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Previous research has shown that the Al (artificial intelligence) sensation often provokes mixed feelings in people
who gain exposure to it. We theorize that intellectual humility, which is the awareness of the fallibility of one’s
beliefs, opinions, and knowledge, can increase participants’ openness to experiences, and consequently promote
acceptance of ChatGPT. In four studies involving a total of 943 participants from various populations (students
and general adults), different measurement methods (self-report and behavioral outcome variables), and diverse
research designs (correlational and experimental approaches), we found consistent evidence that intellectual
humility were associated with more favorable attitudes toward ChatGPT. In Study 1, we observed that Chinese
university students with higher levels of intellectual humility were more accepting of ChatGPT. Study 2 used a
behavioral measure and found that participants with higher levels of intellectual humility were more likely to
select texts generated by ChatGPT. Employing a more diverse population and an experimental design, Study 3
demonstrate a causal link between intellectual humility and acceptance of Al Study 4 further revealed that the
effect was mediated by openness to experiences. These findings provided the first experimental observation that

intellectual humility plays a critical role in embracing emerging technologies in the Al age.

1. Introduction

In the science fiction movie “M3GAN?”, an artificially intelligent doll
develops a destructive sense of over-protection and engages in aggres-
sive behavior aiming at anyone who comes between her and her human
owner. In contemporary real-life settings, Al technology is sweeping our
world and leads to groundbreaking changes in our daily lives (van Dis
et al.,, 2023). For example, ChatGPT, an Al-powered chatbot from
OpenAl reached a milestone monthly active user count of 100 million
within just two months of its existence (ChatGPT sets record for fastest-
growing user base - analyst note, 2023). Despite sparking a frenzy in the
tech community and revolutionizing how people work, live, and play,
ChatGPT is facing mounting criticism. Many jobs are at risk of being
replaced by Al the use of intelligence application in essay writing raises
concerns of cheating and ethics, and journals are prohibiting authorship
credit for such Al tools in published literature (Liebrenz et al., 202.3; Tlili
et al., 2023).

Indeed, historical records have shown that people tend to have mixed
feelings about the emergence of technological advances (Gess! et al.,
2019). Maladjustment of the emerging technologies, a lack of trust, and

feelings of anxiety may hinder people from rational choice in in-
teractions with these important innovations (Bochniarz et al., 2022;
Broadbent, 2017; Suen & Hung, 2023). According to the technology
acceptance model, when users are presented with a new technology, a
complex range of factors, such as perceived ease-of-use of a technology,
usefulness, perceived risk on system use, and social influence, jointly
impact their acceptance and usage behavior (Davis, 1985, 1989).

One important extension of the technology acceptance model is the
examination of individual differences in attitudes toward different Al
services (Venkatesh, 2000; Venkatesh & Davis, 2000). For example,
previous studies have shown that people who displayed higher levels of
performance expectancy of new technologies, personality agreeable-
ness, and hedonic motivations showed stronger behavioral intention
toward Al across multiple industries and sectors (Choung et al., 2023;
Gursoy et al., 2019; Kelly et al., 2022; Sindermann et al., 2022). Despite
previous research yielding insights into rational and non-rational factors
influencing participants’ intentions to use Al systems, the role of intel-
lectual humility, an emerging individual-differences variable, in the
willingness to use Al, particularly ChatGPT, has received limited
attention.
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Our study offer theoretical, practice, and policy contributions.
Theoretically, by examining the role of intellectual humility in the
acceptance of ChatGPT, the present research aims to provide a more
comprehensive understanding of the factors contributing to user
acceptance of Al Investigating the antecedents of Al acceptance can also
lead to the development and empirical testing of various theoretical
model for Al device use acceptance frameworks. Practically, the
increasing integration of ChatGPT into numerous applications makes
people’ lives safer, easier, and healthier in various ways. Understanding
the specific factors that contribute to user acceptance of ChatGPT is
important for facilitating the acceptance and adoption of this AI system.
In addition, this research can provide stakeholders with recommenda-
tions to ensure that their time and money will be appropriately invested
in line with the ever-changing digital society.

In positive psychology literature, intellectual humility is defined as a
mindset that involves a meta-cognitive ability to recognize the intel-
lectual fallibility of one’s beliefs, opinions, and knowledge (Davis et al.,
2016; Hoyle et al., 2016; Leary et al., 2017). Despite lively debates
around the definition, this psychological construct has several critical
elements that may encourage people to embrace the transformative
potential of AI. We theorize that individuals who score highly on in-
tellectual humility may have more favorable attitudes toward ChatGPT.

First, when dealing with contentious topics like the threat of AI on
humanity, people who frequently show intellectually humble thoughts
and behavior are less likely to feel threatened by the evolution of
computer science (Gorichanaz, 2022). This is because intellectual hu-
mility encourages individuals to acknowledge that no single source of
information can provide all the answers. Therefore, those who recognize
their own intellectual limitations may view Al as a tool to overcome
challenges in life, strengthen public safety, create intellectual property,
among other benefits.

Second, intellectually humble individuals approach the world with
an open mind, putting aside their own feelings or opinions to consider
new perspectives (Porter et al., 2022). They actively seek out a range of
opinions and feedback when evaluating new technologies like GPT,
helping them to make more informed judgments. For example, Leary
et al. (2017) found that people who exhibited superior intellectual hu-
mility were less likely to endorse religio-centrism and were more
tolerant of opposing religious viewpoints.

Third, understanding of one’s own limitations can directly
contribute to improving their self-awareness and reducing their intel-
lectual arrogance (Gregg et al., 2017; Leman et al., 2023). An example of
this trait is that people high in intellectual humility may be quicker to
admit that they know little about the evolution of AL It is premature for
an average person to reject the emergence of complex and innovative
technologies in the market. Thus, a person with intellectual humility
may be more open to revise their initial attitudes toward and consider
alternative perspectives on Al.

Some evidence supports the positive role of intellectual humility in
the acceptance of new technologies. For example, Bernabé-Valero et al.
(2018) explored how intellectual humility moderated the relationship
between aging and the adoption of information and communications
technology (ICT). They found a moderating effect of intellectual hu-
mility that enhanced technology adoption. However, there are concep-
tual and methodological issues that warrant closer examination. First,
Bernabé-Valero et al. (2018) study was based only on data from a sample
of Spaniards. It remains unclear whether the conclusions from these
WEIRD (Western, educated, industrialized, rich, and democratic) sam-
ples in cyberpsychology can be applied to other populations.

Second, Bernabé-Valero et al. (2018) study treated intellectual hu-
mility only as a moderator, a third variable that influences the strength
or direction of the relationship between a dependent and independent
variable in correlation. Since there is no manipulation of intellectual
humility, it is difficult to assess its direct causal effects on the adoption of
technologies. Lastly, Bernabé-Valero et al. (2018) study focused pri-
marily on computer and digital devices, not accounting for the unique
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features of ChatGPT that is designed for conversational interaction and
provides an engaging conversation experience. To address these issues,
we conducted a set of studies on the role of intellectual humility in the
adoption of ChapGPT in China, a country with a significant population.
Building on previous research, we hypothesize that individuals with
high levels of intellectual humility will hold more favorable attitudes
toward this new Al chatbot.

A key aspect that has garnered significant scholarly attention in in-
tellectual humility research is openness to new experiences. McElroy
et al. (2014) theorized that while general humility is a broader concept
encompassing humility in all areas of life, intellectual humility specif-
ically relates to people’s humility in intellectual and cognitive contexts.
This involves placing great value on the willingness to negotiated
different ideas, evaluate conflict evidence, and temper offensive re-
actions to critique. Consistent with this theoretical perspective,
numerous studies have provided evidence supporting the notion that
compared to general humility, intellectual humility accounts for a sig-
nificant variance in attitudes and behaviors associated with openness to
experience across diverse contexts (Davis et al., 2016; Zmigrod et al.,
2019). For example, Cao and Li (2023) found that intellectual humility
increased participants’ openness to experience, consequently reducing
an unfair preference for natural drugs.

In addition, a corpus of empirical studies has demonstrated a sig-
nificant relationship between the Big Five Personality trait of Openness
and acceptance of Al For example, Sisk et al. (2020) found a positive
association between parental openness and favorable attitudes toward
Al-driven precision medicine technologies in pediatric healthcare.
Moving beyond the medical domain, researchers have also investigated
the correlation between openness personality and trust toward robots
and Al in a general context. In a study involving 1077 American par-
ticipants, Oksanen et al. (2020) found that openness to experience was a
highly significant predictor of trust in robotization and Al. More
recently, Sindermann et al. (2022) replicated this finding in a Chinese
sample, revealing a positive associations between acceptance of Al and
the openness trait. Based on these findings, it is expected that openness
to experience may play a mediating role in the effect of intellectual
humility on acceptance of ChatGPT.

We conducted four studies to test our focal and mediation hypotheses
that intellectual humility promotes positive attitudes toward ChatGPT
via increased state of openness. In Study 1, we examined the correlation
between intellectual humility, acceptance, and fear of ChatGPT among
Chinese university students. Moving beyond self-report data, Study 2
aimed to replicate the findings in a real-life context by observing the
actual behavior. Adopting an experimental perspective and involving a
general adult population, Study 3 examined the causal influence of in-
tellectual humility on promoting the use of ChatGPT in advertisements.
Study 4 explored the psychological mechanism mediating the associa-
tion between intellectual humility and acceptance of ChatGPT.

2. Study 1

If intellectual humility leads to more positive attitudes toward new
technologies, those who score higher on intellectual humility may show
more acceptance of and less fear of ChatGPT. Study 1 involved a survey
exploring whether intellectual humility emerged as a significant pre-
dictor of people’s attitudes toward ChatGPT.

2.1. Method

2.1.1. Participants

The adequate sample size was determined based on the medium ef-
fect size (r = 0.40) for a correlation test. G¥Power indicates that 59
participants was required to reach 80 % statistical power. However, we
recruited as many participants as we could if the availability of resources
shaped by our budget permitted to obtain a more desired level of sta-
tistical power. A total of 309 undergraduate and graduate students (167
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females; Mean,ge = 23.1, SD = 2.4) from southwest China took part in
the study. The survey was purported to examine individual differences
in technology use. They completed the survey for a small monetary
reward.

2.1.2. Materials and procedure

We measured intellectual humility by using Krumrei-Mancuso and
Rouse (2016) 22-item Comprehensive Intellectual Humility Scale. Pre-
vious construct validation studies have demonstrated that the Chinese
version of this scale has satisfactory reliability and validity (Cao & Li,
2023; Wong & Wong, 2021). The scale is divided into four sub-scales:
Independence of Intellect and Ego; Openness to Revising One’s View-
point; Respect for Others’ Viewpoints; and Lack of Intellectual Over-
confidence. The construct validity of the total index and the sub-scales
show satisfactory internal consistency reliability. Participants were
asked how much they agreed with each statement using a 5-point Likert
scale ranging from “Strongly Disagree(1)” on one end to “Strongly Agree
(5)” on the other end.

General attitudes toward ChatGPT were measured using a five-item
measure adapted from the Chinese version of the Attitude Toward
Artificial Intelligence (ATAI) scale (Sindermann et al., 2021, 2022). The
two subscales - acceptance (2 items) and fear (3 items) of artificial in-
telligence - in the scale were examined independently. Sample state-
ments include “I trust ChatGPT.” (Acceptance) and “ChatGPT will cause
many job losses.”(Fear). Participants responded to the instrument on an
11-point Likert-Scale from 0 = “strongly disagree” to 10 = “strongly

25

agree”.

2.2. Results and discussion

Mean scores, standard deviations, and correlations between the
measures in this study are reported in Table 1. In line with our predic-
tion, intellectual humility was positively associated with acceptance of
ChatGPT, r(309) = 0.23, p < .01, 95%CI = [0.1163, 0.3283], but
negatively linked to fear of ChatGPT, r(309) = —0.19, p < .01, 95%CI =
[—0.2915, —0.0760]. These relationships remained significant when we
controlled for the individual-level control variables such as age and
gender (all ps < 0.05).

It is worth noting that there was no significant relationship between
fear and acceptance of ChatGPT (r = —0.07), which is consistent with
previous findings (Sindermann et al., 2022). Additionally, no significant
correlations between fear of ChatGPT and two of the subscales of in-
tellectual (Independence of intellect: r = —0.10; Ego and Lack of intel-
lectual overconfidence: r = —0.07) were observed in the current study.
This is possibly because the item “Artificial intelligence will cause many job
losses” weakly loaded (0.20) on the Fear factor, which suggests that
potential job loss from advances in Al does not necessarily lead to a
negative attitude or fear of Al (Granulo et al., 2019).

In a cross-cultural validation study on the ATAI scale, Sindermann
et al. (2021) also found that the loading of the same item was not
particularly high in Chinese samples. The researchers speculated that
their participants were primarily based on students from a technology-
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oriented university and thus were taught to work with AI products. As
participants in our study represented different majors, these findings
suggest that Chinese university students may not see job loss as a serious
reason to fear Al. After we removed this item, fear of ChatGPT were
significantly correlated with all of the subscales of IH (Independence of

intellect: r = —0.13, p < .05; Ego and Lack of intellectual over-
confidence: r = —0.12, p < .05) and with acceptance of GPT (r = —0.14,
p <.01).

Despite these data presenting preliminary evidence for the rela-
tionship between intellectual humility and positive evaluations of
ChatGPT, Study 1 relied on individuals’ self-report of their attitudes
toward Al usage. However, there might be a striking discrepancy be-
tween explicit measures of attitudes and actual behavior in the real-life
context. To overcome the potential issue regarding measurement tech-
niques, Study 2 employed an objective index of ChatGPT-related support
behavior. In addition, one might argue that the obtained results are
unique to the specific questionnaire and conceptualization of intellec-
tual humility (e.g., unidimensional vs. multidimensional). To help dispel
this concern, we employed a different measure of intellectual humility in
Study 2.

3. Study 2

Study 2 expanded upon Study 1 in two important ways: (a) To in-
crease the generalizability of our findings, we used a different sample of
participants from another location in China; (b) We were interested in
whether the relationship between intellectual humility and positive at-
titudes toward ChatGPT can hold within a behavioral context.

3.1. Method

3.1.1. Participants

We used a medium effect size (Cramer V = 0.3) in a Chi-square test
for sample size calculations. G¥Power analysis suggested that a total of
143 participants were required to attain a statistical power of 80 %. A
total of 144 undergraduate and graduate students (77 females, Mean,ge
= 22.7, SD = 2.5) from central China took part in the study that was
purported to be a personality assessment in daily life. They completed
the study for a small monetary reward.

3.1.2. Materials and procedure

Participants were assured that the research was completely anony-
mous and confidential. To obscure the real purpose of the study, par-
ticipants were first given a time management survey. Afterwards,
participants complete a 5-item measure of intellectual humility from
Leary et al. (2017). This measure demonstrated strong internal consis-
tency and was successfully used in Chinese populations according to
previous studies (Cao & Li, 2023). The present study demonstrated the
sufficient internal reliability for the scale, o = 0.88. Participants viewed
the items as personality descriptions and responded to each statement
quantitatively using a 5-likert scale ranging from 1 (not at all like me) to 5
(very much like me). Sample items included “In the face of conflicting

Table 1
Summary of means, standard deviations, cronbach’s alphas, and correlations between study variables.
Variable M SD o 2 3 4 5 6
1. Intellectual humility overall 3.78 0.50 0.89
2. Openness to revising one’s viewpoint 3.29 0.71 0.73
3. Independence of intellect and ego 3.68 0.67 0.76
4. Respect for other’s viewpoints 4.14 0.64 0.87 0.47+*
5. Lack of intellectual overconfidence 3.90 0.63 0.78 0.60** 0.55%
6. Fear of ChatGPT 4.24 1.82 0.70 —-0.10 —0.18%* —0.07
7. Acceptance of ChatGPT 5.66 1.66 0.75 0.20%* 0.12* 0.19%* -0.07
Note: N = 309.

" Correlations are significant with p < .05.
" Correlations are significant with p < .01.
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evidence, I am open to changing my opinions” and “I reconsider my opinions
when presented with new evidence”. Upon completing the survey, the
research assistant said:

Thank you for completing the survey! Ahh, actually I'd like to let you
know that The Annual University Celebration is approaching. To
attract more alumni, partners, and special guests for attending the
event either in person on campus or online from around the world,
we have prepared invitation letters for our guests of honor. We have
two versions, and we’d like to ask you to choose one for the formal
invitation. One is written by ChatGPT, which can produce human-
like text responses to user-generated prompts. The other is written
by a professional writer in a public relations corporation (the
mentioning order of these two types of letter was counterbalanced
across participants). Both of them can write engaging and high-
quality content according to customers’ requests in terms of tone
and formality. A pilot survey indicates that the two versions did not
differ in terms of many key criteria of promotion/marketing, such as
credibility, effectiveness, readability, and valence. Due to time
limits, we will not ask you to read the two versions. You just need to
indicate your preference. We are very interested in your initial
reaction.

Because it is common to ask student participants about university-
related issues in campus surveys, this paradigm provides an opportu-
nity for observing Al use behavior with high fidelity. After participants
indicated their choices, the research assistant debriefed them by
informing them the true purpose of the research. All participants un-
derstood the deception methods used in the study and agreed that their
response can be used for scientific research.

3.2. Results and discussion

Respondent debriefing data show that that none of them attained any
insight into the study’s hypotheses regarding the relationship between
intellectual humility and invitation letter preference/attitudes toward
Al technology. Of the 144 participants, 119 participants, or 82.64 %,
preferred the invitation letter they thought was written by a human, in
comparison to 25, or 17.36 %, of participants chose the version they
believed was generated by ChatGPT. A post-hoc analysis reveals a sta-
tistically significant difference in selection preference across the two
groups: x2 (1, 144) = 61.36, p < .001; Cramer’s ¢ = 0.65, 95 % CI =
[0.5262, 0.7510].

To examine whether intellectual humility can predict participants
selection choice, we conducted a binary logistic regression with letter
preference (1 = human-written letter, 2 = ChatGPT-generated letter) as
the dependent variable and intellectual humility scores (M = 3.67, SD =
0.74) as the independent variable. Confirming our prediction, we found
that intellectual humility was a positive and significant predictor of
letter preference, Nagelkerke R%?=0.93,B = —0.93, SE = 0.36, Wald (df
=1) = 6.50, p = .01, odds ratio = 2.52 (95 % CI = 1.238, 5.132).

Collectively, Studies 1 and 2 provide consistent evidence that people
who show higher levels of intellectual humility are more supportive of
ChatGPT than their less intellectually humble peers. However, these
studies are purely correlational in nature and there is no clue indicating
the causality between the two variables. Study 3 takes a step toward
managing this potential issue by testing the causal role of intellectual
humility in influencing attitudes toward ChatGPT. In addition, one
important limitation of Study 2 is that some participants may not believe
the cover story of the invitation letter for the university celebration. Put
differently, participants may not have believed that the research assis-
tant had two versions of invitation letters. To shed further light on this
possibility, in Study 3 we presented participants with two texts to boost
the veracity of the cover story.
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4. Study 3

The primary goal of Study 3 is to examine how intellectual humility
causally influences attitudes toward ChatGPT. In both Studies 1 and 2,
the studied population was predominantly university students. Howev-
er, they may be more accustomed to Al technology and, therefore, may
have different evaluations of ChatGPT. To overcome this sampling bias,
Study 3 sought to include diverse populations. We predicted that those
in the intellectual humility (vs. intellectual certainty) condition would
be more likely to support efforts to integrate ChatGPT generated texts
into advertisement for a scenic location. Consistent with previous find-
ings, we expect that there might be temporary increases in the state of
intellectual humility due to the short-term manipulation (Cao & Li,
2023; Porter et al., 2020). However, it is unlikely that the trait level of
this construct would be rapidly and permanently changed by this
manipulation treatment.

4.1. Method

4.1.1. Participants

We used a medium effect size (Cramer V = 0.3) in a Chi-square test
for sample size calculations. G*Power analysis suggested that a total of
143 participants were required to attain a statistical power of 80 %. As
time and research funding permitted, we recruited 172 Chinese non-
student adults (90 females; Muge = 30.7 years, SDage = 10.5) from
Wenjuanxing (wjx), a reliable Chinese commercial online survey service
provider similar to Amazon Mechanical Turk (MTurk) and widely used
in many published studies (Buchtel et al., 2015; Lu et al., 2020). Ac-
cording to the report by China Internet Network Information Center
(2019), the sociodemographic profiles of wjx user pools are comparable
to those of the 695 million Chinese internet users. Eight participants
failed an attention check (i.e., Please select “3” for this question) and
were eliminated from the main analyses. The analytic sample comprised
164 participants (86 females; Mage = 30.6 years, SDyge = 10.4).

4.1.2. Materials and procedure

Following a priming paradigm used successfully in prior work (Hong
et al., 1999; Nussbaum & Dweck, 2008), we randomly assigned partic-
ipants to various conditions. In the experimental condition (N = 80),
participants read an article on the topic of intellectual humility and the
benefits of admitting one’s own limitations. It described, “Acknowledging
self-knowledge failure can have great advantages”. In the control condition
(N = 84), participants read an article on the topic of intellectual cer-
tainty and the benefits of showing what you know is advantageous. It
described: “Stop being bashful in showing how much you know can have
great advantages”. The two articles are comparable in terms of length and
content, which were ostensibly written for Xinhua News, the main-
stream new portal in China.

To measure the impact of the treatment, we incorporated a manip-
ulation check in which participants responded to the same five-item
measure of intellectual humility as in Study 2 (« = 0.78). Following
Cao and Li (2023), we made some minor changes in the wording of the
original scale to ensure that the questionnaire was applicable for
capturing the state level of intellectual humility.

Subsequently, participants were presented with a photo of a beau-
tiful mountain lake scene. They read that the government was now
planning to promote local tourism and that there were two versions of
advertisements for this scenic spot. One was produced by ChatGPT,
which can generate human-like text responses and has already been
used in ad campaigns. The other was produced by a professional writer
in an advertising and marketing company. Actually, the two texts were
written by the same person. The order of presentation of the two texts
was counterbalanced, as were their pairings with “human-written” and
“ChatGPT-generated”.

In a separate pilot test, 120 online participants (Mage = 33.4, SD =
9.7) were randomly assigned to evaluate the two letters on many key
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criteria of promotion/marketing, such as credibility (1 = very uncre-
ditable, 7 = very creaditable), effectiveness (1 = very ineffective, 7 =
very effective), readability (1 = very unreadable, 7 = very readable),
and valence (1 = very negative, 7 = very positive). Results from the
pretest indicated that the two letters did not differ from each other in
terms of credibility (Mexperimental = 4.80, SD = 0.73; Mcontrol = 4.81, SD
=0.68; t (118) = 0.08, p = .93), effectiveness (Mexperimental = 4.92, SD =
0.81; Mcontrol, = 4.83, SD = 0.85; t (118) = 0.59, p = .55), readability
(Mexperimental = 5.01, SD = 0.87; Mcontrol = 4.93, SD = 0.82; t (118) =
0.52, p = .61), and valence (Mexperimental = 5.08, SD = 0.74; Mcontrol =
5.28, SD = 0.80; t (118) = 1.41, p = .16).

4.2. Results and discussion

Respondent debriefing data indicated that none of them attained any
insight into the study’s hypotheses regarding the relationship between
intellectual humility and text preference. The results showed that par-
ticipants in the intellectual humility condition scored higher on self-
reported level of intellectual humility (M = 3.91, SD = 0.59) than
those in the intellectual certainty condition (M = 3.66, SD = 0.70), t
(162) =2.53,p=.01,d = 0.40, 95 % CI = [0.0556, 0.4529]. This finding
provided evidence for the effectiveness and success of the manipulation
treatment.

72, or 85.7 %, of 84 participants in the intellectual certainty condi-
tion selected the text they believed was written by a human. Meanwhile,
55, or 68.9 %, of 80 participants in the intellectual humility condition
selected the text they believed was written by a human. Critically,
participants in the two experimental conditions showed a significant
difference in their selection preference, x2 (1, N=164)=6.75.p =.009,
Cramer’s ¢ = 0.20, 95 % CI = [0.0505, 0.3460]. These findings provided
further support for our theoretical perspective that encouraging intel-
lectual humility can promote more favorable attitudes toward ChatGPT,
at least temporarily.

Study 3 provided experimental evidence for our theoretical
perspective that enhancing intellectual humility could at least have a
short-lived effect on promoting the acceptance of ChatGPT. Since there
is no true control condition in this study, some critics may argue that
intellectual certainty is not generally viewed as the opposite of intel-
lectual humility. In other words, the manipulation in the intellectual
humility condition may not increase the testing variable, but the process
of intentional change in the intellectual certainty condition decreased
intellectual humility. Note, however, that by using the same experi-
mental manipulation, Cao and Li (2023) found that encouraging intel-
lectual humility can reduce people’s preference for natural drugs.
Because there is no evidence that intellectual certainty increases natu-
ralness bias, the results are more likely to attributable to increased in-
tellectual humility in the experimental condition. In Study 4, we
included a control condition that lacks any treatment or manipulation of
intellectual humility or certainty.

5. Study 4

Up to this point, the psychological mechanism that contributes to
effects of intellectual humility on people’s attitudes toward ChatGPT is
unclear. To answer this question, Study 4 investigated the mediating
processes underlying the association between intellectual humility and
acceptance of ChatGPT. In the introduction part of this paper, we have
discussed that a critical difference between intellectual humility and
other forms of humility is openness to experience. Empirically, the
findings of Study 1 showed that openness to revising one’s viewpoint
emerged as a significant predictor of people’s acceptance of ChatGPT
(Acceptance: r(309) = 0.19, p < .01, 95%CI = [0.0770, 0.2925]; Fear: r
(309) = —0.22, p < .01, 95%CI = [—0.3218, —0.1091]). Based on these
theoretical and empirical observations, we examined whether intellec-
tual humility triggered changes in openness to experience, which in turn
led people to adopt more favorable attitudes toward ChatGPT.
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5.1. Method

5.1.1. Participants

Based on the effect size in Study 3 (Cramer’s ¢ = 0.20) in a Chi-
square test for sample size calculations. G*Power analysis suggested
that a total of 321 participants were required to attain a statistical power
of 80 %. We recruited 326 undergraduate and graduate students (173
females, Mean,ge = 21.6, SD = 1.7) in central China for the study. They
completed the study for a small monetary reward. We randomly
assigned participants into the experimental (N = 166) and control
condition (N = 160).

5.1.2. Materials and procedure

The materials and procedures were identical to Study 3. However, in
the control condition, participants read an article on the topic of general
terms in sports events. It described: “Participating teams must pay a
contribution fee to the Organizing Committee in order to cover the cost of the
international referees”. Afterwards, participants responded to the Chinese
version of the NEO Five-Factor Inventory-3 (Fan et al., 2018; McCrae &
Costa Jr., 2007; Xu et al., 2021), which was used to measure their
openness to experience. The Openness subscale (o = 0.75) consists of 12
items. Sample items include “I believe variety is the spice of life” and “I
have a lot of intellectual curiosity” (x = 0.75). Participants were required
to indicated their agreement with each statement on a 5-point Likert
scales ranging from 1 = totally disagree to 5 = totally agree. Because the
original scale is used to assess openness as a stable individual trait, we
made some minor changes in the wording so that all statements were
sufficient to assess variability in state openness, as previous research did
(Cao & Li, 2023).

Upon completing the survey, participants were asked to select an
invitation letter as in Study 2. The only exception is that the experi-
menter presented participants with two versions of invitation letter. One
was purported to be generated by ChatGPT, and the other was purported
to be produced by a professional writer. Actually, the two texts were
written by the same person. The order of presentation of the two texts
was counterbalanced, as were their pairings with “human-written” and
“ChatGPT-generated”.

In a separate pilot test, 96 student participants (Mage = 19.8, SD =
1.5) were randomly assigned to evaluate the two letters on many key
criteria, such as credibility (1 = very uncreditable, 7 = very creditable),
effectiveness (1 = very ineffective, 7 = very effective), readability (1 =
very unreadable, 7 = very readable), and valence (1 = very negative, 7
= very positive). Results from the pretest indicated that the two letters
did not differ from each other in terms of credibility (Mexperimental =
5.38, SD = 1.01; Mcontrol = 5.20, SD = 1.02; t (94) = 0.87, p = .39),
effectiveness (Mexperimental = 5.36, SD = 1.05; Mcontrol = 5.57, SD = 0.98;
t (94) = 1.01, p = .31), readability (Mexperimental = 5.44, SD = 1.01;
Mcontrol = 5.39, SD = 1.06; t (94) = 0.24, p = .81), and valence (Mey.
perimental = 5.18, SD = 0.96; Mcontrol = 5.24, SD = 0.92;t(94) = 0.31,p =
.76).

5.2. Results and discussion

Respondent debriefing data showed that none of them attained any
insight into the study’s hypotheses regarding the relationship between
intellectual humility and invitation letter preference/attitudes toward
Al technology. The results showed that participants in the intellectual
humility condition scored higher on the self-reported level of intellec-
tual humility (M = 3.83, SD = 0.66) than those in the intellectual cer-
tainty condition (M = 3.61, SD = 0.61), t (324) = 3.13,p = .001, d =
0.35, 95 % CI = [0.0816, 0.3584]. By including a true control condition,
this finding provided converging evidence for the effectiveness and
success of the manipulation treatment.

As for the invitation letter preference, 102 or 63.75 % of the 160
participants in the intellectual humility condition selected the letter they
believed was written by a human. Meanwhile, 128 or 77.11 % of the 166
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participants in the control condition selected the letter they thought was
written by a human. As expected, there was a significant difference in
invitation letter preference between participants in the two conditions,
x? (1, N = 96) = 6.99, p = .008, Cramer’s ¢ = 0.15, 95 % CI = [0.0382,
0.2514].

In line with our prediction, participants in the intellectual humility
condition exhibited more openness (M = 3.30, SD = 0.56) than partic-
ipants in the control condition (M = 3.05, SD = 0.52), t (94) = 2.74,p <
.001, d = 0.46, 95 % CI = [0.1323, 0.3677]. We ran a 5000 sample
bootstrapped mediation model (PROCESS model 4) testing the effect of
intellectual humility on acceptance of ChatGPT, including openness as a
mediator. Bootstrapping analyses revealed that the openness level
played a mediating role in accounting for the relationship between in-
tellectual humility and selection choice, yielding a point estimate for the
indirect effect of 0.21 and a 95 % confidence interval of 0.0705 to
0.4043 (see Fig. 1).

6. General discussion

The rise of the human-like ChatGPT has facilitated a meaningful
interchange of varied viewpoints on its bright future and dark sides. One
the one hand, this generative Al has a plethora of possibilities, such as
side-stepping human errors, taking risks instead of humans, as well as
helping in monotonous and repetitive jobs (van Dis et al., 2023). On the
other hand, scientists have sounded the alarm about the drawbacks or
disadvantages of chatbots, such as the high costs of creation, lack of
empathy, and heavily biased responses (Tlili et al., 2023). Considering
that people may have mixed, non-static attitudes toward this emerging
technology, the current research investigated, for the first time in the
literature, the potential relevance of intellectual humility to people’s
acceptance of ChatGPT.

Study 1 was a survey-research correlation study that involved Chi-
nese university students. It was found that intellectual humility was
associated with higher acceptance of ChatGPT. Study 2 replicated the
results of Study 1 in a behavioral decision by utilizing a sample of par-
ticipants from a different geographic location and a different measure of
intellectual humility. The results showed that participants higher in
intellectual humility were more likely to choose the invitation letter
they believed was generated by ChatGPT. Study 3 further tested the
causal role of intellectual humility in influencing people’s attitudes to-
ward ChatGPT by employing general adults. We found that participants
who were exposed to an intellectual humility prime were more prone to
select the advertisements for scenic spots written by ChatGPT compared
to those in the intellectual certainty condition. Study 4 replicated the
findings of Study 3, including a true control condition. Additionally, the
results revealed that openness to experiences mediated the influence of
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intellectual humility on the acceptance of ChatGPT. Taken together,
these four studies offer consistent support for our theoretical perspective
that intellectual humility can boost openness to experiences, which in
turn leads to more favorable attitudes toward ChatGPT.

6.1. Theoretical and practical implications

As the first systematic investigation of how intellectual humility in-
fluences the intention to adopt ChatGPT, our study advances the liter-
ature in several important ways. First, the current work yields important
insights about the role intellectual humility can play in influencing
evaluations of new technologies. Previous research has shown that in-
tellectual humility can be helpful when people engage in the discussion
of highly controversial topics, such as religious beliefs, sociopolitical
life, and public health (Cao & Li, 2023; Hoyle et al., 2016; Leary et al.,
2017). There is, however, no direct evidence regarding how intellectual
humility shapes public opinions on emerging technologies.

In this study, we present the first experimental observation that
intellectually humble individuals are more likely to embrace the new
large language model. It is possible that intellectual humility, a
cornerstone moral virtue, encourages people to explore the unknown
and to become more receptive to new ideas. This finding enriches the
growing body of research on the impact of intellectual humility on
polarized issues. For instance, intellectual humility has found to be
associated with a higher acceptance rate of opposing political perspec-
tives (Porter & Schumann, 2018), facilitating attitude change and rela-
tionship intimacy in disagreement-motivated religious skepticism
(Rodriguez et al., 2019), and increasing COVID-19 vaccination uptake
(Huynh & Senger, 2021). Our study highlights the relevance of intel-
lectual humility in the attitudes of Chinese individuals toward the
acceptance of ChatGPT. This insight adds to the existing research on the
role of individual differences in the adoption of emerging technologies
in the AT age (Venkatesh, 2000; Venkatesh & Davis, 2000).

Furthermore, we propose that openness to experiences mediates the
relationship between intellectual humility and acceptance of ChatGPT.
This psychological process is supported by previous research on the
significant relationship between certain dimensions of The Big Five
personality traits and attitudes toward AI (Noah & Sethumadhavan,
2019; Szalma & Taylor, 2011). It has been demonstrated that openness
to experiences, a dimension of cognitive style, is not a fixed personality
trait and can vary dramatically depending on the context (Gallimore,
2020). For example, Mortensen et al. (2010) found that participants who
were exposed to a disease prime rated themselves as less open to ex-
periences than those in the control condition. Bearing the malleable
nature of openness to experiences in mind, researchers and practitioners
can utilize these techniques to alleviate common fears surrounding Al

Openness

Condition

0. 22*

Selection choice

IH group = 1
control group = 0

0. 20*(0. 15*)

1 = human-written
2 = ChatGPT-generated

Fig. 1. Mediation model showing the effect of intellectual humility on selection choice, as mediated by openness. Along the bottom path, the value outside of the
parentheses represents the total effect, and the value inside parentheses indicates the direct effect absent the mediator. Asterisks indicate significant paths (p < .01).
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and help individuals be more prepared to embrace it.

Second, the current research demonstrates methodological strength.
Although there are a handful of validated instruments for assessing
human-AI relations, most of them rely on retrospective self-report
questionnaires (Kieslich et al., 2021; Wang & Wang, 2022). However,
recent psychological research has focused on the validity and value of
self-reporting compared to behavioral data. Critics argue that intentions
and attitudes may not truly reflect actual behavior in real-life situations.
In other words, if individuals’ supportive behavior toward Al signifi-
cantly differs from their opinions on ChatGPT, our findings would
become less meaningful and impactful. To address this limitation, the
present research investigated the predictive relationship between in-
tellectual humility and positive attitudes toward ChatGPT through
multiple behavioral encounters.

By combining large-scale self-reporting with nonintrusive observa-
tion of behavior, we consistently found support for our theoretical
perspective that individual differences in intellectual humility were
related to a greater acceptance of ChatGPT. Furthermore, the results
indicated that both Chinese university students and community adults
displayed relatively low acceptance of ChatGPT in different settings (e.
g., the acceptance score did not significantly differ from the middle point
in Study 1, and the vast majority of participants chose texts they thought
were written by a human in Studies 2 and 3). These findings suggest that
the questionnaire measure may converge with overt behavioral outcome
variables. Hence, the current work provides a more thorough under-
standing of the predictive relationship and refutes the idea that some of
these associative patterns arise solely from a measurement artefact in
traditional self-report techniques.

Third, this study highlights a broader practical implication of the
effect of intellectual humility in business corporations, universities, and
governments. It is evident that the effect sizes across the three studies
are relatively low. Some may argue that the small effect size may have
minimal consequences in practical settings. Empirically, this is not
surprising since mixed feelings about Al technology are a complex
psychological phenomenon influenced by a wide range of factors
(Venkatesh, 2000). Thus, numerous small individual factors can only
account for a limited portion of the total variance and are expected to
yield a small effect.

However, it is important to note that all of the effect sizes reported in
this study surpass the “realistic minimum practical effect” suggested by
Ferguson (2009) as a significant benchmark for social science re-
searchers. Thus, this magnitude of experimental effects in this research
suggests that there are indeed significant implications. For example, an
increasing number of organizations and institutions are concerned about
the negative effects of ChatGPT, with some even going as far as
completely banning it. At the same time, it is undeniable that this new
language model has many advantages, such as improving the learning
process and enhancing work effectiveness.

As demonstrated in our Studies 3 and 4, a brief reading of a 250-word
article for a minute or two can significantly promote favorable attitudes
toward ChatGPT. This offers an easy and feasible way to keep students
and teachers updated with this development in a creative manner.
Moreover, intellectual humility can also contribute to the cultivation of
good intellectual conduct and productive discussions regarding the ap-
plications of Al technologies in various aspects of life. For example, in-
dividuals who are duly attentive to one’s own intellectual limitations
may be more willing to embrace differing opinions and maintain an
open attitude in the continuing debate about the risks and rewards of
ChatGPT.

6.2. Limitations and future directions

Like any other studies, the present research has several limitations
that set an agenda for future inquiries. To begin with, our research was
conducted with participants from the Chinese Mainland. While ChatGPT
has taken the world by storm, public understanding of and access to Al
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technologies may vary across countries and over time (Ng et al., 2021).
For example, ChatGPT has been removed from several popular Chinese
apps, while major Chinese tech companies are racing to develop their
own equivalents. Thus, the relatively low acceptance of ChatGPT may
arise from the fact that the targeted chatbot is developed by American
research labs. Future research may further explore the effect of in-group-
out-group bias on distrust and cynical hostility toward different Al
chatbots.

Second, in addition to the key variables of interest, we did not collect
much demographic information and other interest categories. For
example, previous research has shown that performance expectancy,
individual Al anxiety, and need for cognition co-shape the the accep-
tance of artificial intelligence (Kelly et al., 2022; Nikoloudakis et al.,
2018). Integrating a broader range of variables into building a multiple
regression model in future studies can allow researchers to account for
more factors that influence the adoption of Al technologies and reduce
the error and bias in the estimates.

Third, future research could take into account other individual dif-
ferences that may moderate the observed effect. For example, Al liter-
acy, which refers to “a set of competencies that enables individuals to
critically evaluate AI technologies; communicate and collaborate
effectively with AI” (Long & Magerko, 2020, p.2), may be associated
with people’s attitudes toward ChatGPT. However, in the psychology
and educational literature, the conceptualization of Al literacy is still
under-explored. Based on a consolidated definition of this newly
emerging concept, it would be valuable for future research to explore the
implications of how Al literacy alters our findings.
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