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This study aimed to evaluate a newly developed gamification-based

intervention of serious play training (SPT). A randomized controlled trial

was conducted to assess the efficacy of the new intervention program

in comparison with a widely adopted cognitive-behavioral training (CBT)

program. Real-life work teams were recruited to enhance the ecological

validity of outcome evaluation. The participants comprised 250 Chinese

working adults (68% men; median age = 25 years, range: 18–40) who

took part voluntarily. They were randomly assigned to the SPT, CBT, and

waitlist conditions. For outcome evaluation, team effectiveness was the

primary outcome, whereas coping flexibility was the secondary outcome.

For explanation of outcome changes, group cohesion and discriminative

thinking were tested as the hypothesized learning mechanisms. The results

revealed that the SPT group alone reported greater team effectiveness over

time, with an increase in group cohesion found to explain the improvement.

Both the SPT and CBT groups reported greater coping flexibility over time,

with discriminative thinking found to account for the beneficial changes.

These findings provide initial evidence indicating the efficacy of utilizing

the gamification approach in corporate training for team-building and

personal coping.

KEYWORDS

coping, stress, intervention, serious game, mental health, psychological well-being,
group cohesion, team building

Introduction

The rapidly evolving nature of the work environment and contemporary
organizational adaptations are intrinsically entwined with the multiple challenges of
daily life faced by many employees today (1, 2). The 2008 global economic crisis and the
ongoing COVID-19 pandemic have imposed immense amounts of stress on employees
amid widespread concerns about job insecurity and layoffs (3, 4). A recent meta-
analysis indicates that coping flexibility is the cornerstone of psychological adjustment
to stressful life changes, as demonstrated by the positive associations between this coping
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skill and multiple mental health indicators such as subjective
well-being and quality of life (5).

To tackle the issues arising from the ever-changing work
and economic environments, many organizations provide
their employees with training to improve their coping skills,
with many corporate training workshops emphasizing the
importance of flexible coping in mitigating work stress.
Cognitive-behavioral training (CBT) is currently one of the
most common approaches to stress management intervention
(6, 7). Several review studies have documented the efficacy
of workshops adopting cognitive-behavioral approaches
in strengthening discriminative thinking skills that equip
individuals to deploy flexible strategies for coping with an
array of stressors, thus mitigating the risks of developing
mental health problems such as psychological distress and
psychosomatic symptoms (8, 9).

Systematic reviews also indicate that CBT generally focuses
on the person, and is highly prescriptive, non-interactive,
product-oriented, skill-based, and instructor-centered (10).
Participants taking part in CBT acquire an array of cognitive-
behavioral skills (e.g., problem-solving, relaxation) that
help them to expand their personal resources and mitigate
psychological distress experienced during stressful encounters
(6, 11). However, both the socio-cultural constructivist theory
of learning (12) and cognitive flexibility theory (13) postulate
that knowledge constitutes both the derivation of a learner’s
interpretations of his or her personal experiences and the
process of meaning-making through active interactions with
others. Accordingly, learners tend to actively “construct”
their knowledge, with such construction consolidating their
cognitive flexibility and problem-solving skills (14, 15).
More broadly, most person-oriented CBT workshops fail to
implement intervention strategies that promote group cohesion,
which is highly valued in work settings in many collectivistic
societies (16).

To address these important but unexplored issues, an
alternative approach—serious play training (SPT)—was
adopted in the present study. Serious play is a novel intervention
technique that refers to the use of games to educate, train, and
inform workshop participants; and serious games have been
shown to be successful as a learning method for building
skills to tackle real-life complex issues or tasks, such as change
management (17). It could therefore be expected that serious
games would play an important role within corporate training.
The efficacy of this newly developed workshop was evaluated
by comparing it with the widely adopted CBT approach in a
Chinese setting.

SPT differs from CBT in two major ways. First, SPT was
developed according to the principles of gamification, which
refers to the utilization of game design elements in daily
life contexts to enhance the motivation and engagement of
workshop participants (18, 19). The gamification approach
has been found to incentivize active engagement in the given

intervention, as participants are immersed in the training
process and find it to be enjoyable and intrinsically rewarding
(20, 21). It has also been found effective in reinforcing collective
problem-solving skills and promoting active learning (18) as
well as improving health and bolstering mental wellness (22, 23).

Second, a theoretical approach underpinning the SPT
intervention design is collectivism-oriented human resource
management (24), whereas CBT programs are “imported” from
the West with different extents of cultural adaptations. For
SPT, the cultural management strategy highlights the collective
generation of creative solutions and ideas through team-
based structures, which aligns with the socio-cultural values
(e.g., collectivism) and institutional context of many Chinese
organizations. Implementing the principles of a culturally
relevant strategy has been found to promote team reflexivity in
Chinese teams, which in turn bolsters their innovation and job
performance (25).

Applying the principles of collectivism-oriented human
resource management, SPT’s gamification design and practices
focus on (a) treating employee training and development
as team endeavors; (b) foregrounding teamwork and group
cohesion rather than individual performance; and (c) rewarding
teams of individuals (24). SPT thus involves a range of
group-based activities aimed at facilitating social engagement
among participants, with such engagement bolstering effective
communication, collaboration, and relational quality among
team members (18). Adopting the gamification approach
in a work setting, Luu and Narayan (26) reported stronger
communication skills to be associated with higher degrees
of both individual and group task satisfaction. Moreover,
another gamification-based intervention fosters a more
collaborative learning environment and more favorable
evaluations among team members (27). Taken together, these
findings suggest that the proposed SPT is likely to provide
workshop participants with ample opportunities for intensive
collaboration, thereby consolidating teamwork as the basis for
effective job performance (25, 28).

The structure and modules of both the proposed SPT and
the existing CBT are summarized in Table 1. As shown in
this table, SPT aims at mitigating stressors specifically related
to the work setting through gaming activities that facilitate
collective decision-making and social resource accrual. Both of
these team-based activities have been found to increase group
cohesion among team members, which in turn improve team
effectiveness and reduce work stress (29, 30).

Despite the aforementioned differences in their program
structure and focus, SPT and CBT were both designed
to strengthen discriminative thinking, an essential skill for
flexible adjustment to stressful life changes (31). Discriminative
thinking refers to an individual’s ability to recognize a unique
set of situational features characterizing a specific stressful event
(i.e., cognitive flexibility); that is, the ability to determine, for
example, whether the outcome of a given stressor is amenable
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to change through his or her own effort or whether the stressor
will exert an undesirable impact on his or her long-term life
goals (32, 33). After recognizing the unique features of a variety
of stressors, discriminative thinking further enables a person
to discern and differentiate among the demands of multiple
stressors (i.e., response flexibility), resulting in the deployment
of appropriate strategies that meet the specific situational
demands (31).

Through training in discriminative thinking in both SPT
and CBT, workshop participants are temporarily drawn away
from the conscious processing of their work, endowing them
with an opportunity to “incubate,” to allow the unconscious
processing of work to take place (34). Unconscious work and
task switching during the incubation stage is conducive to
creative problem-solving and reduced mental fixation (35, 36),
the latter of which is key to promoting cognitive and response
flexibility (37). To evaluate the hypothesized efficacy of both SPT
and CBT, the following hypotheses were tested.

Hypothesis 1: Participants who took part in SPT (vs. CBT
and no skill training) will have higher levels of team
effectiveness over time.

Hypothesis 2: The positive association between SPT (vs.
CBT and no skill training) and team effectiveness over time
will be explained by an increase in group cohesion.

Hypothesis 3: Participants who took part in SPT or CBT
(vs. no skill training) will display higher levels of coping
flexibility over time.

Hypothesis 4: The positive association between skill
training (vs. no skill training) and coping flexibility
over time will be accounted for by an increase in
discriminative thinking.

In summary, this study contributed to the literature by
adopting an integrative approach to the design of SPT, a
novel gamification-based intervention. Instead of focusing on
personal skill development per se as in the widely adopted
CBT, SPT comprises an array of modules designed for
strengthening both personal skills (i.e., discriminative thinking)
and interpersonal skills (i.e., collective decision-making and
social resource accrual) over time. A longitudinal research
design was adopted to test the effectiveness of the newly
developed SPT. More importantly, a randomized controlled
trial was conducted to compare the hypothesized benefits of
SPT with two control conditions: existing training control
(CBT) and no training control (waitlist). Compared with the
participants who were assigned to the waitlist control condition,

the participants who took part in the SPT were predicted
to experience desirable changes in both team effectiveness
and coping flexibility, whereas those who took part in the
CBT were predicted to experience desirable changes in coping
flexibility only.

Materials and methods

Research design

The present study took the form of a randomized controlled
trial that adhered to the Consolidated Standards of Reporting
Trials (CONSORT). The aim of the trial was to compare the
learning mechanisms and outcomes of the newly developed SPT
program versus a current CBT program among working adults.
Randomized controlled trials are widely regarded as the gold
standard for program evaluation (38).

Program effectiveness was assessed using a longitudinal
design comprising three time points. Before training
began (Time 1/T1), all participants completed the baseline
questionnaires at their own work sites after being given
instructions by a trained research assistant. Immediately (Time
2/T2) and three months (Time 3/T3) after the training, they
completed the follow-up questionnaires on their own.

Sampling procedures

Employees of our organizational partners in southern
China were recruited through a standardized advertisement
distributed by the human resource or administration
department of each private organization. These departments
then submitted lists of the teams who had expressed an
interest in taking part.

Eligible participants were full-time employees aged between
18- and 40-years-old who had served in the company for at
least six months and could read and communicate in Chinese.
Participants were excluded if they reported any psychological
illness or medical problems or if they were unwilling to give
informed consent or follow the study procedures.

After eligibility screening, an independent research assistant
created an allocation schedule using the “random sample of
cases” function in SPSS version 26.0 (39), (RRID:SCR_002865).
When using this function, the research assistant first entered
into the software program the number of teams planned for
each of the conditions, and then the software program randomly
selected the specified number of teams and assigned them to a
skill training program (SPT or CBT) or waitlist.

The study was conducted in accordance with the ethical
standards outlined by the American Psychological Association.
The research was conducted after obtaining institutional review
board approval from the authors’ university. The participants
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TABLE 1 Descriptions of stress management modules of serious play training and cognitive-behavioral training programs.

Serious play training Cognitive-behavioral training

Aim of module Content Aim of module Content

1. Orientation and
understand mechanisms
of stress

Psychoeducation: nature and mechanisms
of stress, transactional stress model, and
links between stressors and stress
reactions

1. Orientation and understand
mechanisms of stress

Psychoeducation: nature and mechanisms
of stress, transactional stress model, and
links between stressors and stress
reactions

2. Develop cognitive
flexibility skills

Identification of personal signs of stress
and stress triggers, reflection of stressful
experience, development of discriminative
thinking skills to distinguish among the
nature and demands of diverse stressors,
development of cognitive restructuring
skills to challenge automatic irrational
thoughts and replace them with more
realistic flexible ones

2. Develop cognitive flexibility skills Identification of personal signs of stress
and stress triggers, reflection of stressful
experience, development of discriminative
thinking skills to distinguish among the
nature and demands of diverse stressors,
development of cognitive restructuring
skills to challenge automatic irrational
thoughts and replace them with more
realistic flexible ones

3. Develop response
flexibility skills

Identification of personal coping style and
its limitations, reflection of coping
experience, importance of expanding
coping repertoire, development of
discriminative thinking skills to recognize
differential coping effectiveness across
stressful situations, acquisition of good-fit
principle for effective strategy deployment

3. Develop response flexibility skills Identification of personal coping style and
its limitations, reflection of coping
experience, importance of expanding
coping repertoire, development of
discriminative thinking skills to recognize
differential coping effectiveness across
stressful situations, acquisition of good-fit
principle for effective strategy deployment

4. Develop collective
problem-solving skills

Team building process and group
dynamics: team knowledge formation and
evolution, strategic planning and group
support tools, creation of a diverse and
inclusive work culture, conflict
management, the art of giving
constructive feedback, group reflection,
outcome review

4. Develop problem-solving skills Systematic problem-solving and
solution-oriented coping activities:
problems finding, problems shaping,
listing of possible solutions, making
choices and back-up plans, action
execution, progress monitoring and
reflection, outcome review

5. Manage stress together
and accrue social
resources

Role of a supportive social environment,
importance of expanding social network
and social capital, communication skill
training for identifying and activating
coping resources

5. Practice behavioral activation and
relaxation skills

Behavioral activation skills to increase
pleasant and reinforcing daily activities,
practice of mindfulness and breathing
techniques for relaxation

6. Review and devise
plans for action and
maintenance

Summary of intervention components,
review of team and personal performance,
importance of skill integration and
transfer to daily life, and creation of plans
for daily action and maintenance

6. Review and devise plans for action and
maintenance

Summary of intervention components,
review of personal performance,
importance of skill integration and
transfer to daily life, and creation of plans
for daily action and maintenance

were assured that their participation was entirely voluntary
and that their data and performance during the training
sessions would be kept strictly confidential and would not
be communicated to their employers. Participants assigned to
the waitlist control group were told they would be invited
to attend SPT sessions if the findings demonstrated the
training’s effectiveness. Participants in all three conditions
received a souvenir (a pen or towel) for returning their
questionnaires at T2 and T3.

Sample size and statistical power

A priori power analysis was performed using G∗Power
version 3.1 (40), (RRID:SCR_013726) based on the estimated
effect size (0.21) obtained in our pilot study [citation redacted
for masked review]. The results revealed that a minimum sample

size of 54 per condition was sufficient to attain statistical power
of at least 90% and to detect significant group differences at a
significance level of α = 0.05. Considering the possible attrition
rate for a three-phase longitudinal design (41), the target sample
size was set at 80 participants per training condition.

Participants

A total of 234 Chinese working adults were enrolled, with
160 receiving SBT or CBT, but 10, 12, and 9 subsequently
dropped out of the SPT, CBT, and waitlist conditions,
respectively. Figure 1 depicts the CONSORT flow diagram
that summarizes the enrollment and allocation processes. The
sample consisted of 68% men, with a median age of 25 years (age
range: 18–40). The demographic characteristics of the sample
are shown in Table 2. The participants who dropped out and
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FIGURE 1

CONSORT diagram of participant flow through various stages.

those who took part in all three time points did not differ in any
demographic characteristics, ps > 0.17.

Intervention fidelity

Multiple practices and strategies were undertaken for
monitoring and enhancing intervention fidelity in this study.
Specifically, the implementation of both SPT and CBT
was standardized through the adoption of a manual. Each
intervention program had its own manual, which contained
comprehensive instructions and thorough descriptions of
the content (i.e., goals and objectives, timeframe, scripted
text, planned activities, and worksheets) for each of the
program sessions.

All the intervention sessions were delivered by an
experienced facilitator who was a holder of certificates in
both Play Therapy and the LEGO SERIOUS PLAY method.
Before the study began, the facilitator received extensive training

on the delivery of protocolized procedures for implementing
each training program. The facilitator was instructed to closely
follow a series of steps outlined in the respective manual
of each program.

Implementation fidelity was monitored by two observers,
each of whom made the assessment using a checklist adapted
from the Implementation Fidelity Checklist constructed by
Swain, Finney (42). Each observer gave independent ratings
to five categories: program differentiation (SPT vs. CBT),
adherence, exposure (planned vs. actual time), quality, and
engagement. The inter-observer reliability in the assessment was
high across the categories (77% to 97%).

Skill training programs

Two skill training programs—SPT and CBT—were
delivered and compared. Each program involved six bi-weekly
two-hour sessions. The two programs were conducted at the
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TABLE 2 Descriptive statistics of demographic and study variables by condition.

Condition

SPT (n = 70) CBT (n = 68) Waitlist (n = 65)

M (%) SD M (%) SD M (%) SD

Gender (% of men) 67% 65% 71%

Education level

Junior secondary education or below 13% 9% 11%

Senior secondary/vocational education 81% 84% 83%

Tertiary/university education 6% 7% 6%

Age 24.93a 5.47 25.16a 4.51 25.18a 4.86

Months of service in the organization 11.58a 5.75 11.22a 4.66 11.47a 5.66

Years of employment 8.22a 6.08 7.74a 5.02 7.84a 5.22

Team effectiveness

T1 self-ratings 15.80a 3.88 15.74a 3.12 15.52a 3.76

T2 self-ratings 17.81b 3.04 16.37a 3.06 15.75a 3.36

T3 self-ratings 18.19b 3.56 15.40a 2.83 15.28a 3.60

T2 actual task performance† 59.34a 19.48 63.53a 20.32 n/a

T2 behavioral coding 61.50b 19.63 48.37a 17.64 n/a

T3 supervisor-ratings 18.87b 2.63 16.63a 2.49 16.40a 2.83

T1 Coping flexibility 2.68a 0.55 2.66a 0.54 2.52a 0.47

T2 Coping flexibility 2.87b 0.48 2.92b 0.54 2.62a 0.46

T3 Coping flexibility 2.99b 0.49 2.83b 0.50 2.55a 0.48

T1 Group cohesion 8.07a 2.68 8.19a 2.66 8.15a 2.56

T2 Group cohesion 9.83b 2.69 8.12a 2.73 8.54a 2.63

T3 Group cohesion 9.20b 2.48 8.19a 2.38 8.35a 2.48

T1 Discriminative thinking 3.86a 1.44 3.66a 1.59 3.63a 1.66

T2 Discriminative thinking 5.71c 1.63 4.75b 1.93 3.68a 1.76

T3 Discriminative thinking 5.37b 1.50 4.99b 1.85 3.49a 1.63

CBT = cognitive-behavioral training; n/a = not available; SPT = serious play training, T1 = Time 1; T2 = Time 2; T3 = Time 3. †Higher scores indicate greater ineffectiveness in team
performance. Means that do not share the same subscripts differ from each other at p < 0.05.

organizations from which the participants had been recruited.
The newly developed SPT was first piloted on 30 working
adults, with the pilot data demonstrating the program’s
implementation feasibility and acceptability among participants
[citation redacted for masked review].

In both the gamification and instruction conditions,
the sessions were delivered to teams of six to eight
members. The overarching goal in both conditions was to
develop skills that facilitate flexible deployment of coping
strategies across the changing environment. The first three
modules were psychoeducational, focusing on helping
participants to understand the sources of their stress and
their own distinct coping styles and then strengthening
their discriminative thinking skills to increase coping
effectiveness (43).

The three remaining sessions focused on real-life
applications, although the delivery mode and context of
training differed for the two conditions. A specific feature

of the SPT condition was that the modules were delivered
to real-life work teams via group games, which combined
interactive learning with the LEGO

R©

SERIOUS PLAY
R©

method
(44). Active participation in these group games allowed the
participants to acquire knowledge and communicate with their
real-life team members effectively through immersion in an
enjoyable, playful environment (17). Each group game involved
three learning phases: LEGO

R©

model building, storytelling,
and reflection for learning. Specifically, within a group session,
each team was first given a series of stressful vignettes (e.g.,
conflict with colleagues, reporting a work problem to the
supervisor) constructed based on their life stories. In the model
building phase, members were instructed to express their
solutions through the use of LEGO

R©

bricks to create a model
as representations of metaphors. In the storytelling phase, the
team conveyed their ideas through presenting their LEGO
model and stories to the entire group. In the reflection phase,
the entire group discussed their ideas and gave feedback to the
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FIGURE 2

Indirect effects of serious play training on team effectiveness
assessed at time 3 through group cohesion assessed at time 2.
Mediation analysis was performed using PROCESS (model 4;
Hayes, (55)) with 5,000 bootstrapping resamples. Baseline levels
of group cohesion and team effectiveness were entered as
covariates. Serious play training was dummy coded (1 = serious
play training, 0 = cognitive-behavioral training and waitlist). a, b,
c, and c’ are unstandardized coefficients. ***p < 0.001.

FIGURE 3

Indirect effects of skill training on coping flexibility assessed at
time 3 through discriminative thinking assessed at time 2.
Mediation analysis was performed using PROCESS (Model 4;
Hayes, (55)) with 5,000 bootstrapping resamples. Baseline levels
of discriminative thinking and coping flexibility were entered as
covariates. Skill training was dummy coded (1 = serious play
training and cognitive-behavioral training, 0 = waitlist). a, b, c,
and c’ are unstandardized coefficients. ***p < 0.001; †p > 0.05.

presenting team to help the team reflected on their own work.
These activities were designed to strengthen the participants’
skills for effective group decision-making and social resource
accrual. Through such game engagement, greater cohesion
among team members was expected to equip them to deal with
work stress effectively.

For the CBT condition, the facilitator provided real-case
demonstrations to show the participants how to deploy flexible
coping to handle stressful life changes in the same series
of vignettes. These activities were designed to strengthen
the participants’ skills for effective decision-making and the
development of both problem-focused and emotion-focused
coping skills (i.e., behavioral activation and relaxation). The
content of these modules was designed according to the
cognitive-behavioral approach (45). In the final session of both
conditions, all the participants were asked to devise their own

action plan for future stress management at work and in
their daily life.

Measures

A battery of standardized questionnaires was administered
to assess the learning mechanisms and outcome parameters for
program evaluation. Specifically, the primary outcome was team
effectiveness, whereas the secondary outcomes were coping
flexibility. Two learning mechanisms—group cohesion and
discriminative thinking—were also assessed.

For all these outcomes and learning mechanisms, self-
ratings were obtained from the participants in all three
conditions at all three time points. In addition, the primary
outcome of team effectiveness was thoroughly evaluated
using four methods: self-ratings, supervisor-ratings, actual task
performance, and observation (behavioral coding). Data derived
from actual task performance and observation were collected
during discussions held in the final training session for both the
SPT and CBT conditions. Supervisor-ratings were collected for
the participants after the training at T3.

Team effectiveness
Both the self- and supervisor-ratings of team effectiveness

were measured using the Behaviorally Anchored Rating Scale
version of the Comprehensive Assessment of Team Member
Effectiveness measure (46). Each of the five domains of team
effectiveness was evaluated by a 5-point rating, with each rating
point anchored by a set of behavioral indicators. The raters were
instructed to read all the behavioral indicators and then choose
the response option that best reflected the actual team behaviors.
The composite scores ranged from 5 to 25. The translated
measure has been validated for the assessment of both self- and
other-ratings in Chinese samples (47).

Team (vs. individual) performance during the training
sessions was evaluated by a decision-making task entitled
“Winter survival” (48). The task presented a stressful vignette
regarding a group of people who survived from a plane crash
but encountered a dire situation in a wilderness area under
a severely cold weather. The group managed to salvage 12
items when escaped from the plane, and the task was to
rank the set of items to indicate the importance of each
item to their survival in the dire situation. Team members
first gave their own sets of rankings independently, and then
engaged in discussion to generate final team decisions. Team
performance was computed by the absolute sum differences
between a team’s group rankings and the expert rankings. As
lower difference scores indicated greater accuracy, a higher
discrepancy score indicated less effective team performance.
This task was administered in the final session of the SPT and
CBT conditions at T2.
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Each team member’s effective (vs. ineffective) teamwork
behavior during the decision-making process at T2 was recorded
and coded by two independent observers. These extensively
trained observers coded the team behaviors exhibited by
all team members while they engaged in the “Winter
survival” task using the Behavioral Observation Scale (49).
The observers adopted a 7-point scale (1 = almost never,
7 = almost always) to rate 16 teamwork categories. The
ratings for two ineffective behavioral markers were reverse
scored, with higher composite scores indicating a team
member’s greater display of effective teamwork behavior. The
level of inter-observer reliability was high (Krippendorff ’s
α ≥ 0.70).

Coping flexibility
The Coping Flexibility Questionnaire (50) was adopted as

an indicator of flexible coping. The inventory comprised two
sections. In the first section, respondents were asked to list
two controllable and two uncontrollable stressful events. In
the second section, they reported up to four coping strategies
and their corresponding goals for coping with each event. The
respondents’ coping goals were scored according to a validated
scoring scheme based on the transactional theory of coping
(51). The final codings ranged from 0 to 4, with higher scores
indicating greater coping flexibility. This coping measure is
found reliable and valid in Chinese samples (50).

Group cohesion
The Group Cohesion Scale (52) was employed to assess

group cohesion perceptions. Respondents rated each of the
scale’s three items on a Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). Higher scores indicated stronger
perceptions of cohesion among team members. The composite
scores ranged from 3 to 15. The translated measure has been
validated in Chinese settings (53).

Discriminative thinking
The Extended Miller Behavioral Style Scale (37) was used

as a measure of discriminative thinking. The brief version
of the scale comprises two hypothetical stressful vignettes,
each with eight coping responses. Respondents were instructed
to endorse the deployment of each coping response in each
vignette (0 = no, 1 = yes). The items were scored by a scheme
derived by experts (37). The final codings ranged from 0 to
16, with higher values indicating a greater tendency toward
discriminative thinking. This scale has good psychometric
properties in Chinese samples (37).

Manipulation checks

The participants were asked to guess the purpose of the
study and to report whether they had previously seen any

decision-making tasks similar to that used in the present study.
None of the participants could provide a correct guess of the
study aims, and none had seen this type of task before.

Masking

Participants’ personal data and the condition to which
they were assigned were concealed by arbitrary codes.
The randomized controlled trial involved single masking,
because the facilitator needed to administer different
intervention programs to participants of various skill training
conditions. Nevertheless, partial masking was adopted for
different research teams to maximize the level of masking.
Specifically, the supervisors who gave ratings, the observers
who conducted behavioral codings, and the research assistants
who administered the study and input data were unaware of the
allocation schedule, randomization procedures, and research
hypotheses. Moreover, the investigators were unaware of the
allocation schedule and randomization procedures during their
interpretation of the findings.

Analytical strategy

Before hypothesis testing, outlier analysis was performed.
Multiple outlier identification methods—boxplot, quantile-
quantile plot, and stem-and-leaf plot—were employed to detect
as many outliers as possible. Outliers identified by the three
methods were removed. If the results obtained after outlier
removal differed from those derived from the full sample,
both sets of results are reported herein. If no substantial
differences in the pattern of findings were found, the full results
would be reported.

For outcome evaluations, the hypothetical longitudinal
changes in the primary (team effectiveness) and secondary
(coping flexibility) outcomes among the participants of the three
conditions were tested by linear mixed effects modeling using
analysis of covariance with three fixed factors (condition, time,
and condition by time) and the baseline value as covariate. The
missing data for the analysis of covariance modeling neither
were imputed nor were they carried forward.

To unveil the hypothetical mechanisms underlying outcome
changes, mediation analysis was performed using PROCESS
macro version 3.5 (54), (RRID:SCR_021369). Model 4 with
the widely adopted, standard procedure of 5,000 bootstrap
simulations was executed (55). In each mediation model,
training condition (SPT, CBT, and waitlist) was entered as
the antecedent, the hypothesized mechanisms (group cohesion
and discriminative thinking) assessed at T2 were the mediator,
and the primary and secondary outcomes assessed at T3
were included as the outcome. The baseline levels of both
the mediator and outcome variables were controlled. The
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significance of indirect effects was assessed by 95% bias-
corrected and accelerated bootstrap (BCa) confidence intervals
(CIs). To test the antecedent of training condition, the three-
level categorical variable was coded into two dummy variables:
SPT (1 = SPT, 0 = CBT/waitlist) and skill training (1 = SPT/CBT,
0 = waitlist). All analyzes were conducted using SPSS 26.0 (39),
(RRID:SCR_002865).

Results

Preliminary analyzes

Outliers detected by all three outlier identification methods
were checked, and none were found to be error outliers. To
further identify influential outliers, all outliers were omitted,
with the same set of main analyzes conducted again. The pattern
and interpretation of the findings yielded from the full sample
and the trimmed sample with all outliers removed did not differ
substantially, indicating that none of the suspected cases was an
influential outlier.

Table 2 presents the descriptive statistics of both the
demographic and study variables for the three conditions. No
significant differences were found for any of the demographic
variables (ps > 0.09), with the exception of a significant positive
association between length of service in the organization and
self-ratings of team effectiveness reported at T1, r(203) = 0.14,
p = 0.04. The analyzes were thus conducted with the pooled
sample, with no demographic variables included as covariates.

Evaluations of program effectiveness

The efficacy of SPT (vs. CBT and waitlist conditions) was
evaluated in terms of changes in both team effectiveness and
coping flexibility over time. For the participants’ self-ratings
of team effectiveness, the hypothesized Condition × Time
interaction was significant, F(4, 600) = 3.75, p = 0.005, Cohen’s
f = 0.13. The participants of the three conditions did not differ in
their ratings of team effectiveness at T1, but those assigned to the
SPT condition gave higher team effectiveness ratings at T2 and
T3 than those assigned to the other two conditions (ps < 0.02).

For the supervisors’ ratings of team effectiveness at T3,
significant differences among the three conditions were also
found, F(2, 200) = 18.19, p < 0.001, Cohen’s f = 0.41. The
supervisors gave higher ratings of team effectiveness for the
participants in the SPT condition than for those in the two
other conditions.

For the observer-coding of actual team behavior at T2, the
observers gave higher scores for the effective team behaviors
of the participants taking part in SPT (vs. CBT), t(136) = 4.14,
p < 0.001, Hedges’ g = 0.70; but no such differences in task
performance scores were found between the two conditions,

t(136) = –1.24, p = 0.22, Hedges’ g = –0.21. Taken together,
all these findings derived from multiple methods were largely
consistent with Hypothesis 1.

The efficacy of both skill training programs (i.e., both
SPT and CBT) was assessed in terms of changes in coping
flexibility over time. A linear mixed effect model revealed
that the hypothesized Condition × Time interaction was not
significant, F(4, 600) = 1.60, p = 0.17, Cohen’s f = 0.06.
However, significant main effects were found for condition,
F(2, 600) = 18.31, p < 0.001, Cohen’s f = 0.24; and for time,
F(2, 600) = 8.46, p < 0.001, Cohen’s f = 0.16. There were no
differences among the participants of the three conditions at T1,
but those assigned to the SPT and CBT conditions exhibited
greater coping flexibility at T2 and T3 than those assigned to the
CBT or waitlist conditions (ps < 0.001). Such findings provided
partial support for Hypothesis 2.

Mechanisms for explaining program
effectiveness

To test the hypothesized mechanisms underlying the
beneficial changes in the acquisition of flexible coping skills after
attending SPT, mediation analysis was conducted. The results
are summarized in Figures 2 and 3. Referring to Figure 2,
the hypothesized indirect effect of SPT (vs. CBT and waitlist)
on T3 self-ratings of team effectiveness through T2 group
cohesion was significant, but no such mediation effects were
found for T2 discriminative thinking. The direct effect remained
significant after controlling for the effect of T2 group cohesion,
indicating the presence of a partial mediation. The results thus
supported Hypothesis 3.

Finally, the hypothesized mechanisms underlying the
beneficial changes in coping flexibility after attending SPT or
CBT were also tested. The findings are shown in Figure 3.
Referring to this figure, the hypothesized indirect effect of skill
training on T3 coping flexibility through T2 discriminative
thinking was significant. The direct effect (path c’) became non-
significant after controlling for the effect of the mediator, thus
indicating complete mediation. These findings provided support
for Hypothesis 4.

Discussion

This study introduced a newly designed SPT program as
an alternative approach to staff development that strengthens
Chinese workers’ personal and interpersonal skills, both of
which are beneficial to team building and flexible coping
with life stress. Through examining the learning mechanisms
underlying program participation, the findings demonstrate
that SPT has the advantage over CBT in strengthening team
effectiveness, with such a desirable change explained by an
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increase in group cohesion. In addition, the findings further
provide evidence suggesting that SPT is as effective as existing
CBT programs in enhancing coping flexibility over time, with
the strengthening of discriminative thinking skills found to
explain this positive change.

For team building, only SPT is found to enhance team
effectiveness. Such encouraging findings provide support for
the use of serious play as an adult learning tool in team
building, one of the most popular employee development
themes in corporate training. The serious play method is
grounded in theories of play, imagination, and complexity;
aiming to uncover and create new insights by using toy materials
(e.g., LEGO bricks, doll house) as a medium for visualizing,
communicating, understanding, and tackling challenges (56).
The major advantage is the method’s playful, hands-on
approach, which turns a work setting into a constructive
playground. The fun and relaxing environment gently pushes
team members to think “outside the box,” facilitating them to
brainstorm more unusual ideas and speak their minds effectively
to an audience (57).

The findings also support the hypothesized mediating
role of group cohesion in the link between SPT participation
and self-rated team effectiveness. However, it is noteworthy
that this mediation effect is only partial. This result may be
attributable to the highly complex nature of team effectiveness,
which is a multifaceted construct (58). Previous work has
indicated that team effectiveness comprises a variety of
domains, including both task-oriented (e.g., leadership,
coordination) and social-oriented (e.g., communication,
conflict management) domains (59). Future program evaluation
studies should adopt a more nuanced approach to identify
the specific domains and psychological mechanisms that
account for greater variances in outcome changes resulting
from SPT participation. Nevertheless, nuanced approaches can
have shortcomings because many learning processes involve
the simultaneous occurrence of multiple psychological
mechanisms that are practically difficult to dissect for
separate analyzes.

For stress management, the newly introduced SPT approach
is found to be as effective as the existing, popular method
of CBT in fostering coping flexibility, demonstrating that
SPT is an effective tool for building not only team but
also personal skills. In corporate training, the serious play
intervention has been adopted for change management so as
to improve the company and promote its future development.
It is important to note that the aim of the intervention is
not just to foster creativity and flexibility among company
staff, but ultimately to help transform the staff and their
company (60). The creative and flexible thinking skills
acquired from SPT enable the participants not only to
spot new opportunities in the business environment, but
more importantly, to change strategies, structures, products,
business models, and systems. In the same vein, our study

further shows that the SPT is also efficacious for facilitating
coping flexibility, an essential skill for handling stressful
life transitions and vicissitudes (5). Workshop participants
acquire cognitive astuteness and sensitivity to environmental
cues (i.e., cognitive flexibility) through constant shifting of
their constructed models from one context to another, and
their acquired astuteness facilitates the choice of the most
situation-appropriate strategy from their coping repertoire (i.e.,
behavioral flexibility) (61).

Our study further unveils discriminative thinking as a
cognitive mechanism underlying the building of flexible coping
skills. In SPT sessions, toy materials (i.e., LEGO bricks) are used
as a major tool for supporting flexible thinking, developing a
creative culture, and contributing to learning processes through
storytelling and reflection (17). The bricks are flexible for
building symbolic and metaphorical models. When completing
a single task in a training session, participants can easily build
and rebuild their models by removing the bricks and placing
the bricks in other locations. They are also asked to switch
contexts by creating new stories and building new models.
Such frequent task switching enables the participants to acquire
discriminative thinking, which fosters deployment of a coping
strategy that best meets the demands of a particular stressful
encounter (62, 63).

The novel findings presented herein have practical
implications for corporate training with a special focus on
personal development. Most existing intervention programs
in this area adopt an individual-oriented approach aimed
at building cognitive-behavioral skills that can facilitate
the effective handling of stressful events (64). This widely
adopted approach has been criticized for largely neglecting
a crucial dimension of the occupational environment,
such as the organizational and interpersonal elements at
play (11).

To address this important but unexplored dimension,
we recommend a paradigmatic shift toward an integrative,
ecologically relevant approach that broadens the scope
of skill development to both personal and interpersonal
realms in real-life work teams. The aim of this alternative
novel approach is to attain the goal of skill acquisition
through real-life social engagement. Our proposed
SPT expands upon the often-demarcated designs that
are targeted primarily at the individual level, thereby
acknowledging the need to concurrently attend to workshop
participants’ interactions with their actual surroundings
and immediate contextual characteristics (e.g., peer
relations, institutional demands, cultural orientation), which
constitute ever-evolving psychosocial stressors inherent to the
work environment.

The major advantage of this novel approach is that SPT
training activities are designed based on the real-life work
problems reported by employees with the same work and
cultural backgrounds, and thus are of direct relevance to the
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participants’ interests that increase their motivation for active
participation and engagement. Despite the workshop setting,
participants have already been practicing their acquired skills
through interacting with members of their real-life work teams.
Under the guidance of a qualified facilitator, participants can
further polish their coping skills through reflection on their
dynamic exchanges during the sessions and collaborations with
their fellow team members in serious games, as well as meaning-
making through social interactions, thereby facilitating the
active construction and consolidation of knowledge acquired in
the training sessions (14, 15).

Although the present study contributes to the literature by
providing evidence supporting the efficacy of a new intervention
approach to corporate training, several limitations suggest that
broader generalizations of the findings should be made with
caution. First, SPT in this study focuses solely on the cultivation
of coping skills. The gamification approach may not be equally
effective for the acquisition of other personal development skills
such as leadership and assertiveness. The scope of SPT should
be expanded to an array of skills to allow a more thorough
evaluation of its usefulness in corporate training.

Moreover, as the study targeted the training of actual teams
within real organizations, participant recruitment was arranged
by the administrative staff of the participating organizations.
The sample was thus relatively homogeneous, constituting
mainly young men who had attained a senior secondary level of
education or received vocational education. Hence, the present
findings may not be generalizable to employees with dissimilar
demographic characteristics.

Conclusion

The present study is the first to test the efficacy of the
newly introduced SPT intervention approach and compare it
with the existing CBT approach in terms of both team and
personal skill training. As expected, only SPT is found to
strengthen team building skills over time, and group cohesion
is identified as the underlying learning mechanism that explains
this positive change. In addition, SPT is found to be as
beneficial as the existing CBT in sharpening flexible coping
skills, and discriminative thinking is identified as the learning
mechanism underlying the positive change. Such promising
results encourage future researchers and practitioners to draw
more attention and resources to utilize SPT for developing a
broader array of skills in both corporate and public wellness
promotion programs.
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