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Cultivating Character strength: Evidence from the “24 Flavors of Positive Thinking” 
School-Based Program in Hong Kong Adolescents: A Quasi-Experimental Study

Abstract
Background: Positive thinking and character strengths are critical protective factors for adolescent 
mental health, yet scalable interventions to foster these attributes in diverse cultural contexts remain 
limited. This study evaluated the efficacy of the novel "24 Flavors of Positive Thinking (24F)" 
intervention, a multifaceted program incorporating inspirational CEO stories and positive cinema, to 
enhance positive thinking and character strengths among Hong Kong adolescents. 

Methods: In a large-scale quasi-experimental design, 1,344 adolescents were assigned to one of five 
conditions: low-dose CEO stories (one session), high-dose CEO stories (two sessions), low-dose 
positive cinema (one session), high-dose positive cinema (two sessions), or a no-intervention control.
Positive thinking was assessed at baseline and at the last available post-intervention timepoint (with 
an additional intermediate assessment for high-dose groups). Character strengths were assessed by 
self-identification of three strongest/weakest VIA strengths, and satisfaction was assessed in 
intervention arms only. Data were analysed using cluster-aware mixed-effects models, including 
mixed-effects ANCOVA adjusting for baseline positive thinking and, among intervention arms, 
factorial tests of activity format (CEO vs cinema), dosage (two vs one session), and their interaction; 
repeated-measures mixed models examined change over time.

Results: Baseline positive thinking differed across conditions (p = .006; ICC ≈ .03). After adjustment 
for baseline and clustering, condition significantly predicted last-post positive thinking (p < .001), with 
all intervention arms exceeding the control. In factorial analyses among intervention arms, dosage 
showed a robust main effect (p < .001), whereas activity format was not significant (p = .277) and the 
activity x dosage interaction was not significant (p = .073). Repeated-measures models indicated that 
positive thinking increased over time in high-dose conditions, while remaining stable or decreasing in 
lower-dose/control conditions. Satisfaction was higher in high-dose conditions (p < .001) with no 
activity effect. For six focal strengths, only bravery showed a reliable differential increase (high-dose 
CEO vs low-dose CEO) after FDR correction; other strengths showed no robust between-condition 
differences.

Conclusions: The 24F intervention effectively boosted positive thinking and character strengths in 
adolescents, with dosage effects outweighing activity type, highlighting its flexibility and scalability. 
These findings offer robust evidence for culturally tailored positive psychology programs in promoting 
youth resilience and mental well-being, with implications for public health strategies in urban Asian 
settings. 

Keywords: positive psychology intervention; Quasi-experimental design; adolescents; school based; 
Character strength
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1. Introduction
Hong Kong adolescents are facing an increasingly alarming public health crisis. Despite being high 
achievers academically, their resilience and psychological well-being fall far below global averages 
(OECD, 2023). Over the years, Hong Kong adolescents have consistently reported higher levels of 
depressive symptoms and lower levels of mental well-being than their peers in other regions (Yuen et 
al., 2019). Recent cross-sectional findings indicate that more than one-third of adolescents experience 
depressive symptoms and anxiety, and nearly half report high levels of stress (BOKSS, 2024; Fang, 
2023; Yu & Du, 2022). These difficulties are associated with risky behaviours, developmental 
problems, lower quality of life, crime, and suicide (Shek & Wong, 2025; Tsui & Cheng, 2021; Yu & 
Du, 2022), underscoring the urgent need for effective school-based mental health promotion.

Hong Kong’s education system is, in principle, receptive to positive psychology and school-based 
prevention. Positive psychology initiatives have been shown to enhance academic outcomes and teacher 
well-being (Chung, 2018), and the Education Bureau has explicitly called for universal and early 
supports (e.g., the Whole School Approach and the Three Tier School based Emergency Mechanism), 
emphasizing prevention and early identification rather than treatment only after onset (Government of 
the Hong Kong Special Administrative Region, 2025). Cognitive- and behavioural-based programmes, 
including classroom-adapted CBT, are available and remain first-line, evidence-based approaches for 
youth anxiety and depression worldwide (Compton et al., 2004; Kendall & Peterman, 2015; Low & 
Lee, 2024; Orchard et al., 2020; Wong et al., 2018). Territory-wide strengths-oriented initiatives such 
as Project P.A.T.H.S. have demonstrated the feasibility of large-scale school-wide programmes and 
have yielded benefits across psychosocial outcomes in junior secondary schools (Shek and Sun et al., 
2013).

1.1. Service and Research Gaps in Current School-Based Initiatives
Despite this apparent infrastructure, major service and research gaps remain. At the service level, 
existing initiatives rely heavily on indicated or selective interventions and on adolescents’ willingness 
to seek help. However, a representative youth epidemiological study (2019–2022) showed that only 
16.7% and 28.1% of adolescents with mental health needs sought help from mental health or other 
helping professionals, respectively (Wong et al., 2023). Half of secondary students experiencing mental 
distress reported that they would avoid or delay seeking help (YMCA, 2024), citing cost, preference for 
informal support, scheduling conflicts, doubts about efficacy, and stigma as key barriers (Wong et al., 
2023). As a result, a substantial proportion of distressed adolescents are never reached by existing 
services, highlighting a service gap in universal, low-stigma, classroom-embedded mental health 
promotion.

A second service limitation is feasibility and scalability. Many school-based CBT and strengths-related 
programmes are resource-intensive, multi-session, and run in a course-like format that competes with 
academic demands. This model is difficult to sustain in a system that places heavy emphasis on 
academic excellence and already exposes adolescents to high academic stress and workload (Cho & 
Chan, 2020; Lai et al., 2022). Even successful programmes such as Project P.A.T.H.S. require 
considerable time, training, and coordination (Shek and Sun et al., 2013). Schools therefore face a 
practical gap: scalable, brief interventions that can be integrated into timetables without adding 
substantial burden on students or staff.

At the research level, the local evidence base for brief, universal, culturally grounded strength-based 
interventions is extremely limited. Existing evaluations of strength-oriented programmes for Hong 
Kong adolescents have mostly used lesson-based formats that directly teach positive skills. For 
example, Kwok et al. (2022) developed a seven-session Multiple Component Positive Psychology 
Intervention to improve gratitude and emotional intelligence among adolescents with anxiety 
symptoms; Zhou et al. (2015) implemented a two-session programme targeting gratitude and hope; and 
the revised Positively Kellett program used weekly lessons over a full academic year to enhance 
emotional literacy, resilience, and life effectiveness (Blaine, 2024). While Kwok et al. (2022) and Zhou 
et al. (2015) reported gains in targeted traits, Blaine (2024) observed decreases in intended outcomes, 
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suggesting that strengths-based content does not automatically translate into benefits and that format 
and context matter. Few studies have examined brief, low-dose, strengths-based interventions 
embedded in routine school schedules, and virtually none have systematically compared different 
delivery modalities or dosages in real-world Hong Kong school settings.

These limitations together define a dual gap: (a) a service gap in reaching adolescents who will not seek 
help and in providing feasible, low-burden programmes, and (b) a research gap in understanding 
whether brief, culturally tailored, strengths-based interventions can effectively promote mental health 
when embedded in everyday school life.

1.2. Strength-Based Targets: Character Strengths and Positive Thinking
A strength-based approach offers a promising way to address these gaps. Strength-based interventions 
aim to identify and cultivate individuals’ strengths, skills, and talents, using these as the primary levers 
to address challenges and deficits (Flückiger et al., 2023). This contrasts with traditional CBT, which 
focuses on dysfunctions and vulnerabilities in cognition, behaviour, or emotion (Benjamin et al., 2011). 
In school settings, multicomponent positive psychology interventions (PPIs) have shown small but 
robust improvements in subjective and psychological well-being and reductions in depressive 
symptoms that endure over time (Tejada-Gallardo et al., 2020). Strength-based approaches can also be 
implemented in mult-session and single-session formats, with evidence that they improve well-being 
and foster resilience and confidence (Bu & Duan, 2018; Quinlan et al., 2011; Schleider et al., 2020), 
making them particularly attractive in contexts with constrained resources.

Within strength-based frameworks, two targets stand out for Hong Kong adolescents: character 
strengths and positive thinking. Character strengths are a multidimensional set of positive traits that 
orient individuals toward valuing and pursuing virtuous actions (Park & Peterson, 2006). The VIA 
framework identifies 24 character strengths organized under six virtues—wisdom and knowledge, 
courage, humanity, justice, temperance, and transcendence—each comprising specific strengths such 
as creativity, perseverance, kindness, fairness, self-regulation, and hope (Peterson & Seligman, 2004). 
These strengths manifest in cognition, behaviour, and emotion and are relatively universal across 
cultures (Park et al., 2006). Higher levels of character strengths in adolescents are linked to fewer 
psychological problems, better academic performance (Niemiec, 2013), greater happiness (Park & 
Peterson, 2009), and higher life satisfaction (Peterson et al., 2007). Interventions that promote 
awareness and everyday use of character strengths have been shown, in meta-analyses, to enhance 
mental health, increase positive affect, and reduce psychological symptoms (Seligman et al., 2009; 
Schutte & Malouff, 2018), and school-based programmes targeting character strengths have improved 
adolescent well-being and academic outcomes while reducing distress (Waters, 2011).

Positive thinking has also gained prominence as a mechanism for building positive feelings, behaviours, 
and cognitions (Sin & Lyubomirsky, 2009). It can be understood as an optimistic cognitive style that 
supports problem solving and proactive behaviour (MacLeod & Conway, 2007), grounded in 
expectancy-value theory, which posits that expectations about future outcomes influence motivation 
and behaviour (Wigfield et al., 2017). Higher positive thinking is associated with more positive 
emotions and better overall well-being (Livingstone & Srivastava, 2012). Among adolescents, a 
positive outlook on the future is linked to lower school burnout (Martos Martínez et al., 2021), better 
academic achievement (Shane & Heckhausen, 2016; Schoon & Mortimer, 2017), and fewer symptoms 
of depression and anxiety (Skinner et al., 2022). Because character strengths and positive thinking can 
be framed as assets rather than symptoms, they may be less stigmatizing and more acceptable in high-
pressure, performance-oriented school systems such as Hong Kong’s. Yet, despite this robust 
international evidence and the theoretical fit with local educational priorities, character strengths and 
positive thinking have not been implemented at scale in Hong Kong adolescent prevention, leaving a 
clear research and practice gap.

1.3. Limitations of Existing Strength-Based Interventions in Hong Kong
Existing strength-based interventions for Hong Kong adolescents illustrate both potential and 
limitations. The programmes developed by Kwok et al. (2022) and Zhou et al. (2015) reported increases 

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

For
 Peer

 R
ev

iew

24 Flavors intervention study



Page 5 of 27

in targeted strengths such as gratitude, hope, and emotional intelligence, whereas the revised Positively 
Kellett program documented decreases in intended outcomes (Blaine, 2024). Several recurring 
challenges can be identified.

First, most programmes adopt lesson-based, course-like formats with homework or extended curricula. 
In a context where academic excellence is prioritized and adolescents already face high academic load 
and stress (Cho & Chan, 2020; Lai et al., 2022), such formats can add to students’ burdens rather than 
alleviating them. Even when targeted strengths improve, the additional time and effort may contribute 
to burnout, fatigue, or cumulative stress.

Second, these interventions depend heavily on the training, motivation, and consistency of teachers or 
social workers delivering the content. Variability in implementation across schools and personnel 
threatens both effectiveness and scalability.

Third, many programmes draw on Western-developed positive psychology frameworks that emphasize 
individual reflection and personal goal-setting (e.g., Kwok et al., 2022), with limited attention to the 
collectivist values prevalent in Chinese society, such as group harmony and interdependence. This 
raises concerns about cultural fit and may limit engagement and internalization.
Together, these issues highlight the need for brief, engaging, culturally congruent, and easily 
implemented strength-based interventions that: (a) can be slotted into existing timetables with minimal 
burden, (b) are delivered in a way that does not rely heavily on variable teacher training, (c) are framed 
around strengths and growth rather than disorder, and (d) explicitly cultivate character strengths and 
positive thinking in a manner resonant with local cultural values.

1.4. The “24 Flavors of Positive Thinking” (24F) Intervention
The “24 Flavors of Positive Thinking” (24F) programme was developed to address these service and 
research gaps. As a localized strength-based intervention, 24F focuses specifically on promoting 
positive thinking and character strengths in Hong Kong adolescents. Rather than delivering didactic 
lessons, it uses a context-based, ecological, and experiential design to embed strengths in narratives and 
media that are familiar and culturally meaningful.

The intervention comprises two activity formats. “Stories of CEOs” (CEO) invites CEOs from diverse 
Hong Kong industries, including business and sports, to share their pathways to success, including 
failures and setbacks. “Positive cinema” presents short excerpts from films focusing on themes of self, 
culture and society, and nature. Each CEO story or film segment is chosen to illustrate how particular 
character strengths and positive thinking are developed and applied. Both activities are facilitated by a 
psychologist who guides students to analyze how strengths and positive thinking operate in the 
narratives, recognize similar traits in themselves, apply these traits in their daily lives, and reflect on 
their own practice.

The programme is explicitly structured around four experiential components known to support 
behavioural and cognitive change—knowledge, personalization, action, and reflection (Kolb, 2014). 
Students gain knowledge of character strengths and positive thinking by dissecting the narratives; 
personalization occurs as they identify these traits in themselves and peers; action is prompted through 
encouragement to enact these traits in everyday situations; and reflection is fostered through guided 
self-assessment of how they have used these strengths.

This design aims to reduce burden and increase scalability by replacing course-like delivery with brief, 
highly engaging sessions that do not generate additional homework. At the same time, 24F is 
deliberately localized. All CEOs are based in Hong Kong and have navigated the city’s competitive, 
fast-paced, excellence-driven culture. Film clips are selected to resonate with Chinese cultural values; 
for example, an excerpt from Confucius incorporates themes such as loyalty and modesty as the 
protagonist confronts ethical dilemmas. These choices embed character strengths and positive thinking 
within culturally familiar narratives of effort, responsibility, and moral conduct, potentially reducing 
stigma and increasing relevance for Hong Kong adolescents.
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1.5. The Present Study
The present research evaluates whether a brief, culturally grounded, strengths-based programme such 
as 24F can meaningfully enhance positive thinking and character strengths when delivered under real-
world school conditions. Specifically, we address two key implementation questions that have received 
little attention in the existing literature: delivery format and dosage.

We conducted a quasi-experimental study to examine changes in positive thinking and character 
strengths among Hong Kong Chinese adolescents exposed to: (1) two activity formats-CEO stories 
versus positive cinema; and (2) two dosage levels—one versus two sessions. This design allows us to 
test not only whether 24F is effective, but also whether narrative format and dose influence its impact, 
thereby directly informing decisions about scalability and feasibility.

We hypothesized that: (H1) both activity formats would similarly enhance positive thinking, with 
higher dosage producing larger gains in positive thinking traits; (H2) there would be no significant 
interaction between activity format and dosage; and (H3) both formats would yield improvements in 
character strengths. By addressing explicit service and research gaps in current school-based mental 
health initiatives, this study contributes new evidence on how brief, strengths-based, culturally tailored 
interventions can be implemented to promote adolescent mental health in Hong Kong.

2. Method
2.1. Participants 
A total of 1,454 adolescents from six secondary schools and two NGOs participated in the study. All 
participants were recruited through poster advertisements, announcements, and social media posts (e.g., 
Instagram, Snapchat). The study comprised a briefing session followed by various study sessions. 
During the briefing session, the research team introduced the study to the attendees and addressed their 
inquiries. Individuals interested in participating were then asked to provide informed consent and 
complete a pre-intervention survey. Participants were eligible if they were at least 12 years old and 
capable of providing informed consent. They were informed of the voluntary nature of the study and 
their right to withdraw at any time without needing to provide an explanation or face any penalties.

2.2. Procedures
A quasi-experimental research design was used in which each school or NGO was assigned to one of 
five groups: one CEO session (low CEO), one positive cinema session (low cinema), two CEO sessions 
(high CEO), two positive cinema sessions (high cinema), and a control group with no activities. The 
first four groups served as experimental groups. Following the briefing session, all four experimental 
groups completed their interventions and a post-intervention survey. Each intervention session lasted 
90 minutes and included warm-up exercises, an intervention activity, and discussions. Each survey took 
approximately 20 minutes to complete. Control participants completed the post-intervention survey 
upon the implementation of all intervention sessions. All study sessions were conducted at partnership 
schools from which the participants were recruited. All study procedures were approved by the 
University of Hong Kong ethics committee.

Among the 1,454 recruited participants, 110 were excluded for the following reasons: 71 failed to report 
the activities they completed, 22 did not complete the pre-intervention survey, and 17 did not complete 
the post-intervention survey. These exclusions resulted in a final analytic sample of 1,344 participants, 
with 824 (59.5%) in the low CEO group, 368 (26.6%) in the low cinema group, 54 (3.9%) in the high 
CEO group, 57 (4.1%) in the high cinema group, and 41 (3.0%) in the control group. The age and 
gender characteristics of each group are presented in Table 1.

2.3. Measures
All measures were written in both Chinese and English and were conducted in a paper-and-pencil 
format.
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2.3.1. Pre-Intervention Survey
Positive thinking. The survey included 13 items designed by the research team after consulting experts 
in the Youth Development Commission. The questionnaire aligns with the meta-theoretical framework 
of Positive Youth Development (PYD; Lerner et al., 2005), connecting the individual strengths (e.g., 
resilience, self-efficacy) with ecological assets (e.g., supportive relationships, opportunities); and 
Seligman’s PERMA Model (2002), where positive thinking ties to positive emotion, engagement 
(proactive thinking) and meaning (self-worth and prosocial orientation). It measures components of 
future orientation, self-worth, resilience, and prosocial orientation. The items were adapted from Synder 
et al.’s (1991, 1997) Children’s Hope Scale/ Adult’s Hope Scale, General Self-Efficacy Scale (GSE)- 
Youth Version (Schwarzer & Jerusalem, 1995), Caprara et al.’s (2012) Positive Scale, Design My Future 
scale (Santilli et al., 2015), and Resilience Scale for Adolescents (READ) (Hjemdal et al., 2006). A 
sample item measuring positive thinking about the future orientation is “I have a clear sense of direction 
for the future.” Participants reported their agreement to each item using a 7-point Likert rating scale 
ranging from 1 strongly disagree to 7 strongly agree. The scores of the 13 items were averaged to 
compute an overall positive thinking score for each participant. The Cronbach’s alpha of the scale in 
the current study is 0.91.

Strongest and weakest character strengths. Participants indicated their three strongest and three 
weakest character strengths among the 24 strengths (Shimai & Urata, 2023).

Demographic variables. Participants also reported brief demographic details such as age, gender, 
grade, and special educational needs.

2.3.2. Post-Intervention Survey
Positive thinking. The post-intervention survey included 18 items designed to measure the same seven 
factors related to positive thinking as the pre-intervention survey. The same 7-point Likert rating scale 
was used. The scores of the 18 items were averaged to compute an overall positive thinking score for 
each participant. 
Strongest and weakest character strengths. Identical to the pre-intervention survey, participants 
indicated their three strongest and three weakest character strengths among the 24 strengths (Shimai & 
Urata, 2023).
Satisfaction with intervention. For the four experimental groups, two additional items were used to 
measure their overall satisfaction with the intervention. A sample item was “Overall, do you agree that 
participating in this program helps build a positive vision of life?” Participants rated the items using a 
4-point Likert rating scale ranging from 1 strongly disagree/very dissatisfied to 4 strongly agree/very 
satisfied. The scores of the two items were averaged to compute an overall satisfaction score for each 
participant.

2.4. Analytic Plan
All effectiveness analyses were based on cluster-aware mixed-effects models estimated in SPSS 29 
(IBM, 2025). Before testing intervention effects, the clustered quasi-experimental structure was 
summarised and preliminary checks were conducted. First, a random-intercept linear mixed model 
with school/NGO as the clustering factor and baseline positive thinking as the outcome was fitted to 
estimate the intraclass correlation coefficient (ICC) for baseline positive thinking. Then, baseline 
comparability across the five conditions (low-dose CEO, high-dose CEO, low-dose cinema, high-dose 
cinema, control) was examined using mixed models with school/NGO random intercepts, comparing 
baseline positive thinking and key demographics (age, gender, grade). 

For the main analysis, five sets of analyses were conducted, including primary, secondary, 
satisfaction, character strength, and sensitivity analysis. The primary analysis was to evaluate 
intervention effects on positive thinking at the last available post-intervention assessment. For each 
student, the last post-intervention survey (post for low-dose groups; final post for high-dose groups) 
was used. First, a mixed-effects ANCOVA at the student level was fitted with last-post positive 
thinking as the dependent variable, baseline positive thinking as a covariate, and the five-level 
condition factor as the main predictor. A random intercept for school/NGO was included to account 
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for clustering. Second, among the four experimental arms, a factorial mixed-effects ANCOVA was 
fitted to disentangle the effects of activity format and dosage. In this model, last-post positive thinking 
was regressed on baseline positive thinking, activity (CEO vs. cinema), dosage (low vs. high), and the 
activity x dosage interaction, with a random intercept for school/NGO. This model tested (a) the main 
effect of dosage (two sessions vs. one session), (b) the main effect of activity format (CEO vs. 
cinema), and (c) whether the effect of dosage differed by activity format.

The secondary analysis examined change in positive thinking over time using mixed-effects models 
with repeated measures. For all five conditions, we fit a two-timepoint linear mixed model to stacked 
data containing baseline and last-post positive thinking for each student. We initially specified a 
model with separate random intercepts for both school/NGO and student (i.e., two random-effect 
levels), but this proved numerically unstable and computationally inefficient in SPSS given the very 
small number of clusters, unbalanced cluster sizes, and only two timepoints per student. The final 
model therefore retained a random intercept for school/NGO and represented within-student 
correlation using a compound symmetry (CS) repeated structure.

For two-timepoint data, this REPEATED CS specification is mathematically equivalent to including a 
student-level random intercept in a random-intercept model. It thus appropriately accounts for the 
non-independence of repeated measures within students while yielding more stable estimation. This 
model tested whether changes in positive thinking from baseline to last post differed across 
conditions, and it produced model-based pre- and post-means and change scores with confidence 
intervals. For the two high-dose conditions (high CEO and high cinema), we additionally fit a three-
timepoint mixed model, treating time as 0 (baseline), 1 (after the first session), and 2 (after the second 
session). Time, activity (CEO vs. cinema), and their interaction were included as fixed effects, with 
the same random and repeated structure as above. This trajectory model examined whether positive 
thinking improved from T1 to T3 and whether trajectories differed by activity format.

The satisfaction analysis focused on intervention satisfaction among the four experimental groups. 
Overall satisfaction at the last post-intervention assessment (four-point scale) was treated as an 
approximately continuous outcome. We fit a linear mixed model with activity (CEO vs. cinema), 
dosage (low vs. high), and their interaction as fixed effects, and a random intercept for school/NGO. 
This model provided adjusted mean satisfaction scores for each activity x dosage cell and tested the 
main effects of dosage and activity, as well as their interaction.

Furthermore, in order to explore changes in character strengths, binary indicators were created for 
whether each of six focal VIA strengths (kindness, love, bravery, humour, self-regulation, and hope) 
was selected as one of the three strongest strengths at baseline and at the last post-intervention 
assessment. Frequencies and proportions for these binary indicators were tabulated by condition and 

time to describe pre- to post-changes in the endorsement of focal strengths as “strongest”. Given the 
large number of possible strengths and the exploratory nature of these outcomes, analyses of character 
strengths were treated as secondary and interpreted cautiously.

Character strength analyses were conducted to examine intervention-related changes in selected 
character strengths. First, we examined the frequencies of the three strongest and three weakest 
character strengths reported on the pre- and post-intervention surveys. We analyzed the increases in 
strong strengths and decreases in weak strengths for each group. Then, six focal strengths that were 
theoretically linked to the intervention content (bravery, hope, humour, kindness, love, and self-
regulation) were specified a priori. For each strength, a binary indicator was created at each time point 
(baseline and immediate post-session), coded 1 if the strength was endorsed among the three strongest 
character strengths and 0 otherwise. For each focal strength, a logistic mixed-effects regression model 
with a logit link was fitted, with Time (pre vs. post), Condition (Low CEO, High CEO, Low cinema, 
High cinema), and their interaction as fixed effects. Random intercepts for school/NGO and student 
were included to account for clustering of students within institutions and repeated measurements 
within students. Model parameters were summarised as odds ratios (ORs) with 95% confidence 
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intervals (CIs). All character-strength analyses were treated as secondary outcomes. To control for 
multiple testing, Benjamini-Hochberg false-discovery-rate correction was applied across the 18 Time 
x Condition interaction tests (six strengths x three non-reference conditions).

Finally, the sensitivity analysis was conducted to evaluate the robustness of the primary conclusions. 
First, the primary mixed-effects ANCOVA for last-post positive thinking was refitted with additional 
covariates (age, and separately grade; in an extended model, age, gender, and SEN status) to assess 
whether intervention effects were robust to baseline demographic imbalances. Second, an alternative 
mixed-effects model was estimated using change scores (post − pre) as the outcome instead of the 
ANCOVA specification, to check whether conclusions were consistent across outcome 
parameterisations. Third, a marginal model for last-post positive thinking was estimated using 
generalised estimating equations (GEE) with school/NGO as the clustering unit and robust (sandwich) 
standard errors to compare results obtained under random-effects and cluster-robust approaches; 
however, with only nine clusters, Wald tests for condition were numerically unstable, and inferences 
therefore relied on the mixed-effects models. Across linear mixed models, restricted maximum 
likelihood (REML) estimation and Satterthwaite-type degrees of freedom for fixed effects were used. 
All analyses were conducted in SPSS 29.

3. Results
3.1. Descriptive analysis
Table 1 summarises baseline characteristics for the five conditions. The analytic sample comprised 
1,344 students nested within 9 school/NGO clusters and assigned to five conditions: low CEO (n = 
824), low cinema (n = 368), high CEO (n = 54), high cinema (n = 57), and control (n = 41). Mean age 
ranged from 14.4 years (SD = 1.7; low CEO) to 15.9 years (SD = 0.7; high CEO) across conditions, 
and the gender distribution was approximately balanced, with about half of students identifying as 
male in most groups (49.8–53.7%), except for the high-cinema group which included a higher 
proportion of girls (63.2%). Baseline positive thinking scores also varied descriptively, from M = 4.26 
(SD = 0.81) in the control group to M = 5.14 (SD = 0.93) in the high-CEO group. A null random-
intercept model for baseline positive thinking with school/NGO as the clustering unit yielded an ICC 
of approximately 0.03, indicating that about 3% of the variance in baseline positive thinking was 
attributable to between-cluster differences. This supported the use of cluster-adjusted mixed-effects 
models in subsequent analyses. 

Cluster-adjusted tests indicated significant baseline differences in positive thinking across the five 
conditions, F(4, 77.31) = 3.90, p = .006. Estimated marginal means ranged from 4.30 in the control 
group to 5.12 in the high-CEO group, indicating that students in all four intervention conditions 
started with somewhat higher positive-thinking scores than those in the control condition. Age and 
grade also differed significantly across conditions (F(4, 1245.09) = 242.13, p < .001 for age; F(4, 
1314.71) = 349.88, p < .001 for grade), whereas the proportion of female students did not (F(4, 
124.80) = 1.29, p = .277). These baseline imbalances motivated the inclusion of baseline positive 
thinking as a covariate in all primary models and the use of demographic covariates (age or grade, but 
not both simultaneously because of collinearity) in sensitivity analyses.

Table 1. Baseline characteristics of students by condition

Age Gender Baseline positive thinking

N M SD Female, n (%) M SD

Low CEO 824 14.44 1.71 414 (50.23%) 4.81 0.99

High CEO 54 15.93 0.70 25 (46.31%) 5.14 0.93

Low Cinema 368 15.68 1.00 178 (48.42%) 4.84 0.96
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High Cinema 57 14.53 1.30 36 (63.22%) 4.88 0.73

Control 41 15.46 1.38 21 (51.23%) 4.26 0.81

Total 1,344 14.89 1.60 674 (50.15%) 4.82 0.97

Note. Intraclass correlation coefficient (ICC) for baseline positive thinking from a null mixed model with a random 
intercept for school/NGO was ≈ 0.03, indicating that about 3% of the variance in baseline scores was attributable to 
between-cluster differences. Cluster-adjusted tests indicated significant baseline differences between conditions in 
baseline positive thinking, age, and grade (all ps < .01), whereas gender did not differ significantly across conditions (p 
= .277).

3.2. Primary analysis
The mixed-effects ANCOVA show that baseline positive thinking was a strong predictor of post-
intervention scores, F(1, 1257.23) = 535.01, p < .001, and condition also had a significant overall 
effect on post-intervention positive thinking, F(4, 104.52) = 13.21, p < .001.

The mixed-effects ANCOVA showed that baseline positive thinking was a strong predictor of post-
intervention scores, F(1, 1257.23) = 535.01, p < .001, and condition also had a significant overall 
effect on post-intervention positive thinking, F(4, 104.52) = 13.21, p < .001. Estimated marginal 
means (adjusted to the sample mean of baseline positive thinking) indicated that all four intervention 
conditions obtained higher post-intervention positive thinking scores than the control group (see 
Figure 1). Adjusted means were approximately 5.01 for low CEO, 4.73 for low cinema, 5.27 for high 
CEO, and 5.34 for high cinema, compared with 4.35 for the control condition. Relative to the control 
group, adjusted mean differences were 0.66 for low CEO, 0.38 for low cinema, 0.92 for high CEO, 
and 0.99 for high cinema. Standardising these differences by the model-based residual standard 
deviation (SD ≈ 0.97) yielded medium effects for the low-dose conditions (g ≈ 0.39 - 0.68) and large 
effects for the high-dose conditions (g ≈ 0.95 - 1.02), indicating stronger gains under higher dosage, 
supporting H1 and H2. Consistent with this pattern, among the intervention arms, dosage showed a 
robust main effect, F(1, 73.25) = 20.20, p < .001, with high-dose conditions scoring higher than low-
dose conditions by approximately 0.61 points (g ≈ 0.63), whereas neither the main effect of activity 
format (CEO vs positive cinema), F(1, 211.01) = 1.19, p = .277, nor the activity x dosage interaction, 
F(1, 117.83) = 3.27, p = .073, was significant. These results suggest that improvements in positive 
thinking were primarily attributable to dosage rather than activity format, further supporting H2.
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Figure 1. Model-estimated trajectories of positive thinking by condition across measurement 
occasions.

Note. Lines show estimated marginal means of positive thinking for each condition (low CEO, low 

cinema, high CEO, high cinema, control) at three measurement occasions: Baseline (T1), After first 
session (T2), and Final follow-up (T3). Means are derived from mixed-effects models that adjust for 
baseline positive thinking and clustering by school/NGO. High-dose conditions (high CEO, high 
cinema) were assessed at all three occasions. Low-dose and control conditions were assessed at T1 
and T3 only; any apparent value at T2 for these groups is a linear interpolation for display purposes 
and does not reflect an observed or model-estimated T2 value.

3.3. Secondary analysis
To further examine whether changes in positive thinking over time differed by activity format (CEO 
stories vs positive cinema) and dosage (low vs high), a repeated-measures mixed model was fitted to 
evaluate change from baseline to the final follow-up across the five conditions. The result showed a 
small but significant overall improvement, F(1, 1339.00) = 6.16, p = .013, and a robust main effect of 
condition, F(4, 91.56) = 9.82, p < .001. Importantly, the Time x Condition interaction was also 
significant, F(4, 1339.00) = 9.14, p < .001, indicating that the magnitude and direction of change 
differed across groups. Model-estimated means (see Table 2) indicated that positive thinking decreased 
slightly in the control group from baseline (M = 4.32) to the final follow-up (M = 4.06; Δ = -0.27), and 
remained essentially stable in the low-cinema condition (Δ = −0.10). In contrast, the low-CEO condition 
showed a modest increase (Δ = +0.19), and both high-dose conditions exhibited more substantial gains 
(Δ = +0.50 for High-Cinema, and Δ = +0.33 for High-CEO). These results show that intervention 
arms—especially the high dosage CEO and cinema conditions—were associated with greater 
improvements in positive thinking over time than thecontrol condition.

Table 2. Model-estimated change in positive thinking from baseline to final follow-up 
by condition

 Change T1-> T3 95% CI for Δ

Condition Δ SE Lower Bound Upper Bound P

Low CEO 0.19 0.04 0.12 0.26 <.001
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Low cinema -0.10 0.05 -0.21 0.00 0.058

High CEO 0.33 0.14 0.05 0.06 0.007

High cinema 0.50 0.13 0.25 0.75 <.001

Control -0.27 0.16 -0.58 0.50 0.09

Note. Values are model-estimated marginal means (EMMs) from a two-timepoint linear mixed-effects 
model with Time (baseline vs final follow-up), Condition (low CEO, low cinema, high CEO, high 
cinema, control), and their interaction as fixed effects, a random intercept for school/NGO, and a 
compound-symmetry repeated structure for Time within students. Δ = change from baseline to final 
follow-up (Last – Pre); SE = standard error; CI = 95% confidence interval. Positive Δ reflects 
improvement in positive thinking. P-values are based on Satterthwaite approximations.

To characterise trajectories within the high-dose conditions, a three-timepoint mixed model was 
estimated for the high-CEO and high-cinema groups only. The model indicated a significant main effect 
of Time, F(2, 218.00) = 15.60, p < .001, whereas the main effect of Content, F(1, 109.00) = 2.32, p = 
.130, and the Time x Content interaction, F(2, 218.00) = 1.56, p = .212, were not statistically significant. 
Thus, positive thinking increased over time in the high-dose conditions, with broadly similar trajectories 
for CEO and cinema. Estimated means in the high-CEO group increased from 5.14 at T1 to 5.45 at T2 
and 5.47 at T3 (T1→T3 Δ = +0.33), with the within-group time effect reaching significance, F(2, 
218.00) = 5.88, p = .003. In the high-cinema group, estimated means increased from 4.89 at T1 to 5.09 
at T2 and 5.38 at T3 (T1→T3 Δ = +0.50), with a significant within-group time effect, F(2, 218.00) = 
11.43, p <.001. Post-hoc comparisons indicated that, in both high-dose conditions, scores at the final 
follow-up were significantly higher than at baseline, and for high cinema, the T3 scores were also 
significantly higher than at T2. These trajectories are consistent with the primary and two-timepoint 
models in demonstrating that high-dose CEO and cinema interventions are associated with sustained 
improvements in positive thinking.

3.4. Satisfaction analysis
Satisfaction with the intervention was generally high across conditions. The intraclass correlation for 
satisfaction was very small (ICC ≈ .001), indicating negligible between-cluster variance, but clustering 
was retained in the model for consistency with other analyses. Dosage showed a robust main effect on 
satisfaction, F(1, 91.01) = 13.38, p < .001. Model-estimated means indicated that students in the high-
dose conditions reported higher satisfaction (CEO: M = 3.24, SE = 0.08; cinema: M = 3.32, SE = 0.08) 
than those in the low-dose conditions (CEO: M = 3.12, SE = 0.02; cinema: M = 2.99, SE = 0.04). In 
contrast, the main effect of content was not significant, F(1, 183.20) = 0.17, p = .684, and the content x 
dosage interaction was not significant, F(1, 124.27) = 3.09, p = .081, although satisfaction appeared 
somewhat higher in the high-dose cinema group than in the other three groups. These results suggest 
that completing two sessions, regardless of whether the activity was CEO or cinema, was associated 
with higher perceived satisfaction than completing a single session.

3.5. Character Strength analysis
3.5.1. Strongest Character Strengths
Frequencies of the three strongest character strengths reported by each group on the pre- and post-
intervention surveys are presented in Figure 2. On the pre-intervention survey, curiosity was the most 
frequently reported strength in all experimental and control groups. It was reported by 276 (33.5%), 
133 (36.1%), 23 (42.6%), 18 (31.6%), and 19 (46.3%) participants in the low CEO, low cinema, high 
CEO, high cinema, and control groups, respectively. On the post-intervention survey, curiosity was also 
the most frequently reported strength in the low CEO (n = 266, 32.3%), low cinema (n = 150, 40.8%), 
high cinema (n = 19, 31.6%), and control groups (n = 12, 29.3%), while kindness was the most 
frequently reported in the high CEO group (n = 25, 46.3%), suggesting potential enhancement of 
kindness following two CEO sessions.
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Different character strengths exhibited the greatest increase in the reporting frequency post-intervention 
in each group. For the low CEO group (Panel A in Fig. 2), love and be loved exhibited the greatest 
increase, in which it was reported by 71 (8.6%) participants pre-intervention and 98 (11.9%) 
participants post-intervention, with an increase of 27 (3.3%) following intervention. For the low cinema 
group (Panel B in Fig. 2), humor exhibited the greatest increase in the reporting frequency, in which it 
was reported by 91 (24.7%) participants pre-intervention and 140 (38.0%) participants post-
intervention, with an increase of 49 (13.3%) following intervention.

For the high CEO group (Panel C in Fig. 2), kindness exhibited the greatest increase in the reporting 
frequency, in which it was reported by 17 (31.5%) participants pre-intervention and 25 (46.3%) 
participants post-intervention, with an increase of 8 (14.8%) following intervention. For the high 
cinema group (Panel D in Fig. 2), bravery exhibited the greatest increase in the reporting frequency, in 
which it was reported by 9 (15.8%) participants pre-intervention and 13 (22.8%) participants post-
intervention, with an increase of 4 (7.0%) following intervention. For the control group (Panel E in Fig. 
2), persistence, kindness, and appreciation equally exhibited the greatest increase, with 3 (7.3%) more 
participants reporting those strengths following intervention. Taken together, the results supported H3.

Figure 2. Strongest Character Strengths Reported on Pre- and Post-Intervention Surveys
A)
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B)

C)

D)

E)
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Note: Pre = pre-intervention survey; Post = last post-intervention survey. Each participant was 
asked to indicate three character strengths. 

3.5.2. Weakest Character Strengths
Frequencies of the three weakest character strengths reported by each group on the pre- and post-
intervention surveys are presented in Figure 3. On the pre-intervention survey, self-control/self-
regulation was the most frequently reported weakness in the low CEO (n = 349, 42.4%), high CEO (n 
= 17, 31.5%), and control groups (n = 17, 41.5%). Creativity was the most frequently reported weakness 
in the low CEO (n = 255, 69.3%) group, while love of learning was the most frequently reported 
weakness in the high cinema (n = 23, 40.4%) group. On the post-intervention survey, self-control/self-
regulation was also the most frequently reported weakness in all experimental and control groups. It 
was reported by 277 (33.5%), 125 (34.0%), 15 (27.8%), 22 (38.6%), and 14 (34.1%) participants in the 
low CEO, low cinema, high CEO, high cinema, and control groups, respectively. 
Different character strengths exhibited the greatest decrease in the reporting frequency post-intervention 
in each group. Among the low CEO (Panel A in Fig. 3), low cinema (Panel B in Fig. 3), high CEO 
(Panel C in Fig. 3), and high cinema (Panel D in Fig. 3) groups, self-control/self-regulation, creativity, 
bravery, and forgiveness exhibited the greatest decrease in the reporting frequency. For the control 
group (Panel E in Fig. 3), love and be loved exhibited the greatest decrease in the reporting frequency. 
Again, the results supported H3.

Figure 3. Weakest Character Strengths Reported on Pre- and Post-Intervention Surveys
A)
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B)

C)

D)
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E)

Note: Pre = pre-intervention survey; Post = last post-intervention survey. Each participant was 
asked to indicate three character strengths.

3.5.3. Changes in Character Strengh Pre- and Post- Intervention
Within the reference condition (Low CEO), bravery showed a significant pre–post increase (OR = 
2.77, 95% CI [1.61, 4.77], p < .001), indicating that students in this group were more likely to endorse 
bravery among their three strongest character strengths after the session. Combining the main effect 
of Time and the interaction terms, the estimated pre–post odds ratios for bravery were approximately 
40.95 in High CEO, 4.63 in Low cinema, and 23.93 in High cinema, suggesting that bravery 
endorsement tended to rise in all intervention arms. The critical test, however, is whether these 
changes differed between conditions. Compared with Low CEO, the increase in bravery was much 
larger in the High CEO condition (Time x Group OR = 14.76, 95% CI [4.48, 48.61], raw p < .001, 
FDR-adjusted p = .00017), whereas the additional changes in the Low and High cinema groups did 
not differ significantly from Low CEO (both FDR-adjusted ps ≈ 1.00).

For the other focal strengths (hope, humour, kindness, love, and self-regulation), the models did not 
reveal any reliable between-condition differences in pre–post change. In the Low CEO group, 

kindness and love showed significant decreases in endorsement as “top three” strengths (kindness: OR 
= 0.14, 95% CI [0.09, 0.21], p < .001; love: OR = 0.01, 95% CI [0.00, 0.03], p < .001), and similar 
decreases were observed in the other intervention arms, but none of the corresponding Time × 
Condition interactions survived FDR correction (all FDR-adjusted ps ≥ .73). For hope, humour, and 
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self-regulation, estimated odds ratios for pre–post change were extremely small with wide confidence 
intervals across all groups, reflecting very low endorsement rates and providing no evidence of 
systematic or differential change over time. 

3.6. Sensitivity analysis
A series of sensitivity analyses were conducted to examine the robustness of the primary mixed-
effects ANCOVA. First, cluster-adjusted models additionally controlling for baseline imbalances in 
age, grade, gender, and SEN were estimated. When age was included as a covariate, baseline positive 
thinking and age were both significant predictors of post-intervention scores, F(1, 1334) = 528.79, p < 
.001 and F(1, 1334) = 4.54, p = .033, respectively, yet the overall effect of condition remained robust, 
F(4, 1334) = 11.23, p < .001. Estimated differences between each intervention group and the control 
condition were identical to the primary model (e.g., adjusted mean differences ranging from 0.39 to 
0.96 points on the positive thinking scale; all ps ≤ .015). In the model adjusting for grade instead of 
age, grade had a small overall effect on post-intervention scores, F(7, 200.71) = 2.35, p = .025, while 
the condition effect remained statistically significant, F(4, 43.22) = 5.36, p = .001. The pattern of 
group differences was unchanged for three of the four intervention arms (low-CEO, high-CEO, high-
cinema remained significantly higher than control), although the low-cinema vs control contrast was 
attenuated and no longer significant at the 5% level. 

A further model simultaneously controlling for age, gender, and SEN again produced nearly identical 
estimates for the intervention effects. Baseline positive thinking remained a strong predictor of 
outcomes, F(1, 1330) = 532.88, p < .001, and small additional effects of age and gender were 
observed (older students and boys showed slightly lower adjusted post-intervention scores). 
Nonetheless, the main effect of condition was stable, F(4, 1330) = 11.02, p < .001, with adjusted 
mean differences versus control ranging from approximately 0.39 to 0.94 points across the four 
intervention arms (all ps ≤ .014). 

As an alternative outcome specification, a cluster-adjusted model was estimated using the change in 
positive thinking from baseline to final follow-up (post - pre) as the dependent variable, with baseline 
positive thinking included as a covariate. In this change-score formulation, condition continued to 
show a strong overall effect, F(4, 104.52) = 13.21, p < .001. Estimated mean change scores indicated 
that positive thinking declined in the control group (Δ ≈ −0.47), kept stable in the low-cinema group 
(Δ ≈ −0.09), and increased in the low-CEO (Δ ≈ +0.19) and both high-dose groups (Δ ≈ +0.45 for 
high-CEO, Δ ≈ +0.52 for high-cinema). Thus, the pattern of intervention effects was highly consistent 
whether the outcome was modelled as a baseline-adjusted post-score or as a change score.

Finally, a generalized estimating equations (GEE) model with robust, cluster-adjusted standard errors 
and an exchangeable working correlation structure was explored as an additional robustness check. In 
this model, the effect of baseline positive thinking remained highly significant (Wald χ² = 353.09, p < 
.001), but the estimates for the condition effect showed numerical instability (very large standard 
errors and failure to compute valid Wald tests), most likely due to the small number of clusters and 
substantial imbalance in cluster sizes. Because of these estimation problems, the GEE results were not 
used for substantive inference. Given the strong and consistent pattern of effects observed across the 
covariate-adjusted mixed-effects models and the alternative change-score specification, the mixed-
effects ANCOVA was retained as the primary and most reliable analytic approach

4. Discussion
We evaluated the effectiveness of our newly developed 24F program, aimed at fostering positive 
thinking and character strengths among adolescents using a context-based and ecological approach, 
which is the first of its kind in Hong Kong. The intervention incorporates localized, real-life examples 
from CEOs and fictional experiences of movie characters to equip adolescents with positive traits, 
specifically positive thinking and character strengths, that have been shown to lead to positive life 
outcomes. Using a quasi-experimental design, we tested the effects of CEO versus positive cinema, the 
impact of low versus high dosage, and their interaction effects on positive thinking and character 
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strengths. The results indicated that both types of activities were effective with only single dose, with 
greater dosage resulting in more significant improvements.

The significant increases in positive thinking in all experimental groups following the intervention 
underscore its effectiveness in fostering a more positive outlook on various aspects of life, such as the 
future, self-worth, and social relationships. With an enhanced positive attitude, adolescents are likely 
to approach stressors with greater confidence and a proactive mindset, ultimately contributing to 
improved overall well-being. The significant impact of dosage on positive thinking also highlights the 
cumulative effects of the intervention sessions, further emphasizing the positive changes that the 
intervention can bring to participants.

In terms of character strengths, the greatest increases were observed in love and being loved, humour, 
kindness, and bravery, while substantial decreases were found in self-control/self-regulation, creativity, 
bravery, and forgiveness among the low CEO, low cinema, high CEO, and high cinema groups, 
respectively, following the intervention. Furthermore, cluster-aware logistic mixed-effects models 
focusing on six focal strengths suggested that bravery endorsement increased from pre to post across 
intervention arms, and that the increase was most pronounced in the high-dose CEO condition relative 
to the low-dose CEO condition. These findings suggest that the intervention has the potential to 
significantly shape various character strengths. However, it is noteworthy that participants in the control 
group also exhibited changes in their strongest and weakest character strengths between the pre- and 
post-test measures. These findings should be interpreted collectively, as they can be explained by 
several factors, each carrying different implications.

One possible explanation for the positive changes in character strengths observed in the experimental 
groups is that the intervention was effective in enhancing various strengths. If this is the case, a plausible 
reason for the observed changes in the control group may be the social connections among participants. 
Given that many participants were recruited from the same schools or NGOs, individuals in the control 
group were likely friends with those in the experimental groups. This social dynamic could have 
facilitated communication between the groups, allowing control participants to gain insights into the 
content and experiences of the 24F program. Consequently, such interactions might lead control 
participants to inadvertently imitate the treatment effects seen in the experimental group or report biased 
outcomes due to social influence. A second possible explanation is that all participants, both in the 
experimental and control groups, may have naturally developed certain character strengths over time. 
As adolescence is a critical developmental period characterized by significant emotional, social, and 
cognitive changes, the participants may have engaged in new experiences or activities, faced changes 
in relationships, or confronted life challenges during the period between the pre- and post-measures, 
which could have contributed to the evolution of their character strengths. The implication would be 
that even without formal interventions, adolescents may experience growth in their character strengths 
simply through their daily interactions and experiences within their communities. Further research is 
needed to determine which of the possible explanations is supported and to identify the underlying 
causes of changes in character strengths.

Overall, participants expressed satisfaction with the program, with those receiving a greater dosage 
reporting higher levels of satisfaction. Given the lack of culturally sensitive strength-based interventions 
for adolescents in Hong Kong, our findings provide encouraging evidence that the newly developed 
24F intervention program is effective in promoting positive thinking and character strengths within this 
population.

4.1. Practical Implications 
The evaluation of the 24F program yields several important implications for the fields of positive 
psychology and adolescent development. First, the significant increases in positive thinking and 
character strengths indicate that the program may effectively enhance these positive traits among 
adolescents. This highlights the potential for implementing the program in schools, counselling centres, 
and NGOs to enhance overall well-being among the broader adolescent population in Hong Kong. 
Regularly conducting the group-based intervention may not only assist vulnerable adolescents in 
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developing positive traits but also improve social skills and foster a sense of belonging. By creating a 
supportive environment, these initiatives can empower young individuals to navigate challenges more 
effectively and contribute positively to their communities.

Second, the effectiveness of both CEO stories and positive cinema suggests that varied experiential 
learning methods can meet the diverse needs of adolescents. Counsellors, practitioners, and 
psychologists can leverage this flexibility to customize programs that better engage different groups. 
This approach makes positive psychology interventions more accessible and effective across various 
contexts, potentially leading to greater acceptance than traditional methods, such as lecture-style 
teaching of skills or strengths.

Third, the findings indicating that more sessions led to more significant enhancements in positive 
thinking highlight the importance of dosage in intervention design. Program developers should consider 
incorporating multiple sessions or increasing intensity to maximize benefits, ensuring that participants 
have ample opportunities to engage with the material and apply what they learn.

Fourth, the enhancement of character strengths following the intervention may equip adolescents with 
better coping mechanisms for managing life stressors. This suggests that integrating character strengths 
development into the school curricula could be beneficial for promoting overall psychological well-
being among young people. The 24F program can create a customized learning path by offering 
different modules that cover all character strengths, allowing participants to selectively attend different 
intervention modules based on their personal weaknesses.

4.2. Limitations and Future Directions
This study is not without limitations. First, because positive thinking was assessed using a brief baseline 
form and an expanded post-intervention form, some observed change may reflect differences in 
measurement content. Future evaluations should administer the same item set across waves to maximise 
longitudinal comparability. Second, we only examined the effects of the intervention immediately 
following each activity and did not assess long-term changes. Future research should focus on long-
term outcomes in positive thinking and character strengths using longitudinal or experience-sampling 
designs to better capture how the program fosters the development of positive traits over time.

Third, the study concentrated solely on the effects of the intervention on positive thinking and character 
strengths, neglecting to explore changes in well-being outcomes such as depressive and anxiety 
symptoms, stress levels, life satisfaction, and subjective well-being. Future research should investigate 
these psychological correlates to gain a more comprehensive understanding of the intervention's role in 
promoting overall well-being.

Fourth, our study assessed positive traits and intervention satisfaction using only quantitative measures. 
It may be beneficial for future research to incorporate qualitative methods (e.g., focus groups, 
interviews) to gain deeper insights into the specific aspects of the intervention that participants found 
most helpful, as well as their self-reflections on the traits they gained. By obtaining such richer insights, 
program developers can make necessary adjustments to enhance the overall effectiveness and impact 
of the intervention.

Fifth, our study involved a quai-experimental design in which the participants were not randomly 
assigned to the experimental or control groups. The lack of a controlled experiment may lead to 
confounding factors that may affect the outcomes of the study as the participants were aware of the 
group they were in, could communicate with participants in the group they were not in, and potentially 
learn the content of the 24F from others. As a result, the casual relationship between the intervention 
and observed changes in the targeted traits could not be established. Future researchers should conduct 
randomized controlled trials using a double-blinded design to increase the internal validity of the study 
and further examine the effect of the 24F program. 

Lastly, our study did not examine the differential effects of the intervention across subgroups of 
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adolescents, such as those categorized by socioeconomic status, the presence of single-parent 
households, and pre-existing clinical symptoms. Future research should further investigate the extent 
to which the effects of the intervention vary based on the demographic characteristics of adolescents.
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