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ABSTRACT: Objectives: The climate crisis demands urgent action from all sectors of society, including young
people in higher education. While previous research has explored individual and contextual predictors of pro-
environmental behaviour (PEB), the contribution of Positive Youth Development (PYD) remains underexplored. This
study investigates the relationship between PYD dimensions (Competence, Confidence, Connection, Character, and
Caring) and two environmental outcomes: environmental habits and climate change awareness, considering gender
differences. Methods: A cross-sectional study was conducted with a sample of 1779 students from 10 universities in
Andalusia (Spain). Data were collected through an online survey assessing PYD indicators, PEB, and sociodemographic
variables. Descriptive statistics, t-tests, correlation analyses, and multiple mediation models were performed. Results:
Descriptive analyses indicated moderate levels of PYD dimensions and PEB across the sample. Among the 5 Cs,
Caring had a positive association with environmental habits (r = 0.22, p < 0.001) and climate change awareness (r =
0.30, p < 0.001). Character also had a positive effect on both environmental habits (r = 0.23, p < 0.001) and climate
change awareness (r = 0.30, p < 0.001). Competence and Confidence were not significantly associated, and Connection
demonstrated limited predictive value, potentially influenced by contextual or social factors. Gender differences were
also identified, with women showing higher scores in Character (d = 0.29, p < 0.001), Caring (d = 0.63, p < 0.001),
environmental habits (d = 0.20, p < 0.001) and climate change awareness (d= 0.40, p < 0.001), while men scored higher in
Competence (d = 0.57, p < 0.001) and Confidence (d = 0.22, p < 0.001). Mediation analyses indicated that the association
between gender and environmental habits was totally explained by Character (β = −0.02; 95% CI: −0.04; −0.01) and
Caring (β = −0.04; 95% CI: −0.05, −0.02). Furthermore, the relationship between gender and climate change awareness
was partially mediated by Character (β = −0.03; 95% CI: −0.05; −0.02) and Caring (β = −0.05; 95% CI: −0.07, −0.03).
Conclusions: Females showed more environmental habits and climate change awareness than males, because of their
greater scores in both Caring and Character dimensions of PYD. These findings highlight the importance of the PYD
for promoting PEB and engaged citizens among young adults. Gender-sensitive and interdisciplinary interventions,
such as environmental volunteering and community-based programmes, are recommended for university contexts to
enhance sustainable development behaviours and values.
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1 Introduction
Increasing evidence highlights how climate change affects not only the physical environment but also the

psychosocial well-being and mental health of populations. Global climate change, through acute, sub-acute,
and persistent events, has been linked to a rise in mental health conditions, such as anxiety and depression,
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especially among vulnerable populations [1,2]. Moreover, growing evidence suggests that exposure to natural
environments can improve mental health by reducing stress, promoting psychological well-being, and
enhancing social cohesion, thereby supporting public policies that prioritise sustainable and equitable urban
planning [3]. Simultaneously, a lack of preparation among health professionals and students to address
climate-related health impacts points to a gap in the integration of sustainability and climate crisis content
in education systems [4]. This educational shortcoming not only weakens institutional capacity to respond
effectively but also limits the potential to raise awareness and encourage interdisciplinary action [5,6].
Socioeconomic and cultural conditions also appear to shape perceptions and levels of engagement with
climate change mitigation efforts [7]. In higher education, this is particularly relevant because universities
play a critical role in shaping the next generation of leaders capable of addressing environmental crises.

University students today face immense opportunities and complex challenges. One of the most urgent
issues is climate change, which has wide-ranging effects on ecosystems, economies, and societies [8].
Addressing this global issue requires collective action grounded in social justice, environmental stewardship,
and sustainable development [9]. Frameworks such as Positive Youth Development (PYD) provide useful
insights into strengthening young people’s resilience and capacity for environmental engagement. This model
focuses on the transition to adulthood and emphasises how positive outcomes emerge from the interaction
between individual strengths and external developmental assets [10,11]. PYD is organized through the
“5 Cs”: Competence (perceived self-efficacy), Confidence (positive self-esteem), Connection (constructive
relationships), Character (a sense of ethics and integrity), and Caring (empathy and compassion) [12,13].
Together, these dimensions promote a trajectory toward meaningful contributions to oneself, family, and
society, often referred to as a sixth “C”: Contribution [14].

1.1 Research Gaps
Given the urgency of environmental challenges, research has begun to explore the association between

PYD and environmental outcomes such as pro-environmental behaviours (PEBs). PEBs are defined as
“actions aimed at conserving the planet’s socio-physical resources” and are influenced by demographic
and contextual factors such as gender, age, and social environment [15,16]. Several studies have suggested
that women and individuals in rural settings tend to exhibit higher PEB levels [17–19]. Environmental
education is considered essential in fostering sustainable behaviours, particularly within university contexts,
to obtain the associated benefits [20,21]. For example, the ECO-MIND protocol, conducted among young
adults in Bangladesh, Uganda, and the Netherlands, investigated how everyday contact with urban green
spaces influences both mental health and PEB, with nature connectedness acting as a central mediating
factor [22]. A recent meta-analysis also revealed significant links between ambient temperature and increased
mental health risks, including suicide, psychiatric hospitalisations, and diminished community well-being,
reinforcing the need for public health interventions [23].

Despite the growing interest in PYD, empirical research on its relationship with environmental values
and behaviours remains limited. For instance, a study in Ghana with youth and emerging adults found that
Character was positively associated with environmental responsibility, whereas Competence was negatively
elated with rejecting pollution as necessary for industrial growth. Confidence and Caring were also linked
to stronger environmental attitudes, although Confidence showed a negative association with conservation
intentions [24]. Among adolescents in Norway, Character, Competence and Caring were positively related
to PEB, whereas Confidence showed a negative association [25]. Notably, empathy, a component of Caring,
has been identified as a key predictor of everyday sustainable actions such as energy conservation [26].
Experiences in nature have also promoted PYD outcomes and support the development of environmental
values [27]. Thus, more research about PYD and environmental behaviours is still needed with samples of
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emerging adults. As well, no study to date, as far as we know, has been conducted with Spanish samples.
Furthermore, different components can be separately examined, integrating results about pro-environmental
habits and climate change awareness, and their associations with the 5 Cs of PYD. Finally, there is a lack of
evidence that addresses gender differences when examining these variables.

1.2 Aims and Hypotheses
More research is still needed to guide the program design in universities to implement interdisciplinary

approaches that not only foster environmental knowledge and sustainable habits but also cultivate a strong
sense of environmental citizenship among students [20,21]. This study examines the relationship between
PYD and pro-environmental behaviours among undergraduate students in Andalusia (Spain), by gender.
Specifically, it seeks to determine the predictive role of each of the 5 Cs on PEB. Based on previous
evidence, we hypothesize that the PYD dimensions of Caring, Character, and Connection will show stronger
associations with pro-environmental behaviours. Moreover, some gender differences are expected, with
women reporting more PEB and greater scores in the PYD correlates.

2 Methods

2.1 Participants
The final sample consisted of 1779 undergraduate students (age range = 18–29; Mean = 20.32, standard

deviation [SD] = 1.84), of whom 65.9% were women. Participants were recruited from ten universities
across the Andalusia region (Spain), including the University of Almería, University of Cádiz, University of
Córdoba, University of Granada, University of Huelva, University of Jaén, University of Málaga, University
of Sevilla, Pablo de Olavide University (Seville), and Loyola University (Seville and Córdoba). A convenience
sampling strategy was employed to ensure geographical representation, with degree programmes and
academic years selected randomly. Participants were distributed across the following academic disciplines:
Social Sciences and Law (49.4%), Sciences and Engineering (22.2%), Arts and Humanities (15.1%), and Health
Sciences (13.3%). Regarding academic year, 55.1% were first-year students, 39.1% second-year, and 5.7% third
to sixth year. Most students lived in family homes (47.1%), whereas only 2.9% shared accommodation with
other students. Employment status data showed that 64.9% were not actively seeking work, whereas 21% held
temporary jobs. In terms of habitat, 37.5% lived in cities with more than 300,000 inhabitants, 32.4% lived in
cities between 50,001 and 300,000, and the remainder lived in smaller towns or rural areas.

2.2 Data Collection Procedure
This cross-sectional study forms part of the first phase of a longitudinal, mixed-method research project

(quantitative and qualitative), conducted from March to June 2023. Data collection for this phase followed
a quantitative design through an anonymous self-reported online survey administered via Qualtrics. All
participating universities approved their involvement in the study. Before participation, students were
provided with an information sheet and written informed consent. The inclusion criterion was enrollment in
one of these Andalusian universities. The exclusion criterion was applied for those aged 29 or older. Professors
at each university facilitated the dissemination of the survey link, and students completed the questionnaire
during class time. The survey included instruments measuring Positive Youth Development, lifestyle, and
sociodemographic variables, and took approximately 30 min to complete. Participation was voluntary,
students were informed about data use, and no compensation was provided. The study was approved by the
Bioethics Committee of the University of Huelva on 10 January 2019 (reference: UHU-1259711) [28].
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2.3 Instruments
2.3.1 Positive Youth Development

The short version of the PYD instrument developed by Geldhof et al. [29], adapted into Spanish for
adolescent and youth populations by Gómez-Baya et al. [30], was used. This version includes 34 items
across five subscales corresponding to the 5 Cs: Competence (6 items), Confidence (6 items), Character
(8 items), Connection (8 items), and Caring (6 items). Sample items include: ‘I do very well in my university
coursework’, ‘I feel very supported at my university’, ‘I feel happy with myself most of the time’, and ‘I never
do things I know I shouldn’t do’. Items were rated on a 5-point Likert scale, ranging from ‘strongly disagree’
to ‘strongly agree’. The overall PYD score was calculated as the mean of the five dimensions. The instrument
showed good internal consistency reliability for the total scale (α = 0.88), as well as for most dimensions
(Competence: α = 0.73; Confidence: α = 0.77; Connection: α = 0.77; Caring: α = 0.82). Character had lower
reliability (α = 0.59).

2.3.2 Pro-Environmental Behaviours
Pro-environmental behaviours were measured using a 10-item scale designed to assess the frequency of

environmentally responsible actions. The scale comprised two subscales: four items adapted from the Centro
de Investigaciones Sociológicas scale [31] and six items developed specifically for this study. All items were
rated on a 5-point Likert scale. The first subscale was rated from ‘Always’ or ‘Almost Always’ to ‘Never’ or
‘Rarely’. Sample items include: ‘When feasible, I try to walk or cycle to places’ and ‘During the cold months,
I try to keep the heating high enough to wear short sleeves or light clothing’. The second subscale, focused
on climate awareness, was rated from ‘Definitely Yes’ to ‘Definitely No’. Example items include: ‘If I had to
buy electrical appliances, I would prioritise the price being low over energy efficiency’ and ‘If I were driving
on a motorway, I would try to drive at a lower speed than the maximum allowed (120 km/h) to save fuel’.
The final score was obtained by averaging the responses of both subscales. The overall scale showed adequate
reliability (α = 0.67).

2.4 Data Analysis Design
Sample size estimation was performed using G*Power (version 3.1.9.7, Universität Kiel, Germany). Based

on a 95% confidence level, a 5% margin of error, and accounting for potential attrition, a minimum sample
size of 1320 participants was deemed sufficient. Data were analysed using SPSS 27.0 for Windows (IBM Corp.,
Armonk, NY, USA). First, descriptive statistics were calculated for overall PYD, the 5 Cs, environmental
habits, and climate awareness. Next, Student’s t-tests were used to assess differences in overall PYD and
the 5 Cs based on environmental habits and climate awareness, as well as to examine gender differences.
Effect sizes were calculated using Cohen’s d with 95% confidence intervals (95% CIs) (d < 0.20 = negligible;
0.20–0.49 = small; 0.50–0.79 = medium; ≥0.80 = large). Subsequently, Pearson´s correlation analysis was
used to explore the associations between the 5 Cs, overall PYD, environmental habits, and climate awareness.
Finally, a multiple mediation analysis was conducted using the PROCESS macro for SPSS with 10,000
bootstrap samples. An age-adjusted model was applied to examine whether the relationship between
gender and the outcome variables (environmental habits and climate awareness) was mediated by the five
PYD dimensions.
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3 Result

3.1 Descriptive Statistics
Table 1 presents the descriptive statistics (means and standard deviations) for pro-environmental

behaviours, the five PYD dimensions (5 Cs), and the overall PYD score by gender. Results indicate
moderate levels of overall PYD. Regarding environmental variables, participants reported moderate levels
of environmental habits (Mean = 12.90, SD = 3.42) and climate awareness (Mean = 3.07, SD = 0.75).
Female students scored significantly higher than male students on both measures. Among the 5 Cs, Caring
(Mean = 4.14, SD = 0.66) and Character (M = 3.86, SD = 0.45) showed the highest mean scores, while
Competence had the lowest (Mean = 3.00, SD = 0.68). In terms of gender differences, females scored
significantly higher in Caring and Character, whereas males scored higher in Competence and Confidence.
No significant differences were found for Connection or the overall PYD.

Table 1: Descriptive statistics of PYD, environmental habits, and climate awareness by gender

Variables Total Females Males t-Tests (Cohen’s d)
Mean SD Mean SD Mean SD

1 Healthy environmental habits 12.90 3.42 13.10 3.31 12.40 3.54 4.08*** (0.20)
2 Climate change awareness 3.07 0.75 3.17 0.69 2.87 0.82 7.81*** (0.40)
3 Character 3.86 0.45 3.90 0.44 3.78 0.46 5.69*** (0.29)
4 Competence 3.00 0.68 2.87 0.63 3.25 0.70 −11.6*** (0.57)
5 Confidence 3.65 0.68 3.60 0.69 3.75 0.65 −4.57*** (0.22)
6 Caring 4.14 0.66 4.28 0.60 3.87 0.70 12.9*** (0.63)
7 Connection 3.61 0.60 3.62 0.60 3.59 0.60 1.05 (0.05)
8 PYD 3.65 0.40 3.65 0.40 3.65 0.41 0.260 (0.00)

Note: ***p < 0.001. SD, Standard Deviation; PYD, Positive Youth Development.

3.2 Bivariate Correlations among PYD and Environmental Variables
Table 2 presents the Pearson correlation coefficients between environmental habits, climate awareness,

the 5 Cs, and overall PYD. Environmental habits were positively correlated with climate awareness, Character
(r = 0.231), Caring, and Connection. Climate awareness also showed significant positive correlations with
Character (r = 0.300), Caring, and Connection. No significant associations were found between either
environmental variable and Competence or Confidence. Both environmental variables were positively
associated with the overall PYD.

Table 2: Bivariate correlations among PYD, environmental habits, and climate awareness

Variables 1 2 3 4 5 6 7 8
1 Healthy environmental habits 1
2 Climate change awareness 0.417*** 1
3 Character 0.231*** 0.300*** 1
4 Competence −0.009 −0.040 0.196*** 1
5 Confidence 0.006 0.001 0.355*** 0.563*** 1
6 Caring 0.220*** 0.298*** 0.484*** −0.041 0.027 1
7 Connection 0.086*** 0.053** 0.350*** 0.412*** 0.477*** 0.191*** 1
8 PYD 0.146*** 0.166*** 0.667*** 0.675*** 0.752*** 0.484*** 0.733*** 1

Note: **p < 0.01, ***p < 0.001. PYD, Positive Youth Development.
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3.3 Multiple Mediation Analysis: Environmental Habits
The mediation model (Fig. 1 and Table 3) revealed no significant direct effect of gender on environmen-

tal habits. However, significant indirect effects were found via Character and Caring, indicating that these
two PYD dimensions mediated the relationship between gender and environmental habits. Connection did
not show a significant mediating effect. The model explained a small portion of the variance (R2

= 0.072),
although the total effect of gender on environmental habits was statistically significant.

Figure 1: Mediation model for environmental habits and the 5 Cs. Note: *p < 0.05, **p < 0.01. β, unstandardized
regression coefficients. SE, standard error; CI, confidence interval. If zero was not included in the 95% CI of the estimate,
the indirect effect (Ind) is statistically significant.

Table 3: Multiple mediation model to explain the environmental habits

Effects β SE 95% CI p-value
Direct effects c′ −0.041 0.024 (−0.088, 0.009)
Indirect effects

Sx→ Ch→ Envi −0.022 0.005 (−0.037, −0.012)
Sx→ Ca→ Envi −0.036 0.008 (−0.053, −0.017)
Sx→ Co→ Envi −2.18 × 10−5 0.001 (−0.003, 0.003)

Total effects −0.098 0.024 (−0.149, −0.048) <0.001
Residual covariances

Ch↔ Ca 0.441 0.025 (0.381, 0.504) <0.001
Ch↔ Co 0.343 0.025 (0.292, 0.414) <0.001
Ca↔ Co 0.172 0.023 (0.120, 0.224) <0.001

Path coefficients
Ch→ Envi 0.166 0.028 (0.110, 0.230) <0.001
Ca→ Envi 0.130 0.027 (0.072, 0.185) <0.001
Co→ Envi −4.24 × 10−4 0.025 (−0.046, 0.054) 0.986
Sx→ Envi −0.041 0.024 (−0.088, 0.009) 0.088
Sx→ Ch −0.133 0.024 (−0.188, −0.081) <0.001
Sx→ Ca −0.275 0.023 (−0.326, −0.224) <0.001

(Continued)
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Table 3 (continued)

Effects β SE 95% CI p-value
Sx→ Co −0.051 0.024 (−0.103, −0.003) 0.030
Age→ Sx 0.005 0.013 (−0.019, 0.030) 0.690
Age→ Ch −0.012 0.013 (−0.036, 0.013) 0.327
Age→ Ca −0.012 0.012 (−0.035, 0.011) 0.330
Age→ Co −0.040 0.013 (−0.068, −0.014) 0.002
Age→ Envi −0.013 0.012 (−0.035, 0.010) 0.306

Note: Ch, Character; Ca, Caring; Co, Connection; Envi, Environmental habits; Sx, Sex; SE, Standard error; 95% CI,
95% confidence intervals.

3.4 Multiple Mediation Analysis: Climate Awareness
Fig. 2 and Table 4 illustrate the mediation analysis for climate awareness. In this model, both direct and

indirect effects of gender were significant. Gender directly predicted climate awareness, and indirect effects
were observed through Character and Caring. Connection did not emerge as a significant mediator, although
it showed a positive but non-significant trend. The total effect was significant, and the explained variance in
this model was higher (R2

= 0.132), suggesting a stronger influence of gender on climate awareness than on
environmental habits.

Figure 2: Mediation model for climate awareness and the 5 Cs. Note: *p < 0.05, **p < 0.01. β, unstandardized regression
coefficients; SE, standard error; CI, confidence interval. If zero was not included in the 95% CI of the estimate, the
indirect effect (Ind) is statistically significant.

Table 4: Multiple mediation model to explain the climate awareness

Effects β SE 95% CI p-value
Direct effect c′ −0.104 0.023 (−0.153, −0.057)
Indirect effects

Sx→ Ch→ Cli −0.030 0.006 (−0.047, −0.016)
Sx→ Ca→ Cli −0.047 0.008 (−0.066, −0.031)

(Continued)
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Table 4 (continued)

Effects β SE 95% CI p-value
Sx→ Co→ Cli 0.003 0.002 (−3.00 × 10−4, 0.009)

Total effect −0.178 0.024 (−0.226, −0.126) <0.001
Residual covariances

Ch↔ Ca 0.441 0.025 (0.385, 0.504) <0.001
Ch↔ Co 0.343 0.025 (0.292, 0.406) <0.001
Ca↔ Co 0.172 0.023 (0.123, 0.221) <0.001

Path coefficients
Ch→ Cli 0.224 0.027 (0.166, 0.283) <0.001
Ca→ Cli 0.172 0.026 (0.118, 0.221) <0.001
Co→ Cli −0.066 0.024 (−0.117, −0.014) 0.005
Sx→ Cli −0.104 0.023 (−0.153, −0.057) <0.001
Sx→ Ch −0.133 0.024 (−0.185, −0.082) <0.001
Sx→ Ca −0.275 0.023 (−0.324, −0.224) <0.001
Sx→ Co −0.051 0.024 (−0.100, −0.002) 0.030
Age→ Sx 0.005 0.013 (−0.018, 0.030) 0.690
Age→ Ch −0.012 0.013 (−0.034, 0.016) 0.332
Age→ Ca −0.012 0.012 (−0.037, 0.012) 0.330
Age→ Co −0.040 0.013 (−0.065, −0.011) 0.002
Age→ Envi 0.001 0.012 (−0.024, 0.028) 0.901

Note: Ch, Character; Ca, Caring; Co, Connection; Cli, Climate awareness; Sx, Sex; Envi, Environmental habits; SE,
Standard error; 95% CI, 95% confidence intervals.

4 Discussion
This study examined the relationship between PYD and pro-environmental behaviours in a sample of

Andalusian university students. We examined the predictive effect of the 5 Cs on environmental outcomes,
considering gender differences.

The findings highlight the role of Character and Caring as key predictors of pro-environmental
behaviours. Character, associated with integrity and moral responsibility, emerged as the strongest pre-
dictor for both environmental habits and climate awareness, followed by Caring [15]. These results are
consistent with previous literature emphasising the influence of ethical values and empathy on sustainable
behaviour [26,29]. Environmental education may play a reinforcing role by fostering the development of
the 5 Cs, especially Character and Caring, as essential competencies within sustainability programmes [32].
The relatively limited contribution of Connection suggests that pro-environmental behaviours are influenced
not only by perceived social relationships but also by a wide combination of personal and contextual
factors, which should be considered [32,33]. Although Competence and Confidence relate to self-efficacy
and skill development, they may not be sufficient to drive sustainable behaviours in the absence of relevant
environmental experiences or perceived urgency regarding climate change [34,35].

Gender differences reveal distinct associations with PYD dimensions and pro-environmental
behaviours. Female students scored higher in Character, Caring, and both environmental variables, rein-
forcing findings that link female gender to heightened empathy and environmental awareness [17,18,36].
Conversely, male students scored higher in Competence and Confidence, dimensions that showed weaker
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associations with environmental outcomes, consistent with results from European samples [36,37]. These
findings underscore the importance of incorporating gender-sensitive approaches into educational interven-
tions to enhance the effectiveness of sustainability strategies [38].

The results partially support the initial hypothesis, reinforcing the need to promote ethical and social
values as fundamental pillars in addressing environmental challenges within the PYD framework [14,39].
Beyond their predictive value, Character and Caring reflect broader civic competencies essential for
developing responsible and engaged citizens committed to sustainability [40]. While previous studies have
highlighted associations between Competence, Caring, and pro-environmental behaviours, the present
findings suggest that Character may also play a significant role [24,25]. The lack of a significant effect for Con-
nection may reflect the absence of strong social networks or opportunities for environmental participation
in this context, although previous research suggests that its relevance may increase in community-based or
collective action settings [32]. Although Connection did not significantly predict environmental outcomes
in the present study, its positive correlations with climate awareness suggest that future research should
explore whether its influence is moderated by variables such as social interaction or involvement in
sustainability-related group activities [7,41].

Importantly, since the present study did not include variables that directly measure the mechanisms
underlying the PYD–PEB relationship (e.g., motivation, identity, or perceived behavioural control), it cannot
offer a detailed explanation of the processes driving this association. Future studies should incorporate
potential mediators and moderators to explore these underlying pathways more comprehensively.

4.1 Practical Implications
These findings have important implications for the design of higher education educational strategies.

Programmes that embed the development of the 5 Cs, particularly Character and Caring, may be effective in
fostering pro-environmental behaviours [32]. Prior studies show that combining experiential learning with
ethical reflection can yield multiple positive outcomes, including enhanced critical thinking, civic engage-
ment, and a sense of environmental responsibility [42,43]. Examples include environmental volunteering,
interdisciplinary debates, and local community projects, which provide meaningful opportunities for stu-
dents to engage with sustainability challenges while developing social competencies [44,45]. Additionally,
the gender differences identified suggest the need to tailor interventions to specific needs and strengths.
Strategies that enhance Competence and Confidence in female students may increase their environmental
self-efficacy, whereas promoting Caring and Character among male students could strengthen their ethical
engagement and empathy towards environmental issues [37,46].

Environmental education may also benefit from interdisciplinary frameworks that integrate PYD with
environmental literacy. Such approaches can promote personal growth and social competencies, including
ethical values and civic participation [32,47,48]. This dual focus not only fosters the development of the 5 Cs
but also helps build stronger links between youth and their communities [43]. In Spain, the Spanish Network
of Health Promoting Universities has launched several campaigns to promote sustainable behaviours, such as
food waste reduction [49]. Likewise, the World Health Organisation has produced guidance for policymakers
to implement behavioural science strategies that enhance the likelihood of effective climate action [50].

Although environmental knowledge (EK) was not assessed in this study, prior research suggests that it
may act as a precursor to pro-environmental behaviour [51]. Future studies could benefit from examining EK
alongside PYD dimensions to gain a more comprehensive understanding of the cognitive and ethical drivers
of environmental action [52,53].
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4.2 Limitations and Future Research Lines
This study has several limitations. First, as it employed a cross-sectional design, it was not possible

to establish causality or directionality in the observed relationships. Longitudinal research is needed to
determine the temporal sequencing between PYD dimensions and pro-environmental outcomes.

Second, data were collected through self-report measures, which may be subject to biases such as social
desirability and limited introspective accuracy. Moreover, certain contextual or motivational factors (such
as community participation, perceived behavioural control, or direct exposure to climate change) that could
have influenced the results were not assessed in this study. These variables may play a key role in explaining
the mechanisms underlying the relationship between PYD and environmental outcomes and should be
addressed in future research.

Third, another limitation comes from the sample composition, since women are overrepresented, and
future research may collect data from gender-balanced samples. Moreover, because a convenience sample
was used, the results cannot be generalized to the sample of Andalusian undergraduates. Future research
may follow sampling procedures to have a representative sample.

5 Conclusions
Despite these limitations, the study includes a large and diverse sample from multiple universities

and academic disciplines, which enhances the generalisability of the findings. Additionally, the use of
validated instruments (such as the PYD short form and the Pro-environmental Behaviours Scale) supports
the reliability and robustness of the results. This study shows that the dimensions of PYD, particularly
Character and Caring, significantly influence both pro-environmental behaviour and climate awareness
among Andalusian university students. The observed gender differences point to distinct developmental
pathways in adopting sustainable behaviours, while the limited role of Connection underscores the complex
and multifactorial nature of these processes. These findings support the need for interdisciplinary approaches
that integrate youth development and environmental education frameworks. They also provide an empirical
foundation for designing more effective educational strategies aimed at sustainability. Nevertheless, the study
also highlights the need for further research to address the methodological and contextual limitations, such
as the cross-sectional design and reliance on self-reported data. With appropriate integration of the PYD
framework into educational programmes, universities can become powerful agents of change, equipping
young people to lead in the creation of more sustainable and resilient communities.
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