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Abstract. This study aimed to identify the key factors influencing Grade 10 secondary students'
awareness ,attitudes and practices towards climate change and biodiversity conservation in Caraga
Region, Philippines. Given the region's vulnerability to climatological hazards understanding
students environmentalism is essential. By purposive sampling, a cross-sectional survey of 1478
students from 26 flood- prone public national high schools was obtained .Structural equation
modelling showed that biodiversity conservation awareness(BCA) positively influenced climate
change awareness (CCA).BCA was positively linked to education,personal
experiences/observation (PEO) and religious/cultural beliefs (RC), but not media/technology access
(MAT). RC, PEO,and MAT.CCA negatively influenced CCA, and not by education. Government
policies/regulations had no significant influenced on BCA or CCA. Environmental attitude (EA) was
positively correlated with environmental practice (EP), influenced by BCA but negatively influenced
by CCA, with sex playing a moderating role. The study found that tangible, local, and culturally
embedded factors are more effective in raising awareness of biodiversity issues, while abstract,
global and less culturally integrated factors may weaken their influence. This findings underscore
the need for comprehensive, contextualized, community-centered environmental literacy programs
to increasingly foster awareness and pro-environmental behavior. Future research may use
longitudinal approach to analyze causality and conduct objective assessment using actual pro-
environmental behavior.

Keywords: Climate change awareness, Biodiversity Conservation Awareness, Structural Equation
Modeling, Environmental Practice, Environmental Attitude

1. Introduction
The Philippines, a widely recognized megadiverse country in Southeast Asia, with exceptionally

high biodiversity level, has been challenged with the protection, conservation, and sustainable
advancement of its resources [1]. In 2023 World Risk Report, Philippines ranked the highest in
terms of disaster risk, a risk combination of extreme natural events and vulnerability [2]. Caraga,
one of its regions, is recognized as one of the last ecological frontiers, characterized by its diverse
biodiversity and unique ecosystems[3].Strengthening resiliency through continued awareness on
climate change and disasters has been a government call considering the region's vulnerability to
climatological hazards [4].

Climate change (CC) is posing a global threat that has profound ecological [5],
socio-economic[6], political [7] and psychological [8] impacts. Anthropogenic climate change is
presently influencing worldwide climatic extremes causing losses and damages to nature and people
[9] . In comparison to immediate threats, climate change is generally perceived as an abstract issue
that operates on a large scale, unfolds gradually, and frequently appears disconnected from our
everyday well-being. [10]. The limited knowledge of the climate systems with their complexities
and dynamics, effects of external influences, both natural and anthropogenic, and the deficiencies
of climate models as standard tools for climate research posed uncertainties [11]. Equivalently,
biodiversity loss is a complex educational paradox, as people struggle to recognize species'
disappearance over time despite their widespread visibility. Like climate change, this loss is distant,
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progressive, and not immediately apparent, which makes it challenging for individuals to recognize,
engage with, and comprehend [12]. Resolving the significant challenges of climate change and
biodiversity loss necessitates integrated and coherent conservation methodologies that acknowledge
their mutual dependence [13].

While community awareness of climate risks increases with exposure [14], public understanding
and support for climate policies is highly variable worldwide. The main driver of declining
biodiversity is lack of public awareness on biodiversity conservation [15]. Biodiversity conservation
is an integrated framework of coordinated off-site and on- site strategies that safeguard biological
variety in its whole [16]. Consequently, the factors that shape individual awareness are not uniform
across regions as firstly, environmental awareness is a multi-dimensional construct and a concept
that encompasses a broad spectrum of factors or dimensions, classifications, and connotations
[17,18,19,20, 21].

Identifying relevant determinants that influence awareness leading to positive attitudes and
pro-environmental behavior is essential for effective environmental education policy, planning and
action. A multivariate analysis utilizing Structural Equation Modeling (SEM) may provide a more
nuanced understanding of the complex relationships between these variables and allow for
identifying potential intervention points to enhance strategies and policies and thus promote
sustainable behavior fostering a more environmentally conscious generation. While SEM is
valuable for understanding complex relationships, might be a lack of studies that use a
comprehensive model and might be underutilized in environmental awareness research in the
Philippines, particularly in the Caraga Region.

This study specifically examined the factors influencing climate change and biodiversity
conservation awareness. To get more robust findings, it subsequently tested its influence on
environmental attitude and environmental practice. In particular, this research investigated the
influence of education, religion and cultural beliefs, personal experiences and observations,
government policies and regulations and media and access technology on climate change and
biodiversity conservation awareness . It also sought to determine if biodiversity conservation
awareness significantly influenced climate change awareness. It further determined the influence of
environmental attitude on environmental practice. Sex and type of residence were also examined as
moderating variables affecting the relationships of climate change awareness and biodiversity
conservation awareness to environmental attitude.

2. Literature Review and Hypothesis Development
2.1 Theoretical Framework

No singular theory can adequately elucidate the comprehensive interactions and linkages among
variables that influence human behavior in environmental conservation [26].This study is primarily
anchored on Theory of Planned Behavior (TPB) (Alzen, 1981) and Value-Belief Norm Theory
of pro environmental behavior of Stern (2000) [27, 28]. The (TPB) has evolved as a reliable and
accurate paradigm for predicting and analyzing individual environmental behavior [29,30,31,32].
TPB specifically examines the relationship between attitudes and behaviors (practices). It asserts
that the intention to engage in a behavior is the closest predictor of actual behavior, with this
intention shaped by one’s attitude toward the behavior, subjective norms (the sense of social
pressure felt), and perceived behavioral control (the confidence in one's capability to execute the
behavior).This research aims to understand what influences environmental action (practice). The
TPB provides a framework for examining how students' attitudes towards environmental behaviors
(e.g., recycling, conserving energy), their perceptions of what important others think they should do
(subjective norms related to environmental action within their families, schools, and communities),
and their belief in their ability to engage in these actions (perceived behavioral control, considering
factors like access to resources or knowledge) collectively shape their intentions to act, and
consequently, their actual environmental practices. Extensively, a robust literature has established
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positive relationship between environmental awareness and attitude towards environmental
behavior [31,33,34]. There are studies that integrate supplementary constructs to improve the
prediction capacity of the TPB [35, 36]. TPB framework may be enhanced and expanded by
incorporating additional constructs or modifying the relationships among its variables [27,38]. This
study investigates how awareness of climate change and biodiversity conservation might influence
these TPB components, ultimately affecting environmental behavior.

The VBN theory offers a more thorough framework that clarifies pro-environmental behavior as
a result of a series of individual values, an ecological worldview (beliefs regarding the
environment), awareness of consequences, attribution of responsibility, and personal norms
(feelings of moral duty). This theory explains pro-environmental actions and their associated
indicators through a causal chain involving various factors, including values ( altruistic, biospheric
and egoistic), beliefs (ecological worldview, awareness of adverse consequences, and
self-attribution of responsibility), and personal norms (the obligation to participate in
pro-environmental activities) [38].It delves deeper into the foundational beliefs and values that
drive environmental concern and action. This study seeks to understand the determinants of
environmental action, and the VBN theory offers a pathway from awareness (of climate change and
biodiversity conservation) to practice through a chain of psychological constructs. The study likely
explores how students' underlying values, their beliefs about the state of the environment and
humanity's impact, their awareness of the negative consequences of environmental problems , their
sense of personal responsibility to address these issues, and the resulting personal norms (moral
obligation to act) influence their engagement in environmental practices. Awareness of climate
change and biodiversity conservation are key elements in this causal chain, influencing the
awareness of consequences and potentially the ascription of responsibility.

2.2 Research Variables
Education is essential in tacking the pressing global concerns on climate change and

biodiversity loss [39]. The UN's 2030 Agenda recognized quality education (SDG4) as essential for
achieving all other Sustainable Development Goals , emphasizing the interconnectedness of
education and sustainability [40]. Environmental education thereby is essential for supporting
sustainable environmental management and is a controlling factor in preventing environmental
damage [41]. In the Philippines, environmental education is incorporated into educational programs
across all grade levels. This integration focuses on a fundamental understanding of environmental
concerns and regulations, as well as both international and local policies related to the environment.
It also highlights the role of citizens in engaging with environmentally responsible practices and
promoting sustainable development. [42]. Science education in the Philippines maintains a
multidisciplinary curriculum integration envisioning learners to be environmentally literate, critical
problem solvers and responsible stewards of nature [43].Environmental education will be made
relevant to the local community by incorporating local cultural values, issues and situations specific
to the country at the provincial or national levels [42].

Education serves as the most significant indicator of an individual's awareness regarding climate
change. [44]. The role of education in achieving the Sustainable Development Goals (SDGs) is vital,
particularly in fostering knowledge and skills necessary for sustainable practices [40, 45, 22 , 25]. A
varying level of awareness could be due to school curriculum [46,47]. the extent of climate literacy
[48] , demographic backgrounds [49 ] denial theories [50] skepticism and distrust to climate science
[51]. Emphasis is placed on the participatory, interdisciplinary, creative, and affective-driven
approach [50] holistic and multidisciplinary climate change education [52] with action-focused
rather than fear-based approach [22]. Drawing from these discussion, we propose the following
hypotheses:

H1 Education has a significant influence on climate change awareness.
H2 Education has a significant influence on biodiversity conservation awareness
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Religiosity ranks as one of the most significant and widespread social institutions that plays a

crucial role in shaping virtually every culture and society[35]. As a marker of identity that
transcends national borders, religion influences many environmentally- relevant behavior. Culture is
broadly defining the behavior of society, including its reaction to climate change and associated
implications and such its plays a part in framing climate change as a phenomenon of concern to
society [53]. But there remained a highly contested cultural issue of climate change over the
interpretation of the problem and the necessity of solutions [54]. Society's response to every
dimension of global climate change is mediated by culture and found to be important for
understanding both mitigation and adaptation to climate change [55].The interwoven cultural and
religious beliefs can also influence awareness leading to stronger pro-environmental attitudes and
practices as impacted by religious affiliations [56], religious attendance [57, 58 ], stewardship belief
and belief in controlling god [57],religion exposure, climate outcome and generation [59]. From the
literature emerged as well the religious determinist (or fatalist) who believes climate to be a
‘natural’ process and not artificial under human control and therefore leave it to God, and the
religious participants that do not deny this naturalness and accept human’s born impacts on climate
(60). Conversely, religiosity was associated with lower knowledge and concern about climate
issues. This found that some religious beliefs, particularly among people with literalist Christian
beliefs, are more likely to lead to a “development stewardship” worldview which tends to dismiss
policy responses to climate change mitigation, creating climate apathy [61]. Religious individuals
were observed to exhibit lower levels of commitment towards environmental issues and climate
change, while atheism was shown to have a positive impact on recycling habits and identification
with climate-related concerns [62]. Furthermore, no direct correlation has been established between
Catholic identity and environmentally friendly behavior. It was found that self-identified Catholics
reported significantly less connectedness to nature compared to their nonreligious counterparts [63].
Considering the conflicting theoretical perspectives and the various country- and religion-specific
variations, it is likely that there is a limited agreement at present on whether religion has a strong
negative correlation, a positive relationship, or no significant connection with pro-environmental
beliefs and behaviors [59].Hence, these proposals;

H3Religious and cultural beliefs have a significant influence on climate change awareness.
H4Religious and cultural beliefs have a significant influence on biodiversity conservation

awareness.
Public awareness is a prerequisite for effective climate action, as it influences the acceptance and

implementation of policies to mitigate climate change impacts [64]. Unless governments enact
effective and potentially costly environmental policies ,environmental problems will likely persist
and intensify [65]. Effective climate governance requires a multi-faceted approach integrating local,
regional, and national strategies to enhance public understanding and engagement with climate
issues. Local governments, in particular, are instrumental in driving climate change initiatives
implementing innovative governance strategies that address local climate challenges and raise
community awareness about climate issues [66].These localized efforts are essential, as they often
fill the gaps left by national policies, which may be inadequate or slow to respond to the urgency of
climate change. Higher governance quality correlates with better environmental performance [67]
public awareness and support for conservation efforts for eco-innovation [68] and sustainability of a
green future [69] . Political stability and regulatory quality positively influence environmental
performance at the national level [67]. Good environmental performance is linked to increased
competitiveness, even challenged by the idea that economic growth and environmental protection
are mutually exclusive. Government policies and regulations appertaining to policy-driven
curriculum integration , community -level environmental conservation efforts such as promoting
sustainable practices, engaging in local clean-ups and raising awareness about environmental issues
through educational initiatives and tree-planting programs have been shown to increase awareness
[70]. Effective environmental communication promotes awareness of specific environmental
government policies and regulations ensuring accessible language and content However, the
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advancement in implementing and enforcing environmental legislation can be hindered by various
factors. These laws may not have well-defined standards or essential mandates, nor are they always
adapted to specific national and local situations. Research conducted among college students
revealed that their familiarity with environmental laws was rated as "not very familiar," while their
understanding of violations and penalties was considered "fair." Additionally, there was a noted
deficiency in knowledge regarding the procedures for reporting these violations [71]. Thus,
challenges persist in effectively enforcing environmental regulations [72].This highlights the
importance of clear and consistent policy frameworks that are effectively communicated to students.
Henceforth, these hypotheses are proposed:

H5 Government policies and regulations have a significant influence on climate change
awareness.

H6Government policies and regulations have a significant influence on biodiversity conservation
awareness.

Environmental awareness is closely linked to an individual's subjective perception of their
relationship with the environment which evolves through personal experiences and psychological
processes [73]. Awareness matures due to one's psychological process, corresponding to the
connected emotions and experiences about a specific action [74]. Natural disaster experiences can
generally have physical and psychological effects on people [10]. Extreme weather experiences
affect attitude and pro-environmental concerns through the experience-perception link [75].
Outdoor learning experiences enhances connections to local ecosystem [76]. Personal experiences
and observations of extreme weather exhibited intentions to engage in mitigation actions [77] and
disaster-preparedness [78]. In contrast to immediate threats, climate change is frequently perceived
as an abstract and large-scale issue that unfolds slowly and often seems disconnected from our
everyday experiences [10] which gives weight on the contrasting role of experience. For instance,
students may observe variations in weather patterns or encounter localized environmental
challenges but might not connect these occurrences with the broader notion of global climate
change. Notably, exposure to extreme weather events has not been linked to a corresponding rise in
concern for environmental issues [79]. A meta-analysis found that although self-reported
experiences of severe weather had a limited positive impact on individuals' belief in climate change,
changes in local weather patterns did exert a moderate influence [80], This implies that extreme
weather events can heighten awareness when they involve unusual local temperatures ,temporary
proximal or result in immediate financial losses [81]. Following these contentions, we are proposing
these hypotheses:
H7Personal experiences and observations have a significant influence on climate change

awareness.
H8Personal experiences and observations have a significant influence on biodiversity conservation

awareness.
Media and access to technology can be powerful tools for raising awareness, mobilizing action,

and promoting sustainable practices in an environmental context [82, 83].A robust set of literature
showed the effective role of mass media [84, 85], digital evolution [86],knowledge management
and innovative culture [87], integration of technology in educational curriculum [88] varied media
exposure [89] digital platforms [83, 90] or citizen science [91]in facilitating conservation
communication, in shaping young people's perceptions of climate change , improving awareness
thus encouraging proactive engagement in sustainability efforts [89] . These tools are crucial for
building scientific knowledge, mobilizing youth action, and developing robust conservation
strategies [92,93, 94,17 ] However, while the media has the potential to inform, it does not
automatically translate into increased awareness or action regarding climate change or biodiversity
conservation. The actual engagement and behavioral change among users can be minimal,
particularly if the content does not resonate with their pre-existing beliefs or if it lacks credibility
[95] ; can be undermined by the overwhelming volume of information and the prevalence of
misinformation; moderated by factors such as subjective norms and perceived value [96] and
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when it is presented as distant with threatening message framings based on a non-resilient and
political narrative leading to social apathy and disengagement [97]. With these differing influences,
these hypotheses are proposed:

H9.Media and access to technology have a significant influence on climate change awareness.
H10.Media and access to technology have a significant influence on biodiversity conservation

awareness.
Climate change awareness is fundamentally linked to biodiversity conservation, as it informs

adaptive management strategies, enhances spatial planning, and supports an integrated policy
framework [13]. Previous studies have reported that heightened awareness of biodiversity issues
and climate change can significantly influence individuals' environmental attitudes and behaviors,
leading to pro-environmental behavior [98,99,100,101,102,89 ]. This relationship can be largely
attributed to the interconnected nature of ecological systems and mutual dependence of
environmental issues. A significant level of awareness and a positive attitude among high school
students regarding climate change issues indicated their readiness to address this global challenge
[103,104 ]. Such an optimistic perspective is likely to encourage participation in biodiversity
conservation initiatives [104]. Individuals with a strong connection to nature were likelier to engage
in pro-environmental behavior such as conservation efforts and sustainable practices [105]. Relating
from these studies,we proposed

H11Biodiversity conservation awareness has a significant influence on climate change awareness
H12Climate change awareness has a significant influence on environmental attitude
H13Biodiversity conservation awareness has a significant influence on environmental attitude
H14Environmental attitude has significant influence on environmental practice.

Socio-economic context also affects conservation behaviors, particularly gender and type of
residence. Awareness of climate change among students varied notably based on factors such as
gender, age, birth order, and the educational level of their parents [107]. Females showed stronger
influence to climate change awarenesss [108,109 ] and biodiversity conservation awareness
[110,111 ]. But it was higher for the male respondents due to their better education and access to
mass communication [11]. Nonetheless, no significant differences emerged between male and
female undergraduate students regarding their awareness of environmental conservation [113].Rural
households typically have a more direct relationship with the environment, making them
particularly sensitive to changes in climate. Rural farming households in regions like South Africa
have reported significant access to information sources such as radios and local newspapers,
positively impacting their awareness of climate change [114] crucial to distinguish between natural
and anthropogenic influences. Rural communities are often more vulnerable to the adverse effects
of climate change due to their economic reliance on agriculture, which is highly susceptible to
climatic variations [115]. Urban households may have different levels of awareness regarding
climate change and biodiversity conservation, often influenced by their lifestyle and access to
educational resources. Urban residents typically engage less directly with natural ecosystems, which
may lead to a lower perception of biodiversity's importance [11]. However, urban areas can also
serve as hubs for biodiversity conservation initiatives, where awareness campaigns can leverage
higher educational levels and access to diverse information sources to foster greater environmental
consciousness [117]. To identify how these variable moderates relationships, these hypotheses are
proposed:

H15 Sex is a moderating variable to climate change awareness and environmental attitude .
H16 Type of residence is a moderating variable between climate change awareness and environmental attitude .
H17 Sex is a moderating variable between biodiversity conservation awareness to environmental attitude .
H18 Type of residence is a moderating variable between biodiversity conservation awareness to environmental

attitude .
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Figure 1. Conceptual Modell

3. Methodology

3.1 Data and Sample
This research was conducted in the Caraga Region of the Philippines. This region is strategically

located in the Southern part of the Philippines, located in northeastern part of Mindanao Island,
bordering the Philippine Sea and the Davao Gulf .

A total of 26 secondary schools ,with 1478 Grade 10 student participants were included in this
study obtained through a cross-sectional survey conducted from January-April 2025 (Table 1).
Following an inclusion criteria, the school's locations were categorized to have (a) moderate to very
high susceptibility to flood as determined by the Philippines Mines and Geosciences Bureau Hazard
Map, (b) a public national high school (c) located in schools' divisions of Agusan del Sur, Agusan
Del Norte, Surigao del Sur, Surigao del Norte and Dinagat Islands.

3.2 Research Instrument
The questionnaire for the survey was created following a thorough examination of current

literatures and recognized measurement scales, ensuring that it effectively represented the relevant
constructs of interest. While some items were adapted to fit the context of each construct and the
objective of the study, a total of five (5) determinants influencing climate change and biodiversity
conservation awareness: formal education, personal experiences and observation, religious and
cultural belief, government policy and regulation, media and access to technology were proposed.
The influence of awareness to attitude and practices were subsequently assessed.The survey was
divided into two segments: Part 1 focused on identifying the demographic characteristics of
participants, as shown in Table 1. Part II employed a 5-point Likert scale, where responses ranged
from 1 (strongly disagree) to 5 (strongly agree).The content validity of the questionnaire was
assessed by four experts, who provided feedback on grammar, word choice, and phrase placement.
Based on these recommendations, certain items were removed, and statements were revised to
ensure appropriateness for the participants and academic soundness. The questionnaire instrument
were pilot tested and showed good internal consistency level of Cronbach’s alpha of 0.816.

3.3 Analysis of Data
Partial Least Square Structural Equation Modeling (PLS-SEM)was utilized for data and

hypotheses analysis. This comprehensive multivariate technique allows for the simultaneous
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examination of relationships among multiple variables (three or more) within a conceptual model,
considering both measurement and structural aspects.

4. Results
4.1 Measurement Model Assessment
4.1.1 Confirmatory Factor Analysis (CFA)

To check the reliability and validity of the constructs, confirmatory factor analysis was employed.
Results of the analysis are presented in Table 2, 3 while graphical representation of CFA is
presented in Figure 2 . All factor loadings are above 0.6, suggesting a reasonably strong association
between the items and their constructs [118]. These indicate that these items were good indicators
of the underlying latent variables. Cronbach's alpha values, which assess the internal consistency of
the scales are all above the commonly recommended threshold of 0.70, indicating good internal
consistency. This means that the items within each scale were measuring the same underlying
construct reliably. Composite Reliability (CR) values, which provide another measure of internal
consistency are above 0.70. All of the CR values exceeded the recommended value of 0.70.

Table 1. Demographic Profile
Variable Sub-group Frequency Percent

Sex
Male 531 35.93
Female 890 60.22

Type of Residence
Rural 722 48.85
Urban 320 21.65

Religious

Affiliation

Roman Catholic 914 61.84
Seventh-day Adventist 41 2.77

Iglesia ni Cristo 91 6.16
Islam 5 0.34
Others 355 24.02

To evaluate the overall model fit in the CFA (Table 4),five goodness of fit indices (GFIs) were
examined .Notably, as presented , the chi-square test is statistically significant suggesting that the
model does not perfectly reproduce the observe data. However, due to the sensitivity of the
chi-square test to sample size, other fit indices were given greater emphasis. All other indices
indicate a good model fit to the data despite the significant p-value with the following values: CFI =
0.987, TLI = 0.986, RMSEA = 0.043, SRMR = 0.047. This result indicated that the model
adequately represents the relationships between the observed variables and the latent constructs in
the study.

Table 2. Assessment Result of Measurement Model of Determinants of Awareness

Construct Items Loadings Cronbach's
alpha

Composite
reliability
(CR)

Education Influence (EI) EI5 0.668 0.747 0.751
EI6 0.637
EI7 0.616
EI8 0.629
EI9 0.711
EI10 0.723

Religious and Cultural Belief (RCI) RCI2 0.658 0.773 0.773
RCI3 0.633
RCI5 0.641
RCI6 0.633
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RCI7 0.651
RCI8 0.643
RCI9 0.682

Government Policies and Regulations GPRI2 0.702 0.780 0.780
GPRI4 0.730
GPRI5 0.739
GPRI6 0.752
GPRI7 0.723

Personal Experiences and Observation PEOI1 0.682 0.810 0.818
PEOI2 0.810
PEOI3 0.774
PEOI4 0.680
PEOI6 0.706

PEOI7 0.643

Media and Access to Technology

MATI2 0.712 0.735 0.739
MATI4 0.701
MATI5 0.713
MATI6 0.714
MATI8 0.637

Table 3. Assessment of Measurement Model on Awareness, Attitude and Practice
Construct Items Loadings Cronbach's

alpha
Composite

reliability (CR)
Biodiversity Conservation
Awareness (BCA)

BCA2 0.612 0.747 0.749
BCA5 0.682
BCA6 0.668
BCA8 0.654
BCA9 0.724
BCA10 0.645

Climate Change Awareness
(CCA)

CCA3 0.651 0.781 0.782
CCA4 0.674
CCA5 0.697
CCA6 0.727
CCA9 0.698
CCA10 0.697

Environmental Attitude(EA) EA1 0.634 0.836 0.837
EA2 0.681
EA3 0.678
EA5 0.720
EA6 0.690
EA7 0.691
EA8 0.665
EA9 0.691

Environmental Practices (EP) EP3 0.625 0.836 0.838
EP4 0.645
EP5 0.689
EP6 0.684
EP7 0.720
EP8 0.715
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EP9 0.702
EP10 0.679

Five goodness of fit indices (GFIs) were examined to evaluate the overall model fit in the CFA
(Table 4). Notably,as presented , the chi-square test is statistically significant suggesting that the
model does not perfectly reproduce the observe data. However, due to the sensitivity of the
chi-square test to sample size, other fit indices were given greater emphasis. All other indices
indicate a good model fit to the data despite the significant p-value with the following values: CFI =
0.987, TLI = 0.986, RMSEA = 0.043, SRMR = 0.047. This result indicated that the model
adequately represents the relationships between the observed variables and the latent constructs in
the study

Table 4. Model data fit indices results
Model fit indices Proposed threshold value

/Source
Result

CFI  0.80/ [115] 0.987
TLI  0.85/[116] 0.986

RMSEA  0.08/[117] 0.043
SRMR  0.08/ [118] 0.047
X2/df  0.05/[119] 0.000

For discriminant validity, all HTMT values are below this threshold < 0.90 [119]. This indicates
that each construct in the study is empirically distinct from the others, suggesting that they are
measuring unique aspects of the phenomena under investigation .

Table 5. Discriminant Validity (HTMT) of the measurement model
BCA CCA RCI EI EA EP GPRI MATI PEOI

BCA
CCA 0.875
RCI 0.782 0.714
EI 0.842 0.745 0.815
EA 0.782 0.718 0.800 0.734
EP 0.503 0.399 0.615 0.592 0.616
GPRI 0.643 0.500 0.715 0.653 0.606 0.516
MATI 0.654 0.491 0.731 0.716 0.703 0.671 0.640
PEOI 0.803 0.736 0.765 0.745 0.806 0.526 0.586 0.698
Note: Heterotrait-monotrait (HTMT) < 0.90
For discriminant validity, all HTMT values are below this threshold < 0.90 [114]. This

indicates that each construct in the study is empirically distinct from the others, suggesting that they
are measuring unique aspects of the phenomena under investigation.
4.1.2 Structural Model Assessment

In structural model evaluation, path coefficients significance and the R² values for endogenous
constructs are to be examined and reported. Each hypothesis corresponds to a causal relationship
within the structural model, illustrating how pairs of constructs are interconnected. The model
includes computed path coefficients for every relationship along with their associated p-values.
Although it is crucial that these path coefficients show significance, the determination of R² values
significantly varies based on the specific research area . A suggested values of 0.19, 0.33, and 0.67
0 respectively, were interpreted as weak, moderate and substantial measures of R [125].

For the determinants influencing climate change awareness, two hypotheses (H1 and H5) were
not supported while other hypotheses, where negatively correlated (Table 6). For biodiversity
conservation awareness, two hypotheses (H6 and H10) were not supported while other hypotheses,
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where positively correlated (Table 7). Climate change awareness is positively influenced by
biodiversity conservation awareness (H11), but negatively correlated with environmental attitude
(H12), while result further revealed a positive direct effect of Environmental Attitude (EA) on
Environmental Practice (EP) as shown in Table 8.

Table 6. Assessment of Structural Model for the Determinants of Climate Change Awareness

Hypothesized Path β Standard
Error p-value Decision

H1 EI CCA -0.0263 0.0357 0.461 Not supported
H3 RCI CCA -0.1653 0.0419 0.000 Supported
H5 GPRI CCA -0.0321 0.0189 0.115 Not supported
H7 PEOI CCA -0.1435 0.0408 0.000 Supported
H9 MATI CCA -0.2081 0.0358 0.000 Supported

Table 7. Assessment of Structural Model for the Determinants of Biodiversity Conservation
Awareness

Hypothesized Path β Standard
Error p-value Decision

H2 EI BCA 0.3393 0.0436 0.000 Supported
H4 RCI BCA 0.2893 0.0467 0.000 Supported
H6 GPRI BCA 0.019 0.0275 0.549 Not supported
H8 PEOI BCA 0.4107 0.0349 0.000 Supported
H10 MATI BCA -0.0653 0.0358 0.104 Not supported

Table 8. Assessment of Structural Model on Constructs Biodiversity Conservation Awareness
(BCA), Climate Change Awareness (CCA), Environmental Attitude (EA), Environmental Practices

(EP).
Hypothesized Path β Standard Error p-value Decision

H11 BCA CCA 1.4163 0.107 0.000 Supported
H12 CCA EA -1.4167 0.2228 0.000 Supported
H13 BCA EA 2.1876 0.236 0.000 Supported
H14 EA EP 0.6608 0.0366 0.000 Supported
For the moderating effect of sex on the CCA-EA link, the significant negative beta coefficient

suggests that the positive impact of climate change awareness on environmental attitude is weaker
for one gender compared to the other. This suggest that male have a stronger influence on positive
attitude and may imply that the link between female awareness and their attitude might be slightly
less pronounced than for males. Conversely, for the moderating effect of sex on the BCA-EA link,
the significant positive beta coefficient indicates that the positive impact of biodiversity
conservation awareness on environmental attitude is stronger for one gender than the other. For this
present study, this suggest that female have a stronger influence on positive attitude and may
imply that the link between male awareness and their attitude might be slightly stronger pronounced
than for females. In contrast, type of residence did not significantly moderate the relationship for
both type of awareness (Table 9)

Table 9. Assessment of Structural Model of Moderating Variables
Hypothesized Path β Standard

Error p-value Decision

H15
Sex as moderating variable of

CCA to EA -0.1322 0.059 0.025 Supported

H16
Type of Residence as moderating
variable of CCA to EA to EA -0.0601 0.0747 0.421 Not supported
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H17
Sex as moderating variable to of

BCA to EA 0.1443 0.0625 0.021 Supported

H18
Type of Residence as moderating

variable of BCA to EA 0.1373 0.0767 0.073 Not supported

The R-squared values associated with the endogenous latent variables (CCA,BCA, EA, EP)
indicate the proportion of variance in these variables explained by the predictors in the model
(Fig.2) . The value of the R2 coefficient depends on the field of research .In this present work, the
R2 coefficients for CCA, BCA , EA, EP were 0.529, 0.531 , 0.439 and 0.274, respectively.

Approximately 52.9% and 53.1 % of the variance (or the changes) in climate change awareness
and biodiversity conservation awareness , can be explained by the independent variables included in
the model, respectively. This suggest that the model accounts for more than half of the factors that
influence how aware these students are. The remaining 47.1 % and 46.9 % of the variance in both
issues of awareness were likely due to other factors not included in the model or can be caused by
random error. Approximately 43.9% of the variance in environmental attitude is explained by CCA,
BCA, Sex, and Type of Residence while 27.4% of the variance in environmental practices is
explained by Environmental Attitude, Sex, and Type of Residence.

Figure 2. Structural Model

5. Discussion
The findings of the study generally support the growing evidence espousing that environmental

awareness for climate change and biodiversity conservation has an influenced on attitude and
practice [126,127,128,129,130]. Further, the result on the moderating role played by sex in these
relationships has to be given weight in contemplating on strengthening policy interventions
following the assumption that while an increased awareness might generally lead to a more positive
attitude, the strength of relationship is not uniform across sex. This study revealed that female has
weaker influence in terms of climate change awareness. Opposing result showed women typically
have higher levels of concern and action towards climate change [ 108,109]. Women were more
inclined to modify household practices in response to climate change by adopting measures like
reducing energy consumption or utilizing alternative energy sources. Female has stronger influence
in terms of biodiversity conservation awareness [110, 111 ]. Similarly, the lack of moderating effect
of type of residence(rural or urban) may arise from a shared regional dependence on natural
resources such that both communities within the region are intertwined with the surrounding
ecosystem, relying on them for sustenance, livelihood and cultural identity potentially homogenizes
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the impact of awareness to attitude. While number of literature do not agree with this result [114,
l15 ,116, 117] understanding these effect can help tailor environmental education and awareness
campaigns.

The positive influence of biodiversity conservation awareness to climate change awareness
strengthened the contention that climate change awareness is fundamentally linked to biodiversity
conservations, as it informs adaptive management strategies, enhances spatial planning and supports
integrated policy framework [13]. This relationship can be largely attributed to the interconnected
nature of ecological systems and the mutual dependence of environmental issues [131 , 132 ] .
Educational initiative can leverage on this result on highlighting the benefits and interdependencies
of biodiversity, their awareness of climate change and its associated risks increases in tandem
illustrating synergy and that both forms of awareness are mutually reinforcing.

Unlike immediate dangers, climate change is often perceived as abstract, distant, and
disconnected from daily life [10]and difficult to visualize as it is being presented as a global,
long-term phenomenon involving complex scientific concepts like greenhouse gases, atmospheric
circulation, and feedback loops. Studies emphasized that human actions, their impact on climate,
and resulting feedback loops were non-linear and spatially/temporally disconnected [133]. This
disconnect between perceived and actual effects and delayed results from climate-friendly actions
[I34] led to frustration and reduced motivation [135]. Understanding climate change relies heavily
on interpreting scientific data and models, which can be challenging for those without a strong
science background. The complexity and the uncertainty of projected data make climate research
field exciting but confront the population with major challenges [11].These may explain the
counterintuitive results appertaining to climate change awareness in relation to the identified
determinants which were either not significant (H1 and H5) or negatively correlated (H3 , H7,
H9)as well as to environmental attitude (H12). Addressing the intricate and abstract challenges of
climate change begins with strengthening the role of education. Environmental education has been
offering an effective approach to improving the environmental knowledge, attitudes, intentions, and
behavior among children and adolescents [25,136, 53 ] however, despite strong consensus in the
scientific community that the current climate development is a sign of human-driven changes to the
global environment, climate change skepticisms and denial theories persist [137 , 50 ]. Henceforth,
broader curricular integration to enhance engagement which recommendations include
institutionalizing immersion activities, recalibrating systemic practices, monitoring and evaluating
programs, integrating environmental education across subjects, and providing leadership training
has been recommended [138] . Many studies made emphasis to make climate change education
participatory, interdisciplinary, creative, and affect-driven approaches to climate change education
and thus called for a development of new forms of climate change education that directly involve
young people in responding to the scientific, social, ethical, and political complexities of climate
change [50 ]. In the Philippine context, the educational material has been characterized as
concentrating on strategies for climate adaptation, given that the Philippines routinely encounters
typhoons, droughts, and various other climate-related occurrences [22 ]. Hence, while eco-anxiety
propels pro-environmental behavior [77], however a correlation between distress and information
overload regarding climate change may suggest that increased exposure can leads heightened
negative feelings [139] . These findings illustrate a broader pattern where awareness, instead of
fostering positive action, can also lead to increased emotional distress and diminished resilience .

While environmental issues are mutually reinforcing, the positive and significant correlations
affecting biodiversity conservation awareness can be attributed to its tangible and highly observable
nature (H2,H4, H8). Biodiversity conservation is an integrated framework of coordinated off-site
and on- site strategies that safeguard biological variety in its whole [16] . Biodiversity , therefore
can be regarded as a concrete and tangible concept in contrast with the abstract nature of climate
change. Local examples of biodiversity loss can be observable, and one can relate them to specific
actions as the local environment is readily accessible [140] . In effect, the causes are direct, and the
impacts are often more immediate and localized; solutions can seem more straightforward.
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Localizing the issue and action allows for easier measurement of direct outcomes and lessens the
complexities of scale [140]. Hence, observations and experiences can be relied on to evoke a sense
of responsibility and promote the importance of protecting local ecosystems and species. Caraga
Region is rich in biodiversity, with diverse ecosystems. This could lead to a stronger and easy
emphasis on local biodiversity in the curriculum, making it more relatable and impactful for
students . Local examples of biodiversity conservation efforts might be more readily available and
visible, reinforcing classroom learning . Incorporating local wisdom in biodiversity management
can significantly influence students' thinking about contextual issues, thereby building their
character and social virtues through education [141] .

By acknowledging the potential for positive and negative influences, environmental education
and advocacy efforts can be tailored to resonate with diverse religious and cultural perspectives,
fostering a more inclusive and practical approach to environmental protection. This requires
building bridges between faith- based communities and environmental organizations, promoting
interfaith collaboration, and highlighting the shared values that underpin environmental
stewardship.

Additionally, the tendency of media outlets to focus on global environmental issues, rather than
localized concerns, can create a disconnect between students and their immediate environment.
High levels of exposure to climate change information via global and local news outlets, social
media platforms, and various other forms of media. may lead to a difficulty in relating to abstract
global statistics when there is lack of localized content that connects biodiversity conservation to
the specific ecosystems of the community can diminish the relevance of online information .
Students are more likely to engage with content that directly relates to their experiences and
addresses the environmental challenges facing their communities.

6. Conclusion
This study established the nuanced relationship between awareness, attitude, and practice from

the traditional linear model that often assumes that increased awareness of any environmental issue
leads to greater pro-environmental behavior. However, while BCA and CCA are correlated , the
pathways to achieving awareness for each environmental issues appear distinct. This implies that
any environmental education planning, policy action.

and communication strategies must be tailored differently for these interconnected but
conceptually different issues.

The positive influences on biodiversity conservation can be utilized by educational programs to
intensify the incorporation of local examples of biodiversity, hands-on experiences in nature, and
integrating cultural values and indigenous knowledge related to environmental stewardship into the
curriculum. Conversely, the lack of influence of these factors on CCA indicates a need for different
pedagogical approaches given that climate change's abstract and global nature is cited as a key
reason for the findings. Practical communication strategies should focus on making climate change
more relatable and locally relevant. This could involve highlighting local impacts (e.g., changes in
weather patterns affecting local ecosystems), connecting them to tangible experiences, and framing
them within a culturally sensitive context in consideration on building on strong awareness about
biodiversity conservation to enhance climate change awareness. Government may ensure that
policies and regulation are geared towards the implementation of transparent, accessible, and
contextually pertinent climate change information campaigns, while media outlets may work on
conveying climate change in a manner that connects with local populations, fostering a sense of
urgency and the potential for action.

Recognizing that sex moderates the relationship between awareness and attitude implies that
environmental education and outreach efforts might need to be gender-sensitive. Exploring the
reasons behind these differences could inform the development of more targeted and effective
interventions for different groups.
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Limitations and Future Studies
Longitudinal approach can be done to track the development of environmental awareness,

attitudes, and practices over time to understand the long-term impact of educational interventions
and other influences and incorporate objective measures of pro-environmental behavior to
complement self-reported practices and increase the reliability of findings.
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