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The present study aimed to explore the effect of subliminal priming on team
trust and the mechanism through the mediating role of perceived trustworthiness.
A total of 144 participants were asked to complete a lexical decision task that
was embedded with the “trust” or “suspicion” Chinese words as the subliminal
stimuli. Then, they played a public good game and evaluated the perceived
trustworthiness of the team. The results of the study showed that subliminal
stimuli had a significant effect on team trust [8 = -0.99, 95% Cl = (—1.64,
—0.33)]. Perceived trustworthiness was found to have a significant mediating
effect between the priming condition and team trust [ = —0.35, 95% Cl =
(=0.72, —0.02)]. The current study revealed the underlying mechanism through
which subliminal priming techniques influence team trust and informed efforts by
altering perceived trustworthiness.
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Introduction

With the speedy development of the world economy and technology, cooperation
between countries and organizations around the world has strengthened. Online teams
play an increasingly important role in the cooperation between countries and organizations
(Gillam and Oppenheim, 2006; Horwitz et al., 2006). Previous studies showed that team
trust plays a key role in organizational cooperation and has attracted the attention of more
and more researchers (Guzzo and Dickson, 1996; De Jong et al., 2016). Team trust, defined
as the positive expectations of team members and willingness to accept vulnerability in the
team (Fulmer and Gelfand, 2012), is considered to be the glue of the collective entity with
diversified individuals to finish the highly interdependent tasks (Ezz, 2015). A large body
of studies suggested that team trust is key to team satisfaction (Costa, 2003), information
sharing (Howorth et al., 2004), and team performance (Porter and Lilly, 1996; Webber, 2008;
Schaubroeck et al., 2011; Lusher et al., 2014).

Given the importance of team trust, it is of great research interest and necessity to learn
more about its predictive factors. For example, trust propensity has been demonstrated to
be a crucial factor in determining team trust in newly formed project teams (Costa et al,
2009). Team leaders play a primary role in establishing and developing trust in teams
(Dirks and Ferrin, 2002). Organizational climate has also been found to exert a meaningful
effect on team trust (Ostroff et al., 2003). Moreover, Barczak et al. (2010) found that “team
emotional intelligence promotes team trust. Trust, in turn, fosters a collaborative culture
which enhances the creativity of the team.” Current research also showed that team trust

01 frontiersin.org


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://www.frontiersin.org/journals/psychology#editorial-board
https://doi.org/10.3389/fpsyg.2023.1099267
http://crossmark.crossref.org/dialog/?doi=10.3389/fpsyg.2023.1099267&domain=pdf&date_stamp=2023-02-24
mailto:zhangjingyu@psych.ac.cn
https://doi.org/10.3389/fpsyg.2023.1099267
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/articles/10.3389/fpsyg.2023.1099267/full
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Cai et al.

could be affected by many aspects of culture, such as language,
norms, and so on (Cheng et al, 2016). These factors have
been considered explicit factors and well-acknowledged by
many researchers.

Except for those explicit factors that have been given much
attention in research, to the best of our knowledge, team trust is
also greatly affected by some subtle factors such as priming. For
example, Ahmed and Hammarstedt (2011) used the scrambled
sentence task to prime participants with religious/non-religious
words before they were asked to make a one-shot/three-person
public goods game that was used to measure team trust and found
that priming of religious words increased the level of team trust in
the experiment. Drouvelis et al. (2015) used a word-search puzzle
task to prime the participants, in which the words were either
related to cooperation or not, and they found that, after being
primed with cooperative words, the participants would contribute
significantly more tokens to the subsequent one-shot/three-person
public goods game. Bartke et al. (2019) primed motives of care and
anger by way of an autobiographical recall task, and they found
that care elicits significantly higher contributions than anger in
the public good game. One important caveat with the priming
examples aforementioned is that, although the purpose of the
research was not revealed, the participants were fully aware of the
meaning of the prime words. In other words, these studies mainly
focused on the prime words that were all above consciousness;
however, whether such an effect can be induced by a purely
subliminal process is not known.

Previous studies suggested that subliminal priming can avoid
the individual’s aversion to supraliminal priming and become an
impetus to subsequent actions, therefore changing individuals’
behaviors unconsciously (Smeesters et al, 2009). With this in
mind, rich theoretical and empirical pieces of evidence on
subliminal priming have been accumulated (Collins and Loftus,
1975; Cohen et al,, 1988). Moreover, research has found that
subliminal priming can affect interpersonal trust (Huang and
Murnighan, 2010; Posten et al., 2014; Cai et al., 2020). Previous
research showed that “interpersonal trust is directed toward a
specific target and team trust refers to trust in a collectivity of
interdependent people pursuing a shared goal with inherently
unique dynamics.” However, team trust comprises some similar
underlying dimensions to interpersonal trust, that is, positive
expectation and the willingness to be vulnerable (Rousseau et al.,
1998; Fulmer and Gelfand, 2012). Accordingly, we speculated that
subliminal priming can also affect team trust.

Furthermore, we addressed the underlying mechanisms of
the relationship between subliminal priming and team trust,
integrating the finding of prime-to-behavior effects (Wheeler and
Demarree, 2009; Wheeler et al., 2011). Prime-to-behavior effects
suggest that perception is critical to establish the validity of prime-
to-behavior effects (Smeesters et al., 2009). For example, Wheeler
and Petty (2001) stated that, when people were present in the
priming situation, primes could affect their behavior through the
effect on a person’s perceptions. Smeesters et al. (2009) concluded
that priming effects on behavior in interpersonal contexts were
mediated by interpersonal perception. Additionally, Cai et al.
(2020) found that the perception of the other partner played a
mediating role between the prime and interpersonal trust behavior
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as measured in the donations in the trust game. Following the view
that team perception is shaped by the interaction of individuals
in the team (Pype et al,, 2018), and combined with the evidence
that team trust and interpersonal trust share the same conceptual
structure (Rousseau et al., 1998; Fulmer and Gelfand, 2012), we
speculated that team perception (Mayer et al., 1995) can also
mediate subliminal priming and team trust.

In summary, we adopted a new perspective on the development
of team trust in this study, that is, we explored team trust from a
subliminal perspective, which is different from previous relevant
research on team trust (De Jong and Elfring, 2010; De Jong et al.,
2016). It lays a theoretical basis for improving team trust from
the subliminal perspective. In addition, this study explored the
mechanism of the priming effect and established a theoretical
model of subliminal stimuli affecting team trust. Taken together,
the current study aimed to (a) explore whether subliminal priming
can affect team trust and (b) investigate whether team perception,
as measured by perceived trustworthiness to the team, mediates the
association between subliminal priming and team trust.

Methods

Participants

As suggested by Schoemann et al. (2017), we adopted Monte
Carlo power analysis to calculate the sample size under the
condition of one mediator and power with 0.5, and at least 127
participants should be included. As such, a total of 144 participants
were recruited to complete this experiment from the University of
Chinese Academy of Sciences and Zhejiang Sci-Tech University
with an advertisement for recruiting participants through posters
on campuses. Before the experiment, we obtained consent from
all participants, in which they stated that they participated in
the experiment voluntarily and they had never participated in
similar experiments before. A total of 136 participants (61 men,
75 women) whose ages ranged from 16 to 35 years (M =
20.17, SD = 2.83) were taken as the final study sample since
there were eight participants who did not pass the awareness
check. The whole experiment lasted 20 to 30 min, and every
participant received ¥20 to ¥30 as a reward, depending on the
actual completion time of the specific experiment. The recruitment
procedure and research protocol were approved by the Institutional
Review Board of the Institute of Psychology, Chinese Academy
of Sciences.

Design

A single-factor design was applied in this experiment. The
independent variable was the priming condition, which had two
levels: trust priming and suspicion priming. The dependent variable
was team trust, which was measured by the number of tokens
invested in the public account (Evans and Krueger, 2009). The
mediator variable was perceived trustworthiness. The control
variable was trust propensity.
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Materials

Participants were seated in individual cubicles in front of
personal computers equipped with 60-Hertz/1280 x 1024- pixel
monitors, and the distance from participants’ eyes to the center of
the screen was approximately 60 cm. All materials were presented
with E-prime 2.0 (Psychology Software Tools, Inc.).

Procedure

Prime task

Participants were first asked to perform a lexical decision task,
in which they had to distinguish whether the presented strings
were Chinese characters. The subliminal priming was embedded
in this lexical decision task. At the beginning of each trial, a
fixation marker “4” appeared in the center of the screen and
lasted for 200 ms. The priming words would show on the screen
for 16 ms. For the trust priming condition, the word was the
Chinese word “f§E” [trust]. For the suspicion priming condition,
it was “Pf£E” [distrust]. Then, a post-mask string would show
for 500 ms. Finally, the target string appeared on the screen
until the participants made their lexical choice. Participants were
required to press “z” when they saw Chinese characters and “m”
when they saw other kinds of strings (Japanese katakana). There
were 200 trials, including 150 trials with Chinese words and
another 50 trials with non-Chinese words. All these targeted words
were not related to the meaning of trust. Figure | illustrates the
whole process.

The public good game

After completing the priming task, the participants would
play a single-shot public good game with a virtual team member.
There was a public (team) account. In the beginning, all of
the team members started with 8 endowed tokens. Next, all the
team members could invest a certain number of tokens into
the public account separately at the same time. The number
of all tokens sent to the public account would become two
times larger and were divided between each team member. For
example, if a participant invested 4 tokens and the other two
team members invested 8 and 6 tokens, the public account would
receive (4 + 8 + 6) *2 = 36 tokens, and each player would
get 12 tokens back. Then, participants would receive 8 more
tokens than in their initial condition (8 — 4 + 12 = 16 tokens),
which captured the value of trusting his/her team members.
However, if a participant invested 4 tokens and the other two
team members did not invest in any token, then the public
account would receive only (4 + 0 + 0) * 2 = 8 tokens, and
each team member would receive a return of 2.6 tokens. In this
situation, the participant would have only 8 - 4 + 2.6 = 6.6
tokens, while the other two team members would have 10.6 tokens.
Participants were told that, if they received more tokens, they
would receive a higher payment later (though not knowing the
actual exchange rate). Finally, all participants were told how many
tokens they would receive (the quantity was assigned randomly).
By playing the game, participants can see a photograph of each
player. The photographs (one man and one woman with neutral
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expressions) were taken from the Chinese Affective Picture System
(Bai et al., 2005).

Perceived trustworthiness

Perceived trustworthiness was measured by one item that was
adapted from the measurement proposed by Mayer et al. (1995).
The item was “How trustworthy do you think the other team
members are,” with 1 representing the lowest trustworthiness and 9
representing the highest trustworthiness. Each participant was asked
to choose one option between 1 and 9 based on their feeling.

Trust propensity

Trust propensity is a stable trait that the trustor exhibits toward
the trustee, which can influence the trust process (McKnight et al.,
1998). In this study, we took trust propensity as a control variable
to ensure the reliability of the experimental results. As such, the
Chinese version of the interpersonal trust scale was assessed after
the measurement of perceived trustworthiness (Rotter, 1967; Wang
etal., 1999).

Awareness check

We followed up by checking with the participants if they were
aware of the priming word using the method proposed by Posten
et al. (2014). They were asked to read a 10-word list containing
the prime word and to point out which word in the list had been
presented to them.

Data analysis

First, we conducted a covariance analysis to evaluate the
main effect of the priming condition. Second, we used Pearson’s
correlation analysis to test the relationships among the measured
variables. Finally, we assessed the mediating effects of perceived
trustworthiness following the recommendation of Hayes (2017).

Results

Effect of priming on team trust

The results showed that participants in the trust prime
condition (M = 4.70, SD = 2.00) invested more tokens into
the public (team) account than those for the participants in the
suspicion prime condition (M = 3.72, SD = 1.76), F (1) = 8.96,
p=.003,n%, =.06.

Correlation analysis

Taking trust propensity as a control variable, the partial
correlation was adopted to investigate the relationship among
priming condition, perceived trustworthiness, and team trust.
As shown in Table I, the priming condition had a statistically
significant correlation with perceived trustworthiness (r = —0.18,
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Questionnaire 3 <—— Awareness check

Questionnaire 2 | ¢—— Trust propensity

Questionnaire 1

Perceived
trustworthiness

Time

. <+—  Public good game

<+«—— 200 trials
Primetask
FIGURE 1
Illustration of the whole process.
TABLE 1 Means, standard deviations, and correlations (N = 136). DiSCU SSion

M SD 1 2 3
1. Priming condition 1.51 | 0.50 -
2. Perceived trustworthiness 5.06 1.66 | —0.18*
3. Team trust 421 1.94 0.25" 0.54™* -

*p < 0.05, *p < 0.01, **p < 0.001.

p < 0.05) and team trust (r = —0.25, p < 0.01). Additionally,
team trust had a statistically significant correlation with perceived
trustworthiness (r = 0.54, p < 0.001).

Mediation analysis

Adopting Hayes (2017) method, a mediation analysis (Model
4 in Process macro) with a bootstrapping method (5,000 samples)
was performed. The total effect of the priming condition on team
trust was 8 = —0.99 [95% CI = (—1.64, —0.33)]. However, when
the mediator was added to the analysis, the direct effect of the
priming condition dropped to g = —0.63 [95% CI = (—1.19,
—0.59)]. Meanwhile, the priming condition had a statistically
significant effect on perceived trustworthiness [ = —0.59, 95%
ClI = (—1.16, —0.03)], perceived trustworthiness also had a
significant effect on team trust [8 = 0.59, 95% CI = (0.43, 0.77)],
and perceived trustworthiness was found to have a significant
mediating effect between priming condition and team trust [ =
—0.35, 95% CI = (—0.72, —0.02)]. The relationship is depicted in
Figure 2.
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The current study sought to explore the effect of subliminal
priming on team trust and whether perceived trustworthiness
effect.
with either a trust or a non-trust word, after which they

could mediate this The participants were primed
performed a public good game and perceived trustworthiness
was measured. We found evidence to support the effect of
subliminal priming on team trust and the mediating role of
perceived trustworthiness.

The results showed that subliminal priming had a significant
impact on team trust. Specifically, after the concept of trust (vs.
suspicion) was subliminally primed, participants invested more
(vs. less) tokens in the public account. It was consistent with
previous results regarding the impact of subliminal priming on
interpersonal trust (Huang and Murnighan, 2010; Posten et al.,
20145 Cai et al., 2020), which possibly suggested that the effect
was consistent across different types of trust. This finding was also
consistent with the idea that cognitive content can be unconsciously
activated and guide behavior outside of conscious awareness
(Rusbult and Van Lange, 2003). The authors indicated that the
effect existed at the behavioral level; in other words, team trust
behavior could be given impetus by unconscious stimuli, of which
the individual themselves was not aware. Furthermore, this finding
was possibly related to the predictive process of the brain (Bubic
et al., 2010). Predictive processing is a brain activation triggered
by a specific task cue that precedes the presentation of target
stimuli (Simmons et al., 2004). This activation is generated by
learning the presentation of stimuli related to target stimuli in
a short period of time (Schubotz and Von Cramon, 2001). The
predictive processing forms a contextual structural relationship
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Perceived trustworthiness

-.59"

-.99"* (-.63")

.59***

Priming condition

FIGURE 2
Illustration of the mediation effect. *p < 0.05, ***p < 0.001.

Team trust

with the target stimuli and provides expectations about the stimuli
attribute, thus promoting perception and behavior (Bar, 2004).
In other words, subliminal stimuli form a contextual structural
relationship with the subsequent trust behavior in this study,
providing an expectation for subsequent trust behavior and then
making an impact on trust behavior. Moreover, in the mindsponge
theory, it states that “an information particle must exist within
a mind (the subjective world) to be processed by the mind” and
“mind is analogized to a sponge that absorbs new compatible
values and squeezes out incompatible values with its core values”
(Vuong and Napier, 2015; Le et al., 2022; Nguyen et al., 2022).
The innermost part of mind represents a set of core values,
which can make a great impact on the perceptions, attitudes,
and behaviors of each individual (Nguyen et al, 2022). The
information processing mechanism within the mind filters the
information to enter the innermost part of the mind based on the
gatekeeper role of trust. New information that has been trusted
will have either a priority to pass into the innermost part of
the mind or a priority to refuse (Nguyen et al., 2022). In this
study, we manipulated subliminal information, and other factors
such as consciousness information were controlled. That is to
say, the participants cannot conduct trust evaluations based on
the information above consciousness. Subliminal information has
become the only source of information that can be used for
trust evaluation. Specifically, when conducting trust evaluation,
individuals absorb the subliminal information in the environment
and examine the compatibility with their own core values.
It should be noted that conscious awareness is not necessary
in this process. In this study, the Chinese words presented
subliminally become the reference basis for the participants to
conduct the trust evaluation. Therefore, accordingly, the study
result also abides by the mindsponge theory’s view. Overall, we
demonstrated that primed with trust (vs. suspicion) subliminally
can shape subsequent team trust behavior within the Chinese
sample using the Chinese language, providing an experimental
basis for improving team trust.

Another finding obtained from this study was that subliminal
priming had a significant impact on perceived trustworthiness.
This finding was consistent with previous results (Todorov
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et al, 2009; Posten et al., 2014), which indicated that trust
judgments can be modified without the conscious process but
modified through the activation of cognitive concepts at the
unconscious level. Moreover, perceived trustworthiness showed
a positive relationship with trust. Perceived trustworthiness
is found to be the most important factor in predicting
an individual’s trust behavior, which is consistent with that
mentioned in previous studies (Mayer et al, 1995; Robbins,
2016). Therefore, this study verified one more time that perceived
trustworthiness is an important factor for prompting changes in
team trust behavior.

The last finding from our research suggested that perceived
trustworthiness played a mediating role between subliminal
priming and team trust. The prime-to-behavior effects hold
that priming affects behavior on the premise that priming can
affect perception, which, in turn, affects behavior (Wheeler and
Demarree, 2009). For example, the individual primed with friendly
related concepts could activate perceptions of the other person, and
then, the individual shows more friendly behavior in subsequent
tasks (Smeesters et al, 2009). This finding suggests that the
unconscious influence may emerge to a conscious level, and
may influence people’s perception, which, in turn, changes their
subsequent behaviors. In other words, the individual primed with
subliminal stimuli might take this unconscious information as a
cue to shape the perceived trustworthiness of other individuals and
then make trust behavior based on the perceived trustworthiness. It
indicated that perceived trustworthiness may be one of the reasons
why subliminal stimuli affect team trust.

To conclude, this study made contributions to the literature
from two aspects. First, this research theoretically supplemented
the predictive sources of team trust and extended the extant theory
(e.g., mindsponge theory) on the subliminal priming of team trust
and may provide a novel way to adjust team trust, especially for
virtual teams that needed to communicate online in the current
COVID-19 context. Second, although many studies showed that
perceived trustworthiness is an important source of trust behavior
(Mayer et al., 1995), this research initially integrated the finding of
prime-to-behavior effects, established a theoretical model among
subliminal priming, perceived trustworthiness, and team trust, and
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finally revealed the internal mechanism of subliminal priming on
team trust.

Limitations and future research directions

The present study revealed some interesting findings; however,
the limitations of this study are still worth discussing. First, the
participants were all young adults aged 16-35 years. Previous
studies suggested that trust changes with age (Belli et al., 2012).
Future studies are encouraged to explore the universality of this
effect by expanding the investigation to other age groups. Second,
we followed the procedure of a previous study by not setting a
control group (Posten et al., 2014). As a result, it is not clear
whether there is a difference between the two priming conditions
that resulted from an enhancing effect or an undermining effect.
However, we cannot deny that the current research findings
represented an important initial step for exploratory research
to find out the difference between strong conditions. Future
studies are needed to set up a control group to deepen the
understanding of this effect. Third, although we found that
unconscious priming could affect people’s conscious perception
and then lead to behavioral changes, we could not exclude
the possibility that unconscious priming affects behavior via
unconscious perception. Perhaps, we can change the perception
measurement to explore whether unconscious priming can affect
behavior through unconscious perception in the future. Finally,
trust propensity was used as a control variable to eliminate the
confusion effect in this study. However, previous studies showed
that culture has a significant impact on team trust. Specifically,
compared with Western culture, trust behavior and trustworthiness
perception would be higher in the context of Chinese culture
(Buchan et al., 2002; Kiyonari and Cook, 2006). Therefore, it is
necessary to take cultural factors related to team trust into account
to expand the universality of this effect in different cultures in
future research.

Conclusion

This study attempted to explore the relationship between
subliminal priming, perceived trustworthiness, and team trust. We
demonstrated that subliminal priming had a significant impact on
team trust, and perceived trustworthiness played a mediating role
in the effect of subliminal priming on team trust. It represents
one of the hosts of novel directions in team trust and illustrates
the potential ubiquity of subliminal information in affecting

team trust.
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