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Abstract— The psychological well-being of university students, shows how well they can deal with the schoolwork, feelings
and social demands of higher education. It is widely accepted that psychological well-being helps enhance students’
academic performance achievement and life satisfaction. In this context, mindfulness and computational thinking are
emerging as essential mental and emotional skills that are useful and influence students' mental health outcomes. This study
attempts to investigate how computation acts as a bridge contemplating mindfulness and its relationship. With psychological
well-being among Indian university students. A sample of 281 university students were surveyed using standardized self-
report instruments. Data were analyzed using partial least squares structural equation modeling by SmartPLS 4.0. The
measurement model was rigorously estimated to confirm that it met the necessary validity and reliability standards. The
structural model assessed direct and indirect relationships between variables. Computational thinking has made direct
contributions to psychological well-being, confirming its importance as a cognitive factor in improving mental health.
Mediation analysis further demonstrated that computational thinking partially mediates the relationship between mindfulness
and psychological well-being, as supported by a variance accounted for (VAF) value 26%, indicating partial mediation.
These findings suggest that well-being is influenced not only by emotional regulation through mindfulness, but also by the
cognitive ability to think critically and solve problems effectively.
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I. INTRODUCTION

Mindfulness, which is acute awareness of the present moment and openness and non-judgment, improves
mental health, whereas psychological well-being (PWB) reduces stress, anxiety, and depression and promotes
self-regulation, self-compassion, and life satisfaction (Brown & Ryan, 2003; Dawson et al., 2019) whereas
computational thinking is a cognitive approach that breaks down intricate problems into simpler components.
Both mindfulness and computational thinking include iterative, logical, and adaptive reasoning.

According to studies, technology-delivered mindfulness programs reduce depression, anxiety, and stress while
increasing positive emotions, happiness, compassion, and trait awareness. It is important to note that these
effects last at least a month after the intervention (Conley et al., 2024; Alrashdi, 2023). Systematic reviews
show that online mindfulness (MF) reduces psychological distress, although less than active controls (Alrashdi
etal., 2023).

Computational thinking (CT) modules improve metacognition, executive function, and socio-emotional
learning, according to contemporary research. Most research measures academic or cognitive outcomes, not
mental health markers (Candeias et al.,, 2025; Markandan, 2022).  Many integrative programs combine
mindfulness with computerized cognitive training to improve executive function, default-mode network
regulation, and depression symptoms. This shows a neurocognitive link between mindfulness and cognitive
training (Bursky et al., 2022). However, empirical studies on how critical thinking and mindfulness affect
students' mental health are rare.

Clear theoretical frameworks that incorporate Mindfulness, PWB, and CT are lacking in the literature. Studies
often neglect the third component, relegating it to secondary status or as an outcome variable (Ritter & Alvarez,
2020). Mapping and systematic reviews study CT for emotional regulation and social-emotional learning, but
they rarely construct formal models of how mindfulness may regulate or moderate CT learning. Educational
practices guides recommend paired activities like using CT to teach mindful practices, but they lack empirical
theory testing (Filipe et al., 2021).

Few studies specifically incorporate Mindfulness and CT. Morales-Urrutia et al. (2021) found that short
mindfulness-focused sessions before programming tasks improved performance, contentment, and motivation in
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10-12-year-old Curriculum resources also suggest CT-framed Mindfulness activities and unplugged lesson sets
for younger students, but most are descriptive or based on pilot studies (Filipe et al., 2021). The literature shows
little direct evidence relating Mindfulness, PWB, and CT simultaneously, with various approaches and little
focus on underlying mechanisms or diverse participant populations.

A. Computational Thinking as a Mediator

CT improves psychological well-being by fostering mastery, competence, and self-efficacy in life's obstacles
(Denning & Tedre, 2019; Voogt et al., 2015). Mindful techniques improve attentional control and emotional
regulation, which aid CT’s systematic and rational problem-solving (Kabat-Zinn, 2003; Bishop et al., 2004).
Therefore, mindfulness enhances cognitive resources needed to navigate complex situations. Thus, CT explains
how mindfulness's attentional and self-regulatory benefits improve mental health.  Mindfulness reduces
negative emotions while psychological well-being promotes acceptance, which improves CT. This gives people
cognitive methods to overcome obstacles.

1. OBJECTIVE

To investigate the mediating role of computational thinking in the relationship between mindfulness and
psychological well-being among students enrolled in higher education institutions in India.

III. METHODOLOGY

In this research, survey method was employed as it is widely used quantitative method in social science
research. Surveys help prevent data manipulation, allowing researchers to accurately represent real conditions
(Asogwa et al., 2022; Damian et al., 2022; Ozdal et al., 2022). In present study data analysis was performed by
using Partial Least Squares Structural Equation Modeling (PLS-SEM) via SmartPLS 4.0. The reliability and
validity of the measurement model' were examined by assessing composite reliability (CR), and average
variance extracted (AVE). Additionally, discriminant validity was evaluated following the Fornell-Larcker
criterion to confirm the distinctiveness of the latent constructs.

A. Participants and data collection procedure

For this study, data were obtained from a sample of 281 university pupils, studied in higher education programs.
The participants comprised a majority of female participants (53%) and male participants (47%). The age
distribution indicated that most participants were young adults, with 87.2% falling within the 15-25 age range
and 12.8% belonging to the 26-35 age group.

Participants were selected through a convenience sampling technique from various parts of India, viz. West
Bengal, Jharkhand, Jammu, Bihar, and Tamil Nadu. We used Google Forms to collect the data since it enables
us to collect data online, which makes the process more flexible and easier. (Galang et al., 2022; Olcek et al.,
2022; Paramitha et al., 2021).

Everyone who took part was an adult and gave their written consent before the online survey, keeping it all
anonymous. There was no missing data, and no incentives were offered to the participants. Data was gathered
from July to August 2025.

B. Tools

The present piece of study used three standardized self-report scales-

o Computational Thinking- The Computational Thinking of students was acquired by the score obtained
through a 29-item scale developed by Korkmaz, Cakir, and Ozden (2017).

e Psychological Well-being- 18-item scale composed by Ryff et al. (2010).

e Mindfulness- The Mindful Attention Awareness Scale (MASS) scale has 15 items formed by Brown and
Ryan (2003).

IV. DATA ANALYSIS

TABLE 1. INTERPRETATION OF RELIABILITY AND YALIDITY

Cronbach's alpha rho_a rho_c AVE

Computational 0917 0.920 0.929 0.505
Thinkin

Mindfulness 0.835 0.843 0.875 0.501

Psychological 0.828 0.817 0.815 0.503
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The measurement model showed a satisfactory level of reliability and validity. Values of Cronbach’s alpha for all
constructs (0.828-0.917) exceeded the 0.70 threshold, confirming strong internal consistency. Composite
reliability (rho_a = 0.817-0.920; rho_c = 0.815-0.929) also indicated good construct reliability. The average
variance extracted (AVE) values (0.501 - 0.505) were all greater than 0.50, proving that convergent validity
existed. The constructs of CT, mindfulness, and PWB demonstrated adequate reliability and validity, confirming
their application in structural models.

TABLE II. DISCRIMINANT VALIDITY. FORNELL-] ARCKER CRITERIA

Computational Thinki Mindful Psychological well-being
Computational
Thinking 0.711
Mindfulness 0.348 0.708
Psychological 1, 354 0.290 0.556
well-being

The Fornell-Larker criterion worked for all types of buildings. The square roots of the AVE for CT (0.711),
mindfulness (0.708), and PWB (0.556) surpassed the inter-building correlations linked to them. This shows that
each construct has more variation with its own indicators than with other constructs, which proves that they are
different.

TABLE III. PATH COEFFICIENTS

Original ST t

sample (O) Mean DEV value P value
Computational Thinking -> 0292 0309 | 0.06 4788 | 0.000
Psychological well-being
Mindfulness -> Computational 0348 0361 | 006 5371 | 0.000
Thinking
ll:tii:gfulness -> Psychological well- 0.188 0.199 0.06 2832 | 0.005

The structural model results revealed that all hypothesized paths were statistically significant. CT had a positive
and significant effect on PWB (B = 0.292, t = 4.788, p < 0.001), indicating that higher levels of CT are
associated with improved well-being. Mindfulness significantly predicted CT (B = 0.348, t = 5.371, p < 0.001),
suggesting that greater mindfulness enhances CT skills. Additionally, Mindfulness exerted a direct positive
influence on PWB (B = 0.188, t = 2.832, p = 0.005), confirming its role in promoting well-being. Overall, the
findings demonstrate that Mindfulness contributes to PWB both directly and indirectly through CT thereby
supporting the proposed model.

TABLE IV. TOTAL [NDIRECT EFFECTS

Original sample ST
(0) Mean DEV t value P value
i -> Psychological well- 0.102 0111 | 002 | 3.648 0.000
being

The results show that Mindfulness has a significant indirect effect on PWB (B = 0.102, t = 3.648, p < 0.001).
This indicates that part of the effect of Mindfulness on PWB is transmitted through CT. Since, the path is
significant (p < 0.001), it confirms the presence of a mediation effect in the model.

TABLE V. SPECIFIC INDIRECT EFFECTS

Original Mean ST t
sample DEV value P value
©)

Mindfulness -> Computational Thinking ->

Psychological well-being 0.102 0.111 0.02 3.648 0.000
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The results show that the path Mindfulness — CT — PWB is positive and statistically significant (§ = 0.102, t =
3.648, p <0.001). This means that CT mediates the relationship between Mindfulness and PWB.

The positive coefficient (0.102) highlights higher levels of Mindfulness enhance CT, which in turn contributes to
better PWB. The t-value (3.648) is well above the critical value of 1.96, and the p-value (0.000) confirms that this
indirect effect is highly significant.

TABLE VI. TOTAL EFFECTS

L. ST
Original sample (O) Mean DEV t value P value
Computational Thinking
-> Psychological well- 0.292 0.309 0.06 4.788 0.000
being
Mindfulness ->
Computational Thinking 0.348 0.361 0.06 5.371 0.000
Mindfulness ->
Psychological well-being 0.290 0.310 0.05 5.142 0.000

onfputational Thibking

0292 (0.000)

Psychological We

Fig. 1. Structural Model

Fig. 1. and Table VI. -The structural model analysis revealed that all hypothesized paths were statistically
significant CT had a positive effect on PWB (B = 0.292, t = 4.788, p < 0.001), indicating that individuals with
higher CT’s skills reported greater well-being. Mindfulness is a substantial predictor of CT (B = 0.348, t =
5.371, p <0.001). Essentially, mindfulness builds up problem-solving and reasoning abilities. Also, mindfulness
also had a direct positive effect on PWB (B = 0.290, ¢ 5.142, p < 0.001). Consequently, overall, the findings of
this study provide support for the mediation model proposed that mindfulness improves PWB.

A. Mediation Analysis (VAF)

The mediation effect was further evaluated using VAF. The mindfulness indirect effect on PWB via CT was
0.102. The direct effect was 0.290. The total effect was 0.392. The VAF value, which is indirect effect divided
the total effect, was at 26%. According to the recommendations from Sarstedt et al. (2017), if the value of a VAF
is between 20% and 80%, there is partial mediation. Consequently, the findings hold that CT partially mediates
mindfulness and PWB. Mindfulness affects PWB directly and indirectly by enhancing their CT skills.

V.  DISCUSSION

The results of this test show that mindfulness significantly increases PWB, both directly and indirectly,
collectively, through CT. The direct effect shows that mindfulness independently contributes to better health,
which is consistent with previous studies emphasizing its role in improving cognitive flexibility, attentional
control, and emotional regulation (Brown and Ryan, 2003; Langer, 2014). At the same time, significant indirect
effects through CT highlight a mediated pathway, indicating that mindfulness promotes problem-solving and
logical reasoning abilities, which, in turn, contribute to better psychological outcomes (Grover & Pea, 2018).
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The VAF analysis further supports this interpretation, showing that 26% of the total effect of mindfulness on
psychological health is explained by the mediating role of computational thinking. Since this value falls within
the range of 20%-80%, it confirms the partial mediation effect. This suggests that mindfulness directly affects
health, but its effect becomes even stronger with the development of CT skills. In other words, people who
practice mindfulness not only benefit emotionally, but also receive cognitive benefits that indirectly increase
their PWB. These findings enrich the existing literature as they establish CT as a meaningful cognitive
mechanism through which mindfulness functions.

VI.  CONCLUSION

This study shows the relationships between mindfulness, CT and PWB in the way people adjust to cognitive and
emotional demands. The results indicate that mindfulness brings not just direct advantages, but also promotes the
cognitive flexibility and organized problem-solving abilities that typify CT. This would improve PWB,
suggesting that well-being is supported by not only emotional regulation but also better cognitive processing.

It is noteworthy that we find evidence for mediation analysis that CT significantly but partially mediates the
mindfulness-well-being relation. Essentially, PWB can be understood as a multidimensional outcome, whereby
intrinsic awareness and cognitive abilities work together to create a synergy. Integrating cognitive skills and
mindfulness in educational and psychological interventions can be useful as these insights suggest.

Mindfulness cultivation via computer programming could benefit a range of populations or contexts. Future work
could investigate academic achievement, workplace resilience or digital expertise in other populations.
Practically, programs that combine mindfulness training with cognitive skills enrichment can provide a more
rounded approach to promoting well-being in an increasingly complex environment.
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