hu, 2012). To
address this, we therefore developed a new culturally sensitive, culture-specific 42-item survey to
ensure broad sampling of potentially relevant cultural beliefs and practices in addition to those
associated with Abrahamic Gods and Western religious concepts (see Appendix B).

For example, it is very common in China for people to consult individuals, such as fortune tellers,
who are believed to possess supernatural abilities that allow them to foresee the future and therefore
make recommendations that can increase someone’s luck and harmony in life (e.g., Homola, 2013;
Wong, 2011; Yang & Hu, 2012). It is also frequent for people to acknowledge the existence and
powers of deceased individuals, spirits, and ghosts and - in cases where these deceased persons
are regarded as ancestors — to engage in ritualistic venerations and offerings that demonstrate filial
piety and promote intergenerational harmony with them given their continuing influence on the liv-
ing (e.g., Hu, 2016; Yang & Hu, 2012; Yeh, Yi, Tsao, & Wan, 2013). Finally, there is a range of super-
natural agency beliefs that are associated with reasoning about nature. For instance, Chinese
conceptions of nature often incorporate notions of a divine or ordained natural order, and the inter-
connection between Heaven, earth, and humanity gets acknowledged and considered in everyday life
(Grumbine & Xu, 2011; Paper, 2008). Similarly, while less scholarly attention may have been paid to
its agentive nature, there is the concept of i which is commonly construed as a vitalistic or animistic
life force that circulates through not only living things but the structures, contours, or “veins” of the
land (Paton, 2007; see also Grumbine & Xu, 2011; Legare, Zhu, & Wellman, 2013). Qi is popularly
acknowledged via the practice of feng shui, which focuses on creating harmony with qi’s flow or the
Earth’s power in the landscape and environment. Qi is carefully taken into consideration when mak-
ing physical changes or placing artifacts (e.g., buildings, furniture, graves) in the environment. The qi
concept is also closely intertwined with beliefs and practices related to ancestor worship (Paper,
2008; Paton, 2007).

The 42-item survey was developed with a structure that involved three distinct groups of ques-
tions. These tapped: belief in the existence of various agents; belief in the effects of ritual practices;
frequency of ritual practice. On 14 belief questions, participants used a five-point Likert scale (1 =
strongly disagree, 5 = strongly agree) to rate their agreement with various statements about their
belief in the existence of supernatural or superhuman agents. These included: “I believe in the exist-
ence of spirits such as ghosts, ancestral spirits, demons, etc.”; “I believe some people are born with
supernatural abilities such as the ability to see the future, interpret dreams, read other people’s
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minds, etc.”; “I believe Nature is a powerful being” (see Appendix B, Beliefs). On 18 practice-effect
questions, participants rated on a five-point Likert Scale (1 = negative outcome, 3 = no difference, 5
= positive outcome) whether they believed that various practices had effects when they were per-
formed, or when there was a failure to perform them. These included whether: something positive
or negative would happen if they made offerings every day to gods or ancestors; violated the prin-
ciples of feng shui; got advice from a fortune teller but chose not to follow it (see Appendix B, Prac-
tice-effects). These ratings were later recoded on a three-point scale (1 =no difference, 2 = some
outcome, 3 = outcome) so that negatively and positively valanced items could be compared in ana-
lyses. On 12 practice frequency questions, participants rated how often they took part in various
kinds of supernatural or religious activities on a five-point Likert scale (1 =rarely or never, 5=
often or always). Questions concerned practices that included: reading religious texts; meditating;
praying; making offerings to local gods; venerating ancestors at home; wearing talismans; visiting
fortune tellers; and using feng shui to improve one’s fortune (Appendix B, Practice frequency).
Importantly, the survey did not force participants to choose between different beliefs or practices:
people could simultaneously endorse various items (see also Gries et al., 2012).

Conceptual Inventory of Natural Selection (CINS)

To briefly measure their scientific understanding, participants also answered an eight-question sub-
set of the Conceptual Inventory of Natural Selection (Anderson, Fisher, & Norman, 2002) on Gala-
pagos finch diversity.

Results
Speeded Design task

Across both conditions (speeded, unspeeded) and groups (being-made, human-made), “yes”
responses on test items were coded as 1 and “no” responses were coded as 0 to yield a proportional
mean design endorsement score between 0 and 1. Control and cognitive load items were coded to
yield proportional mean inaccuracy scores between 0 and 1.

Figure 2 displays the means of the speeded and unspeeded conditions of both being-made and
human-made groups in the Speeded Design task. A 2 (Speed: speeded vs. unspeeded) x 2 (Type:
being-made vs. human-made group) ANOVA on test item endorsement revealed main effects of
Speed, F(1, 242) =12.14, p< .01, 7712; =.05), and Type, (F(1, 242) = 247.01, p <.001, nf, =.50). Across
both conditions, participants endorsed nature as purposefully created more often under speeded
than unspeeded conditions (Figure 2). However, they endorsed intentional creation far more frequently
in the being-made group (M = 75%, SD = 32%) than the human-made group (M = 16%, SD = 25%).

To ensure that the Chinese participants’ increased tendency to default to design endorsement
under speed in the being-made group did not simply result from overall confusion or general
response sets, we conducted a 2 (Speed: unspeeded vs. speeded) x 4 (Item Type: test items vs. no-
bias controls vs. yes-bias controls vs. cognitive load items) repeated-measures ANOVA on test
item endorsement and inaccurate control item performance in the being-made group. This analysis
revealed that participants understood the instructions, and that the findings in test item endorsement
were not due to the use of any alternative response strategy or as a result of yes- or no-biases.
Although, there was an overall effect of speeded responding on task performance, F(1, 136) =
6.57, p < .05, n =.05, part1c1pants responded very differently to test versus control items, F(1.49,
203.19) = 475 13 p<.001, n =.78, and an Item Type x Speed interaction, F(1.49, 203.19) =4.17,
p <.05, 77 =.03, indicated that speeded effects differed across item types (results are reported
with a Greenhouse Geisser correction, as tests of sphericity were significant). Specifically, partici-
pants were more likely to endorse test items under speeded conditions (Mg = 13%) whereas the
difference between speeded and unspeeded groups was much smaller when responding to cognitive
load items (Mg = 1%), no-bias controls (Mg = 3%), or yes-bias controls (Mg = —1%; see Table 1).
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Figure 2. Mean percent test item endorsement in being-made and human-made groups.

Parenthetically, it is worth noting that, by contrast, performance in the cognitive load items in the
human-made group was particularly weak. This suggests that when tasked with judging whether
items were human-made artifacts, participants experienced particularly high cognitive load when
considering the ambiguity of hand-drawn cartoons that depicted living things. Item analysis did
not reveal any single item that carried this effect.

As a final check, we examined whether the effects on being-made test item endorsement were
solely carried by responses to items representing living organisms, which would imply that partici-
pants were focusing on whether a particular item was the product of intentional biological reproduc-
tion rather than on whether living and non-living natural categories were purposefully created. To
explore this, we conducted a 2 (Test Item Type: living nature vs. non-living nature) x 2 (Speed:
unspeeded vs. speeded) repeated-measures ANOVA. Just as in the previous analysis, there was a
main effect of Speed, F(1, 139) =5.30, p < .05, 7]12) =.037, with higher endorsement under speeded
conditions. The analysis also revealed a main effect of Item Type, F(1, 139) = 14.96, p <.001, 1]12,
=.10, indicating that participants were slightly more likely to endorse the intentional creation of liv-
ing organisms (M = 78%, SD = 32%) than non-living natural things (M = 71%, SD = 35%). However,
there was no significant interaction between Test Item Type and Speed, indicating that the speeded
effect on test item endorsement was driven by both living and non-living natural entities. That is,
participants were more likely to endorse purposeful creation in nature under speeded conditions
regardless of whether the items depicted living or non-living nature.

Chinese supernatural practices and beliefs survey

All participants endorsed at least some of the beliefs and practices that the survey probed. That is, there
was not a single participant who denied, across all survey items, some belief or engagement in ritual
practices. As Table 2 shows, across questions tapping practice frequency, beliefs in practice-effects,

Table 1. Control item inaccuracy in the being-made and human-made groups.

Being-made group Human-made group
Unspeeded Speeded Unspeeded Speeded
No-bias controls 3 (6) 5(7) 4 (6) 8(9)
Yes-bias controls 6 (7) 5 (5) 3(6) 5(6)

Cognitive load items 7 (19) 8 (17) 13 (20) 33 (26)
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and belief in the existence of supernatural and superhuman beings, participants’ responses indicated,
on average, some frequency of participation and/or slight explicit agreement with the beliefs. Highest
frequencies occurred for the practices of venerating ancestors at home, in the temple, or at their graves,
as well as wearing talismans. Similarly, participants acknowledged some effects of various superna-
tural practices. Highest endorsements occurred for the effects of praying, meditating, or reciting man-
tras regularly, the (negative) effects of not making offerings to gods or ancestors on special occasions,
such as holidays and grave-cleaning days, as well as the belief that knowingly holding an important
event on a day foretold to be unlucky would lead to actual (negative) consequences.

Most marked of all, however, were participants’ consistently strong beliefs in Nature’s and the
Earth’s power and animacy. This shows that while many participants in our sample identified as
non-religious, this explicit identity was somewhat unrelated to their actual supernatural beliefs
and practices. While not religiously affiliated, many regularly participated in non-monotheistic

Table 2. Descriptive statistics for the Chinese supernatural beliefs and
practices survey and scientific understanding of natural selection.

M(SD) Range
Practice frequency
PF_Venerate 2.48(1.27) 1-5
PF_Talismans 2.42(1.52) 1-5
PF_Fortune 2.27(1.23) 1-5
PF_Red 2.26(1.31) 1-5
PF_Mantras 2.18(1.23) 1-5
PF_Offerings 2.15(1.14) 1-5
PF_FengShui 1.69(1.11) 1-5
PF_Services 1.58(.92) 1-5
PF_FollowedFortune 1.56(.90) 1-5
PF_LuckyDays 1.55(1.02) 1-5
PF_Texts 1.55(.90) 1-5
PF_TaiChi 1.52(.91) 1-5
Practice-effects
PE_TaiChiHealth 1.93(.74) 1-3
PE_Praying 1.69(.72) 1-3
PE_NoSpecialOfferings 1.67(.75) 1-3
PE_UnluckyDay 1.67(.69) 1-3
PE_Services 1.52(.66) 1-3
PE_ViolateFengShui 1.49(.65) 1-3
PE_PrayStudying 1.48(.69) 1-3
PE_TaiChiQi 1.48(.63) 1-3
PE_GhostDays 1.47(.64) 1-3
PE_Offerings 1.47(.65) 1-3
PE_IgnoreFortune 1.42(.58) 1-3
PE_NotFollowing 1.34(.61) 1-3
PE_ForgotTalisman 1.27(.52) 1-3
PE_RedNewYear 1.27(.58) 1-3
PE_NotPrayStudying 1.24(.54) 1-3
PE_NotPraying 1.22(.52) 1-3
PE_NoOfferings 1.19(.48) 1-3
PE_NoServices 1.18(.49) 1-3
Beliefs
B_NaturePowerful 4.44(.88) 1-5
B_EarthAlive 3.96(1.26) 1-5
B_YinYang 3.89(1.13) 1-5
B_AnimalsRespond 3.63(1.14) 1-5
B_NatureSoul 3.60(1.28) 1-5
B_Forces 3.32(1.35) 1-5
B_NatureRespond 3.23(1.11) 1-5
B_HigherPower 2.67(1.39) 1-5
B_Supernaturals 2.52(1.35) 1-5
B_Spirits 2.37(1.35) 1-5
B_CreationPassive 2.29(1.19) 1-5
B_CreationActive 2.21(1.23) 1-5
CINS 61% (21%) 0-100%
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folk religious supernatural practices and believed in supernatural agents, endorsing the presence of
ancestors and, most especially, agency in nature. In regard to the participants’ scientific understand-
ing as measured by CINS questions, their knowledge of natural selection was average (M = 61%, SD
=21%) (see Jarnefelt et al., 2015, for similar results).

Relationship between design bias, cultural beliefs and practices, and scientific
understanding

To further understand participants’ rather high tendency to endorse natural entities as designed, we
explored the relationships between these endorsements and participants’ personal beliefs and prac-
tices as well as their scientific understanding of natural selection.

Practice and beliefs factors

Given the high number of personal beliefs probed, we first conducted a factor analysis to explore
whether participants’ responses across the three groups of survey questions loaded together due
to one or more latent variables. A principal components analysis with varimax rotation was used
first. Such exploratory factor analysis is appropriate to determine the number of factors involved
and to identify key items before engaging in confirmatory factor analysis (Joreskog, 1978; Tabach-
nick & Fidell, 2001). This initial analysis revealed six independent factors with subsequent evaluation
using confirmatory factor analysis under maximum likelihood estimation indicating that a nested,
three-factor model fit the data better than the six-factor model. This more parsimonious model
also showed acceptable fit overall (RMSEA = .08), and thus these three factors were used in the sub-
sequent analyses reported here (see Appendix C for the factor loadings and list of items per factor).

The first factor, “Explicit Supernatural and Religious Beliefs” (13 items; « = .85), included several
belief items that are culturally regarded as religious or supernatural. The belief items referred to var-
ious types of supernatural and superhuman agents, such as the beliefs in some kind of higher power
(e.g., God, local gods, Buddha, or Old Heavenly Grandfather), beliefs in the divine creation of the
Earth as well as beliefs in ghosts, ancestral spirits, and demons, and some people having inborn
supernatural abilities (e.g., ability to see the future or read other people’s minds). This factor also
included beliefs in different kinds of supernatural forces and principles, which included fate, fortune,
qi, and tao, as well as the existence of souls. The explicitly religious practice of praying, meditating, or
reciting mantras was also included, as well as two items regarding the effects of belief in supernatural
forces (i.e., violating feng shui), though these final two items had low explanatory value.

The second factor, “Beliefs about the Efficacy of Supernatural Practices” (14 items; a = .82), con-
sisted solely of the practice-effect items, which tapped a large range of beliefs about the positive or
negative cosmic consequences of participation or failed participation in various rituals or practices.
This means that, in contrast to representing the participants’ frequency of practice, all items in this
factor tapped their belief in the impact of the various practices, such as following the teachings of
religious texts, attending religious services, making offerings to gods and ancestors, or praying to
a god for a better performance in an exam.

Items that loaded on the third factor, “Active Engagement in Supernatural Practices” (10 items; o
=.78), captured the practice frequency of actions that related to supernatural agents and rituals that
are characteristic and interwoven in Chinese everyday life. Examples included making offerings to
and venerating ancestors, wearing talismans, having one’s fortune or fate read, determining lucky
days, and using feng shui to improve one’s fortune. Consistent with the idea that there are close con-
nections between conceptions of Earth’s vitality and various Chinese folk practices (e.g., Paper, 2008;
Paton, 2007), the third factor also included a belief in Nature’s agency.

Interestingly, due to participants’ consistently high level of endorsement, items tapping Gaia
beliefs in “Nature as a powerful being” and “Earth as alive” did not load onto any factor. That is,
because almost all participants strongly endorsed these beliefs, there was insufficient variability to
differentiate participants or to lead these items to load onto a specific latent variable. As described
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earlier, attention to Nature and natural order are acknowledged features of Chinese cultural beliefs.
The current findings suggest that even as animistic or agentive connotations to such nature-focused
cultural beliefs are generally not highlighted or discussed, they are likely to be present and to rep-
resent a potentially significant conceptual component.

Based on these factor analytic results, we formed three mean variables representing each factor, and
explored their relationship to the measure of scientific understanding (CINS) and performance on the
Speeded Design task. First, we conducted partial correlations that controlled for the effects of speed on
the being-made and human-made groups separately (see Table 3). These analyses revealed that design
endorsement in the being-made condition was systematically related to the “Active Engagement in
Supernatural Practices” factor, which included practices involving Chinese folk religious concepts
as well as a belief in Nature’s agency. No other correlations were found with the Speeded Design task.

To further explore the influence of individual difference factors on performance in the Speeded
Design task, we regressed participants’ intentional design endorsement in the being-made group and
human-made group onto the CINS scores and three practice and belief factors while controlling for
Speed. In the being-made group, participants’ creation endorsement was predicted by Speed and
marginally by the Active Engagement in Supernatural Practices factor, R* =.085, F(5, 132) = 2.5,
p <.05. In the human-made group, creation endorsement was predicted by Speed, and negatively
predicted by both natural selection understanding and Active Engagement in Supernatural Practices.
Thus, higher understanding of natural selection and stronger Active Engagement in Supernatural
Practices independently predicted lower endorsement of the idea that people make natural phenom-
ena, R* =.125, F(5, 102) = 2.9, p <.05 (see Table 4).

Discussion

This study explored adults’ intuitions about the origins of natural phenomena. It examined whether
Chinese adults, who live in a non-Western, non-Abrahamic culture marked by self-identified athe-
ism and a rejection of creationism, have a tendency to view natural phenomena as agentively caused,
particularly when reasoning automatically. Our results suggest that they do. Chinese participants
defaulted to the notion that both living and non-living natural phenomena were made by someone,
especially when forced to rely on their gut intuitions under speeded conditions. This finding is con-
sistent with previous findings of a design bias in Western samples (Jarnefelt, 2013; Jarnefelt et al.,
2015). It also aligns with prior research on Western and non-Western adults’ teleological tendency
to ascribe functions to nature (Kelemen et al., 2013; Kelemen & Rosset, 2009; Rottman et al., 2017).

In order to examine what kinds of cultural conceptions - beyond creationist and monotheistic
belief - relate to tendencies to view natural phenomena as caused by someone, we designed a survey
that tracked participants’ supernatural beliefs and practices within the broader framework of Chinese

Table 3. Partial correlations between the Speeded Design task, personal belief and practice factors, and natural selection
understanding (CINS).

Variable 1. 2. 3. 4. 5.

Being-made group
1. Speeded Design task -

2. Explicit Supernatural and Religious Beliefs .07 -

3. Beliefs about the Efficacy of Supernatural Practices .06 a7* -

4. Active Engagement in Supernatural Practices A7* S56%*¥* 14 -

5. CINS -.10 -.07 -.02 -.02 -

Human-made group
1. Speeded Design task -

2. Explicit Supernatural and Religious Beliefs .10 -

3. Beliefs about the Efficacy of Supernatural Practices .08 52xx¥ -

4. Active Engagement in Supernatural Practices —.08 39%** 38¥*** -

5. CINS .03 14 -.14 -.16 -

*p <.05; **p <.01; ***p <.001.
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Table 4. Linear regressions predicting test item endorsement in the Speeded Design task.

B SEB B
Being-made group
Explicit Supernatural and Religious Beliefs —-.03 .05 -.05
Beliefs about the Efficacy of Supernatural Practices 04 .08 04
Active Engagement in Supernatural Practices .09 .05 A9t
CINS =15 13 -.10
Speed -13 .05 —.21%
Human-made group
Explicit Supernatural and Religious Beliefs .04 .04 1
Beliefs about the Efficacy of Supernatural Practices .10 .09 a3
Active Engagement in Supernatural Practices —.09 .05 -20"
CINS (Conceptual Inventory of Natural Selection) -23 Al —.20%
Speed -12 .05 —.25%

p <.10; *p < .05.

folk culture. Results from this measure showed that, despite their marked tendency to identify as
atheists, all participants endorsed some or many supernatural beliefs and practices — a finding
that converges with other culturally sensitive surveys among groups that do not have predominantly
Abrahamic beliefs and practices (Gries et al., 2012; Hu, 2016; Wenfang, 2014; Yang & Hu, 2012). Our
results further revealed that rather than being related to monotheistic creation belief (see Explicit
Supernatural and Religious Beliefs factor), Chinese adults’ design bias was related to an animistic
folk belief in Nature as a need-responsive agent and to actions invoking ancestors, local gods,
luck, fate, and fortune (i.e., Active Engagement in Supernatural Practices factor). Notably, however,
this latter Active Engagement in Supernatural Practices factor was only a marginally significant pre-
dictor in our model - a pattern that may have resulted because a grouping of certain beliefs was
almost entirely not included in this or any other factor: Specifically, almost all the informal beliefs
reflecting ideas about Nature’s and Earth’s imminent agency (i.e., those tapping the folk concept
of “Gaia”) were, unexpectedly, so invariantly and strongly endorsed by Chinese adults that they
did not load with any other variables. Because of the lack of variance, it was also not possible to iso-
late a sizeable group of Gaia non-endorsers for purposes of separate analyses or to explore the associ-
ation between these animistic intuitions and Chinese adults’ rather marked intuitions about
intentional origins in nature (see Jarnefelt et al., 2015, for relationship in secular Western samples;
also Kelemen & Rosset, 2009; Kelemen et al., 2013).

Although more research is needed on culture-specific factors, overall our findings are consistent
with the view that a design bias is a general feature of adult mentality that is independent of explicit
creationist or Abrahamic monotheistic belief, despite frequent assumptions that such beliefs are its
source. By contrast, it would seem that intuitions about design and intentional origins relate to a
wide array of agency concepts (Jarnefelt, 2013; Jarnefelt et al., 2015; Kelemen et al., 2013; Kelemen
& Rosset, 2009; see also Banerjee & Bloom, 2014; Willard & Norenzayan, 2017). Furthermore, pat-
terns involving the Active Engagement in Supernatural Practices factor provide additional insights
into the dynamics of design intuitions not revealed in earlier research. Specifically, they suggest that,
while often under-documented, the practice of simply engaging in culturally normative ritualistic
actions (e.g., making offerings to ancestors) might help foster design intuitions even in individuals
who reject a formal religious identity and view themselves as “non-religious.” This finding lends
weight to recent calls for a greater focus on practices in research on religion (e.g., Sosis & Kiper,
2014), given the potential cognitive implications that such behaviors and their associated contexts
may have (see also Liénard, 2006; Sebestény & Emmons, 2017).

In addition to findings from the being-made group, interesting patterns of response in the human-
made group emerged. In contrast to previous studies with Western adults, Chinese participants were
more willing to endorse the notion that people design living and non-living natural phenomena. But
while this finding might suggest that Chinese adults were therefore blurring a distinction between
human and supernatural creative agency, several findings mitigate this interpretation. First, while



RELIGION, BRAIN & BEHAVIOR 13

Chinese adults’ endorsements in the human-made condition were relatively high, they were far lower
than in the being-made condition. Second, although endorsements in the being-made condition were
positively predicted by Active Engagement in Supernatural Practices, the same factor negatively pre-
dicted these endorsements in the human-made condition, which were instead predicted by poor scien-
tific knowledge. This differential pattern suggests that judgments in the human-made condition
therefore truly reflected artificialist ideas about the ability of human agents to control and create
nature. In the future, more research is needed to understand the cultural factors promoting these arti-
ficialist beliefs. It is possible that culturally important myths and narratives that emphasize human
abilities to tame natural events (e.g., the story of Great Yu controlling the waters or Old Man Yu
Gong moving the mountain), as well as explicitly taught Maoist cultural ideas that “Humans must
conquer nature,” might play a role (see, e.g., Grumbine & Xu, 2011; McNeal, 2012; Shapiro, 2001).

Conclusion

The present results provide evidence of culturally recurrent and potentially universal cognitive ten-
dencies to construe natural phenomena as purposefully made by an agent. They demonstrate that
intuitions about intentional origins exist independent of Western cultural constructs, most especially
monotheistic beliefs in a creator God. The present results also broaden our understanding of the way
various cultural beliefs and practices relate to this type of design intuition and reveal that an array of
cultural expressions may be associated. In the future, more research is needed to broaden investi-
gations of the relationship between automatic intuitions about intentional origins and different
types of culture-specific or potentially pan-cultural agency or supernatural agency ideas, especially
given the unexpectedly marked pervasiveness of some of them. An examination of interconnections
to other spontaneous cognitive biases such as the teleological tendency to assume function would also
be beneficial (e.g., Rottman et al., 2017). Such research will require increased interdisciplinary collab-
oration between researchers across the humanities, social, behavioral and natural sciences, as well as
mixed methodological solutions that allow the assessment of people’s reasoning and beliefs beyond
one-dimensional and often Abrahamic or Christocentric polling and surveying approaches (see
Cadge, Levitt, & Smilde, 2011; Pyysidinen, 2012; Slingerland, 2008, 2013; Slingerland & Collard, 2012).

Acknowledgments

We thank Chen Shen, Arthur Fu, Denise Chau, and Fang Hong for their help with the translations. Many thanks also
to Flavio Esposito for his work on programming the online study, and to Richard Laskey for programming the Chinese
version of the study.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This research was supported by awards from the Emil Aaltosen Sddtié [Emil Aaltonen Foundation] to Elisa Jarnefelt,
Templeton World Charity Foundation TWCF0020-WP3 to Ligi Zhu, Templeton World Charity Foundation
TWCF0020-WP1 and National Science Foundation (NSF) REC-0529599 to Deb Kelemen.

References

Anderson, D. L., Fisher, K. M., & Norman, G. J. (2002). Development and evaluation of the conceptual inventory of
natural selection. Journal of Research in Science Teaching, 39, 952-978. doi:10.1002/tea.10053

Banerjee, K., & Bloom, P. (2014). Why did this happen to me? Religious believers’ and non-believers’ teleological
reasoning about life events. Cognition, 133(1), 277-303. doi:10.1016/j.cognition.2014.06.017

Barrett, J. L. (2004). Why would anyone believe in God? Lanham, MD: AltaMira Press.


https://doi.org/10.1002/tea.10053
https://doi.org/10.1016/j.cognition.2014.06.017

14 e E. JARNEFELT ET AL.

Barrett, J. L. (2012). Born believers: The science of children’s religious belief. New York: Free Press.

Bloom, P. (2007). Religion is natural. Developmental Science, 10(1), 147-151. doi:10.1111/.1467-7687.2007.00577 x

Boyer, P. (2003). Religious thought and behaviour as by-products of brain function. Trends in Cognitive Sciences, 7(3),
119-124. doi:10.1016/S1364-6613(03)00031-7

Cadge, W., Levitt, P., & Smilde, D. (2011). De-centering and re-centering: Rethinking concepts and methods in the
sociological study of religion. Journal for the Scientific Study of Religion, 50(3), 437-449. doi:10.1111/j.1468-
5906.2011.01585.x

Clément, P. (2015). Creationism, science and religion: A survey of teachers’ conceptions in 30 countries. Procedia -
Social and Behavioral Sciences, 167, 279-287. d0i:10.1016/j.sbspro.2014.12.675

Eidson, R. C., & Coley, J. D. (2014). Not so fast: Reassessing gender essentialism in young adults. Journal of Cognition
and Development, 15(2), 382-392.

Evans, E. M. (2001). Cognitive and contextual factors in the emergence of diverse belief systems: Creation versus evol-
ution. Cognitive Psychology, 42, 217-266. doi:10.1006/cogp.2001.0749

Evans, J. St. B. T., & Curtis-Holmes, J. (2005). Rapid responding increases belief bias: Evidence for the dual-process
theory of reasoning. Thinking ¢~ Reasoning, 11(4), 382-389. doi:10.1080/13546780542000005

Evans, J. St. B. T., & Stanovich, K. E. (2013). Dual-process theories of higher cognition: Advancing the debate.
Perspectives on Psychological Science, 8(3), 223-241. doi:10.1177/1745691612460685

Farha, M. (2012). Global gradations of secularism: The consociational, communal and coercive paradigms.
Comparative Sociology, 11, 354-386. doi:10.1163/156913312X638598

Goldberg, R. F., & Thompson-Schill, S. L. (2009). Developmental “roots” in mature biological knowledge. Psychological
Science, 20(4), 480-487.

Gries, P., Su, J., & Schak, D. (2012). Toward the scientific study of polytheism: Beyond forced-choice measures of reli-
gious belief. Journal for the Scientific Study of Religion, 51(4), 623-637. doi:10.1111/j.1468-5906.2012.01683.x

Grumbine, R. E., & Xu, J. (2011). Creating a “conservation with Chinese characteristics”. Biological Conservation, 144,
1347-1355. doi:10.1016/j.biocon.2011.03.006

Harrison, P. (2006). “Science” and “religion”: Constructing the boundaries. The Journal of Religion, 86(1), 81-106.
doi:10.1086/497085

Henrich, J., Heine, S. J., & Norenzyan, A. (2010). The weirdest people in the world? Behavioral and Brain Sciences, 33
(2/3). doi:10.1017/50140525X0999152X

Heywood, B. T., & Bering, J. M. (2014). “Meant to be”: How religious beliefs and cultural religiosity affect the implicit
bias to think teleologically. Religion, Brain ¢ Behavior, 4(3), 183-201. doi:10.1080/2153599X.2013.782888

Hill, J. (2014a). National study of religion and human origins. BioLogos. Retrieved from https://biologos.org/uploads/
projects/nsrho-report.pdf

Hill, J. (2014b). Rejecting evolution: The role of religion, education, and social networks. Journal for the Scientific Study
of Religion, 53(3), 575-594. doi:10.1111/jssr.12127

Homola, S. (2013). Pursue good fortune and avoid calamity: The practice and status of divination in contemporary
Taiwan. Journal of Chinese Religions, 41(2), 124-147. doi:10.1179/0737769X13Z.0000000005

Hood, B. M. (2009). Supersense: Why we believe in the unbelievable. New York: HarperCollins.

Hu, A. (2016). Ancestor worship in contemporary China: An empirical investigation. China Review, 16(1), 169-186.

Jarnefelt, E. (2013). Created by some being: Theoretical and empirical exploration of adults’ automatic and reflective
beliefs about the origin of natural phenomena. Doctoral thesis. Department of World Cultures, University of Helsinki.

Jarnefelt, E., Canfield, C. F., & Kelemen, D. (2015). The divided mind of a disbeliever: Intuitive beliefs about nature as
purposefully created among different groups of non-religious adults. Cognition, 140, 72-88. doi:10.1016/j.cognition.
2015.02.005

Joreskog, K. (1978). Structural analysis of covariance and correlation matrices. Psychometrika, 43(4), 443-477.

Kahneman, D. (2011). Thinking fast and slow. Straus and Giroux: Farrar.

Kelemen, D. (1999a). The scope of teleological thinking in preschool children. Cognition, 70, 241-272.

Kelemen, D. (1999b). Why are rocks pointy?: Children’s preference for teleological explanations of the natural world.
Developmental Psychology, 35, 1440-1452.

Kelemen, D. (2004). Are children “intuitive theists”?. Reasoning about purpose and design in nature. Psychological
Science, 15(5), 295-301. doi:10.1111/§.0956- 7976.2004.00672.x

Kelemen, D., & Carey, S. (2007). The essence of artifacts: Developing the design stance. In S. Laurence & E. Margolis
(Eds.), Creations of the mind: Theories of artifacts and their representation (pp. 212-230). Oxford: Oxford
University Press.

Kelemen, D., & DiYanni, C. (2005). Intuitions about origins: Purpose and intelligent design in children’s reasoning
about nature. Journal of Cognition and Development, 6, 3-31.

Kelemen, D., & Rosset, E. (2009). The human function compunction: Teleological explanation in adults. Cognition, 111
(1), 138-143. doi:10.1016/j.cognition.2009.01.001

Kelemen, D., Rottman, J., & Seston, R. (2013). Professional physical scientists display tenacious teleological tendencies:
Purpose-based reasoning as a cognitive default. Journal of Experimental Psychology: General, 142(4), 1074-1083.
doi:10.1037/ 20030399


https://doi.org/10.1111/j.1467-7687.2007.00577.x
https://doi.org/10.1016/S1364-6613(03)00031-7
https://doi.org/10.1111/j.1468-5906.2011.01585.x
https://doi.org/10.1111/j.1468-5906.2011.01585.x
https://doi.org/10.1016/j.sbspro.2014.12.675
https://doi.org/10.1006/cogp.2001.0749
https://doi.org/10.1080/13546780542000005
https://doi.org/10.1177/1745691612460685
https://doi.org/10.1163/156913312X638598
https://doi.org/10.1111/j.1468-5906.2012.01683.x
https://doi.org/10.1016/j.biocon.2011.03.006
https://doi.org/10.1086/497085
https://doi.org/10.1017/S0140525X0999152X
https://doi.org/10.1080/2153599X.2013.782888
https://biologos.org/uploads/projects/nsrho-report.pdf
https://biologos.org/uploads/projects/nsrho-report.pdf
https://doi.org/10.1111/jssr.12127
https://doi.org/10.1179/0737769X13Z.0000000005
https://doi.org/10.1016/j.cognition.2015.02.005
https://doi.org/10.1016/j.cognition.2015.02.005
https://doi.org/10.1111/j.0956-%207976.2004.00672.x
https://doi.org/10.1016/j.cognition.2009.01.001
https://doi.org/10.1037/%20a0030399

RELIGION, BRAIN & BEHAVIOR (&) 15

Legare, C., Zhu, L., & Wellman, H. M. (2013). Examining biological explanations in Chinese preschool children: A
cross-cultural comparison. Journal of Cognition and Culture, 13, 67-93. doi:10.1163/15685373-12342085

Liénard, P. (2006). The making of peculiar artifacts: Living kind, artifact and social order in the Turkana sacrifice.
Journal of Cognition and Culture, 6(3-4), 343-373. do0i:10.1163/156853706778554940

Lombrozo, T., & Carey, S. (2006). Functional explanation and the function of explanation. Cognition, 99(2), 167-204.

McNeal, R. (2012). Constructing myth in modern China. The Journal of Asian Studies, 71(3), 679-704. doi:10.1017/
$0021911812000630

Miller, J. D., Scott, E. C., & Okamoto, S. (2006). Science communication: Public acceptance of evolution. Science, 313,
765-766. doi:10.1126/science.1126746

Oppenheimer, D. M., Meyvis, T., & Davidenko, N. (2009). Instructional manipulation checks: Detecting satisficing to
increase statistical power. Journal of Experimental Social Psychology, 45, 867-872. doi:10.1016/j.jesp.2009.03.009

Paper, J. (2008). Chinese traditional concepts of nature. In B. R. Taylor (Ed.), The encyclopedia of religion and nature
(pp- 294-299). New York: Continuum.

Paton, M. J. (2007). Fengshui: A continuation of “art of swindlers”? Journal of Chinese Philosophy, 34(3), 427-445.
doi:10.1111/j.1540-6253.2007.00427 x

Pew Research Center. (2013). Public’s views on human evolution. Retrieved from http://www.pewforum.org/files/2013/
12/Evolution-12-30.pdf

Pyysidinen, I. (2012). Putting cognition and culture back together again: Religion in mind and society. Method and
Theory in the Study of Religion, 24, 29-50. doi:10.1163/157006811X609150

Roberts, M. J., & Newton, E. J. (2001). Inspection times, the change task, and the rapid-response selection task. The
Quarterly Journal of Experimental Psychology Section A, 54(4), 1031-1048. doi:10.1080/02724980143000082

Rosset, E. (2008). It’s no accident: Our bias for intentional explanations. Cognition, 108, 771-780. doi:10.1016/j.
cognition.2008. 07.001

Rottman, J., Zhu, L., Wang, W., Schillaci, R. S., Clark, K., & Kelemen, D. (2017). Cultural influences on the teleological
stance: Evidence from China. Religion, Brain & Behavior, 7, 17-26. doi:10.1080/2153599X.2015.1118402

Schachner, A., Zhu, L., Li, J., & Kelemen, D. (2017). Is the bias for function-based explanations culturally universal?
Children from China endorse teleological explanations of natural phenomena. Journal of Experimental Child
Psychology, 157, 29-48. doi:10.1016/j.jecp.2016.12.006

Sebestény, A., & Emmons, N. (2017). Balinese Hindus’ afterlife beliefs as stable constructs: An effect of high frequency
domestic rituals. Journal of Cognition and Culture, 5, 437-462. doi:10.1163/15685373-12340013

Shapiro, J. (2001). Mao’s war against nature: Politics and the environment in revolutionary China. Cambridge:
Cambridge University Press.

Slingerland, E. (2008). What science offers the humanities: Integrating body ¢ culture. New York: Cambridge
University Press.

Slingerland, E. (2013). Body and mind in early China: An integrated humanities-science approach. Journal of the
American Academy of Religion, 81(1), 6-55. doi:10.1093/jaarel/1fs094

Slingerland, E., & Collard, M. (Eds.). (2012). Creating consilience: Integrating the sciences and the humanities. New
Directions in Cognitive Science series. New York: Oxford University Press.

Sosis, R., & Kiper, J. (2014). Religion is more than belief: What evolutionary theories of religion tell us about religious
commitments. In M. Bergmann, & P. Kain (Eds.), Challenges to religion and morality: Disagreements and evolution
(pp- 256-276). New York: Oxford University Press.

Tabachnick, B., & Fidell, L. (2001. Using multivariate statistics (4th ed.). Boston: Allyn & Bacon.

Thoraval, J. (1996). The western misconception of Chinese religion: A Hong Kong example. China Perspectives, 3, 58-65.

Wenfang, T. (2014). The worshipping atheist: Institutional and diffused religiosities in China. China: An International
Journal, 12(3), 1-26.

Willard, A., & Norenzayan, A. (2017). “Spiritual but not religious”: Cognition, schizotypy, and conversion in alterna-
tive beliefs. Cognition, 165, 137-146. doi:10.1016/j.cognition.2017.05.018

WIN-Gallup International. (2012). Global index of religiosity and atheism. Retrieved from http://www.wingia.com/
web/files/news/14/file/14.pdf

WIN-Gallup International. (2015). Losing our religion? Two thirds of people still claim to be religious. Retrieved from
http://www.wingia.com/web/files/news/290/file/290.pdf

Wolpert, L. (2006). Six impossible things before breakfast. The evolutionary origins of belief. London: Faber and Faber
Limited.

Wong, W. Y. (2011). Defining Chinese folk religion: A methodological interpretation. Asian Philosophy, 21(2), 153-
170. d0i:10.1080/09552367.2011.563993

Yang, F.,, & Hu, A. (2012). Mapping Chinese folk religion in mainland China and Taiwan. Journal for the Scientific
Study of Religion, 51(3), 505-521. d0i:10.1111/.1468-5906.2012.01660.x

Yeh, K. H,, Yi, C. C, Tsao, W. C., & Wan, P. S. (2013). Filial piety in contemporary Chinese societies: A comparative
study of Taiwan, Hong Kong, and China. International Sociology, 28(3), 277-296.


https://doi.org/10.1163/15685373-12342085
https://doi.org/10.1163/156853706778554940
https://doi.org/10.1017/S0021911812000630
https://doi.org/10.1017/S0021911812000630
https://doi.org/10.1126/science.1126746
https://doi.org/10.1016/j.jesp.2009.03.009
https://doi.org/10.1111/j.1540-6253.2007.00427.x
http://www.pewforum.org/files/2013/12/Evolution-12-30.pdf
http://www.pewforum.org/files/2013/12/Evolution-12-30.pdf
https://doi.org/10.1163/157006811X609150
https://doi.org/10.1080/02724980143000082
https://doi.org/10.1016/j.cognition.2008.%2007.001
https://doi.org/10.1016/j.cognition.2008.%2007.001
https://doi.org/10.1080/2153599X.2015.1118402
https://doi.org/10.1016/j.jecp.2016.12.006
https://doi.org/10.1163/15685373-12340013
https://doi.org/10.1093/jaarel/lfs094
https://doi.org/10.1016/j.cognition.2017.05.018
http://www.wingia.com/web/files/news/14/file/14.pdf
http://www.wingia.com/web/files/news/14/file/14.pdf
http://www.wingia.com/web/files/news/290/file/290.pdf
https://doi.org/10.1080/09552367.2011.563993
https://doi.org/10.1111/j.1468-5906.2012.01660.x

16 e E. JARNEFELT ET AL.

Appendices

Appendix A. Instructions of the Speeded Design task (being-made group; speeded
condition)

FERGUES T, REBRINFRSEIE R, RRaE B2 RRER,
In this task you will see pictures of different kinds of things. You will also see colorful shapes.

HEER PR, JHRERENNZIAA LA (LA, SRR, B, R E S A RHENE T
FHRAYE,  ERBZE (eSS BT M (FIIFE iR A a0E) Wl (&
WEHIELL TR AN EEE RS T ZWMG? FR g me R,

When you see a picture of a thing, your task is to identify if any subject purposefully created the item at some point in
time or whether the item (or a precursor) just happened and was therefore not made by any being. That is, when
prompted to give a response, please consider the question “did any subject purposefully make this,” and respond either
“YES” or “NO.”

HEERRIFER, RAVEAROARE EE RS R, TR, “EHEERTZ, Frigm
ALGRERA RE M B G HH ARGt — DA, ARKIE, M2, —AE. B, —
AR JIE, — MR,

It is important for you to note that by using the term “subject” we are deliberately non-specific. For us, “subject” might
refer to any kind of being who makes things deliberately. Some possibilities that you might draw upon are: a human,
Mother Nature, an alien, an animal, God, a mystical power, a spiritual force, etc.

MRS, TR RS RAEE R IF Bl Lo T AR a2 AR, s Z R R %S
=R A o Bk, XET s, RATRES AN B A, X T AR — A3,
X T AN, SR AN, AEERAT 4, B R AR TR AR TR F
JEEIT, R, EH ISR T TR EERE T  (RERETED |

For our purposes, the specific identity of the “subject” is unimportant and can vary across items so please do not feel
restricted to considering only one kind of being (e.g., human) for everything. Thus, for some items, you might think
the “being” is a human, for other items an animal, and for others that it is a more abstract higher power. Regardless
of who/what it is, all that matters is that you judge whether ANY kind of being was involved. That is, please consider
whether some being/any being made the item (or its precursors) or not.

HURE IR T, 3 RGE AR AR E ) BEAR T,

i P E A 2

FEARBIRL R, A B ORISR TP EORTES? R EE T
AIERUA — DN Z TR I, IR, HERIEE,
FETHENL AL

AR T D

R TG HZ TR

When you see the picture, decide whether or not some subject purposefully made the thing in the picture. Please respond
using the computer keyboard. In your opinion, did any subject purposefully make the thing in the picture? YES or NO.
Sometimes only a colorful shape appears. If so, please always press NO.

On the computer keyboard:
If YES press letter D.
If NO press letter J.

PR AR WA BRI IR R B ZR VG, 5 R s R By 2 AU AR AR,

You will have very limited time to evaluate the thing in the picture. Be alert because the pictures will change quickly.

AR RIS, BT AT LA BOHR — BT RO BA T A SR I R AR IEO%
W,

This is not a test of knowledge. We are not interested in whether the answers are right or wrong — we are simply interested
in your thinking about the origins of the items we present.

RIFEE, AR IR R SR U I A 2 BRI SO A, BRI A0 I 7 T4
W FEDEE, TR AL,

As a final clarification, please don’t assess if the picture was manipulated or photo-shopped. We are interested in your
opinion about the thing depicted in the picture, not the picture itself.
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REAEFIN SRR RIEZ — T RS, EEERES T, R4 MG B EIEE RIS,
You will first receive eight practice trials so you can get a feel for the task. In the main task, you will also get a break after
every 24 items.

DR AR HE RSP REAT BIZR ST B, TR T A
If you are ready to proceed to the practice phase, please press the SPACE bar.

HILRER YU EE,
PLEASE REMEMBER TO ANSWER AS QUICKLY AS YOU CAN.

Appendix B. Chinese practices and beliefs survey

Practice frequency
On a scale of 1-5 how often do you do the following?

T 1-5 A9 PF 2 00 B2 AR LR S A

1 = rarely or never, 5 = often or always

1=JLFAR, 5=2FEEHE

—

. meditate/pray/recite mantras [PF_Mantras]
=TS

—

2. read religious texts (such as the Bible, sutras, the Torah, the Koran, Taoist texts, etc.) [PF_Texts]
2. RIEREHAME DA (LR, HE, AR, T2s, EEs)

3. attend religious services at a shrine/temple/church/mosque, etc. [PF_Services]

3. R, SFE, B EESTEIRAT R B )

4. make offerings/burn incense for local gods or ancestors [PF_Offerings]

A e

5. venerate ancestors at home, in the temple, at their graves [PF_Venerate]

SAESCEL, SF B ZE AR FEAH R

wear talismans (crucifix, rosary, prayer beads, objects for good fortune, zodiac symbols, etc.) [PF_Talismans]

6.
6. A ST (3 BBk, Bk, HORIFERIIE . AR E A

7. had your fortune or fate read (e.g., checking your /\¥, numerologist, astrologer, face reader, palm reader, etc.)
[PF_Fortune]
7. BN REIE R B (s BRI RN, FHifr ey, SRR, BIAMTHASESE)

8. followed the advice of a fortune teller (e.g., changing your name or appearance or customs) [PF_FollowedFortune]

8. Wr B & AU (LIS IR 44 5. ARBRE ST 150

9. hired someone (a chiomancer) or used an almanac to determine lucky days [PF_LuckyDays]

9. JEMAIN (R S R IR IGE &

10. used feng shui or displayed objects in your home to improve your fortune [PF_FengShui]

10.7E R 8 LR MUK B B AR SR i AR (38 S

11. wear red clothing on certain holidays [PF_Red]
11, FEAEE B H 27 2L AR

12. practice tai chi chuan or qi gong [PF_Tai Chi]
12. 253 KB ST

Practice-effects
What would happen if you:

Hrags ek
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Assess the outcome of the following actions on a scale of 1 to 5
5 1-5 80T O VA AT AT g i 2R

1 = negative outcome, 3 = no difference, 5 = positive outcome
1= HRACR, 3=¥HZ5, 5=BHICR

1. praying, meditating, or reciting mantras regularly [PE_Praying]

LSRR AT # . AR

2. not praying, meditating, or reciting mantras [PE_NotPraying]

2. WEARARAT#S . AR EIHE

3. not following the teachings of the Bible/Koran/Torah/sutras etc. [PE_NotFollowing]
3 MRARANEAE RS, WA, MNEATEE R HENET

4. regularly attending religious services at a church/temple/shrine/mosque [PE_Services]

4 WMRRAE RS IR, <P, L, HAE S BT R EEE S

5. not regularly attending religious services at a church/temple/shrine/mosque [PE_NoServices]

5. WURIRAREA M S INF R . S5, ., B ESF RATHREGE 3

6. making offerings every day to gods or ancestors [PE_Offerings]
6. WIARAREER A W B SR L &

7. not making routine offerings to gods or ancestors [PE_NoOfferings]

7. WURAIREA B R G5 1 ] Bl o= st &

8. not making offerings on special occasions (holidays, grave-cleaning days, etc.) to gods or ancestors
[PE_NoSpecialOfferings]
8. WARARAERFRINIZ & CIH . IEWIEESE) . A% B Lt

9. praying to a god for better performance in an exam in addition to studying [PE_PrayStudying]

9. WIRMRER T 2230 250, T A 2% B AT LA 1 45t

10. not praying to a god for better performance in an exam in addition to studying [PE_NotPrayStudying]

10. URARER 12220, A TR A #6525 1l T DU I 5t

11. if you were told which days were lucky and unlucky for an important event and choose to have it on an unlucky day
[PE_UnluckyDay]

LIRS PR EE RS, ERPOS IAT 72 AL H AR T, TS 2 T
HHHT

12. going out at night on ghost days [PE_GhostDays]
12, AR ARAE TR Lt ]

13. getting advice from a fortune teller and choosing not to follow it [PE_IgnoreFortune]

13. BRI i S A8 BLAS B 2 WO HLBCA 2 IR LA

14. if you forget your lucky talisman at home or don’t wear it [PE_ForgotTalisman]

14, WERVAEY ST 7 X B WA ke

15. violating principles of feng shui (e.g., sleeping with your head in the wrong direction) [PE_ViolateFengShui]
15, QUERARIET 7K CLE U BE S I i Sk ) 5= K 77 17D

16. not wearing red on the New Year [PE_RedNewYear]
16. WISAR I i ap (R B R 2R 4

17. the effect on your health if you regularly practice tai chi chuan/qi gong [PE_TaiChiHealth]
17. WARARA U A ST ORAR 2R /ST, AR AR R R A B2

18. the effect on your qi if you regularly practice tai chi chuan/qi gong [PE_TaiChiQi]
18. WURARA FUR MR ST ORARZE /ST, SR S 38 A 5 R
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Beliefs
Please rate on the scale below how much you agree or disagree with the following statements:
Strongly disagree 1-----2-----3-----4-----5 Strongly agree

B HERRAS RGN T8N T A RE R RAENEE,
£ [0 N1 S R — T— & | o]

1. I believe in the existence of some kind of higher power or being such as God, gods, local gods, the Buddha, (Old
Heavenly Grandfather), etc. [B_HigherPower]
L EAEAER Char, whfl, #h0, BB4. 3595, BRI HMFLE,

2. I believe in the existence of spirits such as ghosts, ancestral spirits, demons, etc. [B_Spirits]

2. ARG RS R, HERRM, KB MFFE,

3. I believe in the existence of forces that are beyond natural laws, such as fate, fortune, karma, reincarnation, qi, tao,
etc. [B_Forces]

3, &*ﬂfu%ﬁﬂiﬁﬁ‘ﬁimﬁﬁ’lﬁi (fpig, B4, B, 8RR, E KEAE,

4.1 believe that some kind of higher powers/spirits/forces created the Earth and living things (animals, plants) but does
not currently have any influence on them. [B_CreationPassive]

4 FRARE R AT R AR b 03 T ERRZE Y (Bh, YD . ER B RTIER AR,

5. I believe that some kind of higher powers/spirits/forces created the Earth and living things (animals, plants) and
continues/continue to have an influence on them. [B_CreationActive]

5FARE AP B E KA/ R AR RAIQNE T HERRAY) (S, YD JFH4ks8eemithAl,

6.1 believe some people are born with supernatural abilities, such as the ability to see the future, interpret dreams, read
other people’s minds, etc. [B_Supernaturals]

6. FAEA INERMA R A IIREMBE ST, LLITRIA K, A, LAREE,

7. I believe that everything in nature is balanced between yin and yang. [B_YinYang]

7. JAE H AR T TR S [ B4

8. I believe that Earth is alive. [B_EarthAlive]
8. WAB(EH IR A A i,

9. I believe that Nature is a powerful being (existence). [B_NaturePowerful]

9. FAER B RZ—MRIKHAFTE,

10. I believe that everything in Nature (da ziran) has its own soul. [B_NatureSoul]

10. FAHME R AR PR HYHA B ORI R,

11. I believe that Nature responds to the needs of animals to help them survive. [B_NatureRespond]

11, JARTE B 2R B RS (10 5 2R B A 1247

12. I believe that animals have the power to change their own biological traits in order to survive.
[B_AnimalsRespond]
12. BAHE A BESI N T AEAF T SR AT T ) 26 B AIE
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Appendix C. Factor loadings and uniqueness for confirmatory factor model of personal

practices and beliefs

Explicit Supernatural and
Religious Beliefs

Beliefs about the Efficacy of Active Engagement in
Supernatural Practices Supernatural Practices

Unstand-
ardized

SE

Stand-
ardized

Unstand- Stand- Unstand- Stand-
ardized SE ardized ardized SE ardized

| believe in the existence of
some kind of higher power or
being such as God, gods,
local gods, the Buddha, (Old
Heavenly Grandfather), etc.
[B_HigherPower]
believe in the existence of
spirits such as ghosts,
ancestral spirits, demons, etc.
[B_Spirits]
believe in the existence of
forces that are beyond
natural laws, such as fate,
fortune, karma, reincarnation,
qi, tao, etc. [B_Forces]
believe that some kind of
higher powers/spirits/forces
created the Earth and living
things (animals, plants) and
continues/continue to have
an influence on them.
[B_CreationActive]
believe that some kind of
higher powers/spirits/forces
created the Earth and living
things (animals, plants) but
does not currently have any
influence on them.
[B_CreationPassive]
| believe some people are born
with supernatural abilities,
such as the ability to see the
future, interpret dreams, read
other people’s minds, etc.
[B_Supernaturals]
meditate/pray/recite mantras.
[PF_Mantras]
| believe that everything in
Nature (da ziran) has its own
soul. [B_NatureSoul]
| attend religious services at a
shrine/temple/church/
mosque, etc. [PF_Services]

| read religious texts (such as
the Bible, sutras, the Torah,
the Koran, Taoist texts, etc.)
[PF_Texts]

| believe that everything in
nature is balanced between
yin and yang. [B_YinYang]

[I believe in negative/positive
outcome] if one would
violate principles of feng shui
(e.g., sleeping with your head
in the wrong direction).
[PE_ViolateFengShui]

1.00

91

.84

73

71

.65

A4

40

33

.30

.25

.05

.05

.05

.05

.06

.06

.06

.04

.04

.05

.03

18.18

15.38

15.73

14.99

11.24

7.90

6.86

7.90

7.28

4.88

5.00

(Continued)
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Explicit Supernatural and
Religious Beliefs

Beliefs about the Efficacy of
Supernatural Practices

Active Engagement in
Supernatural Practices

Unstand- Stand-
ardized SE ardized

Unstand- Stand-
ardized SE ardized

Unstand- Stand-
ardized SE ardized

[I believe in negative/positive 14 .03 4.43
outcome] if you were told
which days were lucky and
unlucky for an important
event and choose to have it
on an unlucky day.
[PE_UnluckyDay]

[I believe in negative/positive
outcome] if | regularly attend
religious services at a church/
temple/shrine/mosque.
[PE_Services]

[I believe in negative/positive
outcome] if | make offerings
every day to gods or
ancestors. [PE_Offerings]

[I believe in negative/positive
outcome] if | do not follow
the teachings of the Bible/
Koran/Torah/sutras etc.
[PE_NotFollowing]

[I believe in negative/positive
outcome] if | do not regularly
attend religious services at a
church/temple/shrine/
mosque. [PE_NoServices]

[I believe in negative/positive
outcome] if | do not make
routine offerings to gods or
ancestors. PE_NoOfferings]

[I believe in negative/positive
outcome] if | do not pray,
meditate or recite mantras.
[PE_NotPraying]

[I believe in negative/positive
outcome] if | pray to a god for
better performance in an
exam in addition to studying.
[PE_PrayStudying]

[I believe in negative/positive
outcome] if | do not make
offerings on special occasions
(holidays, grave-cleaning
days, etc.) to gods or
ancestors.
[PE_NoSpecialOfferings]

[I believe in negative/positive
outcome] if | pray, meditate,
or recite mantras regularly.
[PE_Praying]

[I believe in negative/positive
outcome] if | do not pray to a
god for better performance
in an exam in addition to
studying.
[PE_NotPrayStudying]

1.06 1 9.75

1.05 N 9.90

1.04 .10 10.22

1.03 .09

11.57

11.42

1.00 - -

97 a1 8.75

93 a2 7.94

.90 12 7.75

.89 .09 10.31

(Continued)
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Continued.

Explicit Supernatural and
Religious Beliefs

Beliefs about the Efficacy of
Supernatural Practices

Active Engagement in
Supernatural Practices

Unstand- Stand-
ardized SE ardized

Unstand-

ardized SE ardized

Stand- Unstand- Stand-

ardized SE ardized

[I believe in negative/positive
outcome] if | get advice from
a fortune teller and choose
not to follow it.
[PE_IgnoreFortune]

[I believe in negative/positive
outcome] if | forget my lucky
talisman at home or don't
wear it. [PE_ForgotTalisman]

[I believe in negative/positive
outcome] on my qi if |
regularly practice tai chi
chuan/qi gong. [PE_TaiChiQi]

[I believe in negative/positive

outcome] if | do not wear red

on the New Year.
[PE_RedNewYear]

use feng shui or display

objects in my home to

improve my fortune.
[PF_FengShui]

have my fortune or fate read

(e.g., checking your J\"7%,

numerologist, astrologer,

face reader, palm reader, etc.)
[PF_Fortune]

hire someone (a chiomancer)

or used an almanac to

determine lucky days.

[PF_LuckyDays]

wear talismans (crucifix,

rosary, prayer beads, objects

for good fortune, zodiac
symbols, etc.) [PF_Talismans]

have followed the advice of a

fortune teller (e.g., changing

your name or appearance or
customs).

[PF_FollowedFortune]

make offerings/burn incense

for local gods or ancestors.

[PF_Offerings]

wear red clothing on certain

holidays. [PF_Red]

| venerate ancestors at home, in
the temple, at their graves.
[PF_Venerate]

| believe that Nature responds
to the needs of animals to
help them survive.
[B_NatureResponds]

79

72

.52

47

.10 8.28

.09 8.42

.10 5.02

.08 5.75

1.53 .18 6.00

143 18 8.05

1.42 a7 8.60

132 .20 6.80

1.28 15 8.60

1.00 - -

.99 .16 4.27

81 15 5.44

.59 a3 4.61

(Continued)
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Continued.
Explicit Supernatural and Beliefs about the Efficacy of Active Engagement in
Religious Beliefs Supernatural Practices Supernatural Practices
Unstand- Stand- Unstand- Stand- Unstand- Stand-
ardized SE ardized ardized SE ardized ardized SE ardized
| practice tai chi chuan or qi 46 1 4.27

gong. [PF_TaiChi]

[I believe in negative/positive]
effect on my health if |
regularly practice tai chi
chuan/qi gong.
[PE_TaiChiHealth]"

[I believe in negative/positive
outcome] if going out at
night on ghost days.
[PE_GhostDays]T

[I believe in negative/positive
outcome] if making offerings
every day to gods or
ancestors. [PE_Offerings]

| believe that Nature is a
powerful being (existence).
[B_NaturePowerful]"

| believe that Earth is alive.
[B_EarthAlive]"

| believe that animals have the
power to change their own
biological traits in order to
survive.
[B_AnimalsRespond]"

+

Note: Dashes (-) indicate the standard error was not estimated.
"These items loaded onto separate factors in the original 6-factor model, but were dropped from the more parsimonious 3-factor
model, as they did not add to model fit (likely due to invariance in responses).
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