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Abstract. Syazali M, Hadiprayitno G, llhamdi ML, Suana IW, Wirajagat GC, Manisa S, Larasati SAN. 2026. Community knowledge and
attitudes  toward bird conservation in Bagek Kembar, West Lombok, Indonesia. Biodiversitas 27 (2): d270202.
https://doi.org/10.13057/biodiv/d270202. Birds in Bagek Kembar, West Lombok, Indonesia, play an important ecological role and
support emerging birdwatching ecotourism. However, habitat changes and human activities continue to threaten their sustainability. This
study aims to (i) assess community knowledge, perceptions, and attitudes toward bird conservation, (ii) examine the influence of family
and teacher roles, and (iii) analyze the structural relationships among knowledge, perception, and attitude using the knowledge attitude
behavior framework. Data were collected from 140 respondents selected by stratified random sampling across four education levels
using a 20 item Likert-scale questionnaire. Data were analyzed using ANOVA, Chi-square tests, Pearson correlation, and structural
equation modeling. The results showed that community knowledge (2.29 + 0.40), perceptions (2.04 + 0.73), and attitudes (2.96 £ 0.55)
were generally in the moderate category, with significant differences among education levels (p < 0.01). Teachers exerted stronger
influence (67.29%) than families (51.47%), especially at higher education levels. Knowledge directly influenced attitudes (B = 0.41, p <
0.001) and indirectly through perception (f = 0.36, p < 0.01), with a good model fit (CFI = 0.93; RMSEA = 0.05). These findings
demonstrate that improving ecological knowledge alone is insufficient without strengthening positive perceptions. Integrating

conservation education into local schools and community based ecotourism is essential for sustaining bird conservation in Lombok.
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INTRODUCTION

Birds play crucial ecological roles as pollinators, seed
dispersers, pest controllers, and bioindicators of environmental
change. Variations in bird diversity and abundance often
reflect habitat quality and the effectiveness of conservation
management (Bennett et al. 2017; Decruse 2023). Indonesia
is recognized as one of the world’s megadiverse countries
for avifauna; however, rapid land-use change, habitat
degradation, and wildlife exploitation continue to threaten
many bird species. On small islands such as Lombok, these
pressures are particularly pronounced due to limited habitat
availability and increasing human activities (Hadiprayitno
et al. 2019; Asrori 2020). Bagek Kembar Mangrove
Ecotourism Area in West Lombok, represents a rehabilitated
coastal ecosystem that has undergone community-based
restoration since 2012. Formerly degraded mangrove
habitats have been transformed into an Essential Ecosystem
Area supporting more than 50 bird species, including
several protected taxa (Suyantri et al. 2023). Beyond its
ecological importance, Bagek Kembar has emerged as a
birdwatching-based ecotourism site, making community
participation a central component of conservation
sustainability. In such landscapes, conservation success
depends not only on ecological integrity but also on the

knowledge, perceptions, and attitudes of local communities
toward wildlife (Bennett et al. 2017; Ardoin et al. 2023).

Human dimensions of conservation, particularly socio-
psychological factors, play a critical role in shaping
conservation outcomes. Studies in conservation social
science and ethno-ornithology demonstrate that local
values, experiences, and social norms strongly influence
how communities interact with bird species (Sanchez-
Mercado et al. 2020; Delfino 2024). Environmental education
research further suggests that ecological knowledge can
foster pro conservation attitudes, but this relationship is
often mediated by individual perceptions and social
reinforcement mechanisms (Braun et al. 2018; Haértel et al.
2023). Families and teachers have been consistently
identified as key social agents influencing environmental
awareness across different education levels, particularly in
shaping early attitudes and long term conservation ethics
(Konnel et al. 2025).

Empirical evidence from various regions supports the
link between environmental knowledge and conservation
attitudes. In China and Nepal, increased knowledge of
flagship bird species has been associated with stronger
conservation support (Ruan et al. 2022; Katuwal et al.
2024), while education and community based programs in
Africa and Latin America have enhanced public engagement
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in biodiversity protection (Sanchez-Mercado et al. 2020;
Mundoga et al. 2025). These findings underscore the
importance of integrating cognitive, affective, and social
dimensions when designing conservation strategies.

Bird conservation studies in Indonesia have mainly
emphasized biodiversity inventories, habitat conditions,
and ecotourism development (Hadiprayitno et al. 2019;
Ramadhani et al. 2020; Sulistyobudhi et al. 2024). In
contrast, research addressing community socio-psychological
factors, particularly the relationships among knowledge,
perception, and conservation attitudes, remains limited.
Previous studies in Banda Aceh, Kalimantan, and Maluku
show that education and cultural values influence conservation
participation (Leimena et al. 2022; Kurniawan et al. 2024;
Latifah et al. 2025), yet integrated causal analyses are rare.
Consequently, how knowledge shapes conservation attitudes
is still unclear. The Knowledge Attitude Behavior (KAB)
model offers a relevant framework to examine these
processes and is suitably applied in the community-based
ecotourism setting of Bagek Kembar (Hértel et al. 2023; Li
et al. 2025).

Therefore, this study aims to (i) assess community
knowledge, perceptions, and attitudes toward bird
conservation in Bagek Kembar; (ii) examine the relative
influence of family and teachers in shaping conservation
awareness across education levels; and (iii) analyze the
causal relationships among knowledge, perception, and
attitude using the KAB framework. This is one of the few
studies applying the KAB framework in the context of
local bird conservation. The results are expected to inform
community based strategies for biodiversity conservation in
the Wallacea Region. To address these gaps, the present
study integrates the complete KAB model by explicitly
proposing and testing the following hypotheses: (i)
knowledge positively influences perception; (ii) knowledge
directly influences conservation attitude; and (iii) perception
mediates the relationship between knowledge and attitude.
By integrating socio psychological analysis with conservation
research, this study contributes empirical evidence to the
growing field of conservation social science in Indonesia
and provides insights for designing education based and
community driven bird conservation strategies in the
Wallacea Region.

MATERIALS AND METHODS

Study area

This study was conducted in the Bagek Kembar
Mangrove Ecotourism Area, Cendi Manik Village, Sekotong
Sub-district, West Lombok District, Indonesia (8°44'52"S;
116°2'33"E). The site represents a community managed
mangrove restoration area and an emerging birdwatching
ecotourism destination. The area was selected because of
its ecological importance for birds and active community
involvement in conservation related activities.

Data collection
A total of 140 respondents were selected using stratified
random sampling based on four educational levels:

elementary (30), junior high (29), senior high (39), and
university (42). Within each stratum, respondents were
randomly drawn from community members living within
two km radius of the mangrove zone who met the criteria.
Selection criteria included: (1) active participation in
community or conservation-related activities, (2) residency
of >5 years in the area, and (3) voluntarily agreed to
participate. This sampling strategy ensured proportional
representation of key educational groups. Data were
collected using a 20 item questionnaire consisting of three
constructs: knowledge (8 items), perception (6 items), and
attitude (6 items). All questionnaire items were originally
developed and administered in Indonesian to ensure clarity
and comprehension among respondents. No translation
process was required, as all participants were native
Indonesian speakers. The knowledge construct measured
respondents’ factual and conceptual understanding of birds
and their ecological roles (e.g., awareness of birds’
functions in ecosystem balance and habitat sustainability).
Perception items captured value based judgments and
subjective evaluations related to bird conservation, such as
perceived benefits of conservation for community welfare
and environmental sustainability. Attitude items assessed
respondents’ expressed support, willingness, and commitment
toward bird conservation actions and community involvement.
This construct distinction follows established approaches in
conservation psychology, where knowledge represents
cognitive understanding, perception reflects affective
appraisal, and attitude indicates evaluative orientation
toward conservation behavior. Responses were measured
using five point Likert scale (1 = strongly disagree to 5 =
strongly agree). Each construct was validated by experts in
conservation education and community ecology. Reliability
was confirmed using Cronbach’s Alpha (1) Knowledge, o
= 0.701; (2) Perception, a = 0.723; and (3) Attitude, o =
0.859. No questionnaire items were removed after
validation, as all items met reliability thresholds (a > 0.70).
Participation was voluntary and based on informed
verbal consent. No personal or sensitive data were
collected, and respondent anonymity was maintained.
Permission for data collection was obtained from local
community leaders (no formal institutional review was
required under local regulations). All respondents were
clearly informed about the study objectives prior to
participation. These procedures ensured compliance with
general ethical standards for human subject research.

Data analysis

Data were analyzed using: (i) one-way ANOVA to test
differences in knowledge, perception, and attitude among
education levels; (ii) Chi-square tests to assess associations
between education level and perceived family/teacher
influence; (iii) Pearson correlation to assess relationships
among constructs; and (iv) Structural Equation Modeling
(SEM) to test structural relationships among knowledge,
perception, and attitude. SEM analysis was conducted to
evaluate the hypothesized Knowledge Attitude Behavior
(KAB) framework. The model specified three main pathways:
(1) knowledge — perception, (ii) knowledge — attitude,
and (iii) perception — attitude. Model fit was assessed
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using standard goodness of fit indices, including the
Comparative Fit Index (CFI) and the Root Mean Square
Error of Approximation (RMSEA). Model adequacy was
evaluated using commonly accepted thresholds (CFI >
0.90; RMSEA < 0.08). The proportion of variance explained
(R?) for attitude was also reported to indicate the
explanatory power of the model.

RESULTS AND DISCUSSION

Respondent characteristics and community knowledge,
perceptions, and attitudes

Mean scores (£ SD) for knowledge, perception, and
attitude across education levels are presented in Table 1.
Overall, community knowledge (2.29 + 0.40), perception
(2.04 + 0.73), and attitude (2.96 + 0.55) toward bird
conservation were categorized as moderate.

Based on Table 1, mean scores (= SD) of the three
constructs across education levels are knowledge (overall
mean = 2.29 + 0.40), perception (overall mean = 2.04 +
0.73), and attitude (overall mean = 2.96 £ 0.55). Based on
predefined Likert interpretation thresholds (Low = 1.00-
2.00; Moderate = 2.01-3.50; High = 3.51-5.00), all three
constructs fall within the moderate category at the
community level.

One-way ANOVA indicated significant differences
among education levels for all three constructs: knowledge
(p <0.001), perception (p < 0.001), and attitude (p < 0.001)
(Table 2). Post hoc Tukey HSD tests showed that
respondents with university education scored significantly
higher in knowledge, perception, and attitude compared to
elementary, junior high, and senior high school groups (p <
0.05). No significant differences were detected among the
three non-university education levels.

Table 1. Results of analysis of public knowledge, perceptions and
attitudes towards bird conservation

. Variable
Eg;llcatlon lligﬁ)zgeﬁi Knowledge Perception Attitude
X ®) (A)

Elementary 30 2.09+0.41 1.59+0.7 2.54+0.42
school

Junior high 29 2.15+0.32 1.72+0.34 2.48+0.26
school

Senior high 39 2.30+0.32  1.66+0.35 2.95+0.12
school

College 42 2.53+0.41 2.86+0.67 3.57+0.39
Total 140 2.29+0.40 2.04+0.73 2.96+0.55
Interpretation Moderate  Moderate Moderate

Note: Interpretation of value calculation, 1.00-2.00 (Low), 2.01-
3.50 (Moderate), 3.51-5.00 (High)

Table 2. ANOVA results

Variable F-value  df between  df within  p-value
Knowledge 9.14 3 136 <0.001
Perception 22.87 3 136 <0.001
Attitude 17.32 3 136 <0.001

The analysis results in Table 1 show the higher
education level, the higher the scores obtained in these
three aspects. Similar findings have been documented in
Indonesia and abroad, emphasizing that formal education
enhances environmental knowledge and pro-conservation
behavior (van de Wetering et al. 2022; Restovi¢ and Buli¢
2024; Aeschbach et al. 2025). The findings of this study are
consistent with the results of research conducted by van de
Wetering et al. (2022), which showed that education has a
significant impact on increasing conservation knowledge
and behavior. Formal education undergoes a crucial role in
shaping ecological awareness and conservative attitudes
towards the environment (Sharma et al. 2019; Kopnina et
al. 2022). The results demonstrate that community knowledge,
perceptions, and attitudes toward bird conservation in
Bagek Kembar are generally moderate and differ significantly
across education levels. The consistently higher scores
among university-educated respondents indicate that formal
education plays a critical role in shaping conservation
awareness. The absence of significant differences among
elementary, junior high, and senior high school groups
suggests that conservation knowledge and attitudes may
only increase substantially when individuals are exposed to
higher education or specialized environmental learning.
The observed educational gradient aligns with findings
from previous studies showing that higher education
enhances ecological literacy and pro-conservation attitudes.
Formal education not only increases factual knowledge but
also provides opportunities for structured reflection and
engagement with environmental issues, which are essential
for developing conservation-oriented attitudes.

The study shows that education, family, and teachers
together shape conservation minded attitudes in rural
communities. The observed gradient in knowledge and
attitude across education levels suggests that ecological
literacy is not evenly distributed and depends on exposure
to formal and informal education. Similar gradients have
been documented in Southeast Asia, where conservation
awareness increases with educational attainment and access
to environmental information (Dhakal et al. 2022; Chanvin
et al. 2023). The significant role of teachers indicates that
school-based programs remain a strategic platform for
fostering conservation ethics. In contrast, families provide
early emotional connections with nature, consistent with
findings from parental influence studies in environmental
education (Konnel et al. 2025). Therefore, conservation
education should integrate both family participation and
formal curricula to achieve long-term behavioral change.

The structural model confirmed the mediating role of
perception between knowledge and attitude, emphasizing
that cognitive understanding must translate into affective
appreciation to produce conservation-oriented behavior.
This mechanism echoes the theoretical framework of
environmental psychology that positions perception as an
emotional bridge between cognition and behavior (Ardoin
et al. 2023). In practical terms, conservation campaigns in
Bagek Kembar should therefore emphasize experiential
learning birdwatching, habitat restoration, and community-
based ecotourism-as emotional reinforcement of factual
knowledge. Moreover, the overall positive attitude observed
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despite varying perceptions suggests latent social norms
favoring conservation. However, this may also reflect
social desirability bias, as reported in similar studies
(Sanchez-Mercado et al. 2020). Future surveys that combine
behavioral observation and participatory mapping can
validate whether positive attitudes translate into concrete
conservation actions. In the broader context of
conservation, these results reinforce that biodiversity
protection in small island ecosystems like Lombok must
consider socio-educational factors such as the role of
families and teachers who participate in conservation
activities as an integral component of ecological management
(Bennett et al. 2017). Integrating bird conservation into
local curricula, ecotourism programs, and cultural events
could enhance both environmental and economic
sustainability.

The study shows that community knowledge, perceptions,
and attitudes toward bird conservation in Bagek Kembar
are generally moderate. While ecological understanding
exists, particularly among more educated groups, there are
still notable gaps in deeper awareness and value based
perceptions. This pattern is consistent with research across
Asia and Africa, where education strongly influences
conservation literacy and engagement (van de Wetering et
al. 2022; Aeschbach et al. 2025). Knowledge alone, however,
does not guarantee strong conservation attitudes, as
emotional, experiential, and socio cultural factors also
shape responses. Higher scores among university educated
respondents support well established findings are strongly
proven by several studies in Nepal (Katuwal et al. 2024),
China (Ruan et al. 2022), and Latin America (Sanchez-
Mercado et al. 2020), emphasizing the role of education in
strengthening biodiversity understanding and conservation.

Family and teacher influence to community knowledge,
perception, and attitude

In general, public knowledge, perceptions, and attitudes
toward conservation at various levels of education are
influenced by two main factors: the family environment
and the school environment. Teachers have a higher
proportion than families at all levels of education. Teachers
had stronger influence (average 67.29%) than families
(51.47%). Influence of family and teachers Chi-square
analysis demonstrated significant associations between
educational level and perceived influence of family and
teachers (y> = 12.45, df = 3, p < 0.01). At elementary and
junior high levels, family influence dominated, while
teacher influence became stronger at senior high and
university levels. Families dominated at elementary and
junior high levels, while teachers were more influential in
higher education (Figure 1).

Further analysis in Figure 1 shows that the proportion
of family and teacher contributions in shaping community
knowledge, perceptions, and attitudes toward bird conservation
in Bagek Kembar varies by educational level. At the
elementary and junior high school levels, families play a
dominant role, particularly in shaping basic attitudes and
perceptions toward conservation.

Figure 1. Proportion of family and teacher contributions at
various levels of education related to community knowledge,
perceptions and attitudes towards bird conservation

Consistent with these findings, Ahmetoglu (2019)
stated that children's connection to nature is strongly
influenced by the values and activities instilled by families.
However, at the high school level, teachers' roles begin to
increase in shaping ecological and conservation
knowledge. This is in line with research conducted by
Schneiderhan-Opel and Bogner (2020), which states that
experiential learning can foster a stronger sense of
conservation responsibility in students. Furthermore,
Figure 1 indicates that a striking change occurs at the
university level. Teachers or lecturers make the most
dominant contribution to improving conservation knowledge
and perceptions. Meanwhile, the role of families tends to
decline. This is reinforced by research by Restovi¢ and
Bulic (2024), which shows that conservation project-based
learning at the university level significantly increases
ecological awareness and conservation commitment in
students. Thus, these results confirm that the bird
conservation education strategy in Bagek Kembar must
consider the dominant social roles at each level of
education, including the family playing an important role in
childhood (elementary school - junior high school), while
the role of teachers or lecturers holds an important role in
increasing conservation knowledge in education from high
school to university. The analysis of social influences
highlights the complementary roles of families and teachers
in shaping conservation awareness. Families were more
influential at lower education levels, reflecting their role in
early value formation and emotional bonding with nature.
In contrast, teachers exerted a stronger influence at senior
high school and university levels, underscoring the
importance of formal education in reinforcing ecological
knowledge and conservation ethics. Similar patterns have
been reported in environmental education studies emphasizing
parental influence during childhood and teacher influence
during adolescence and early adulthood (Koénnel et al.
2025).

The significant role of teachers indicates that school-
based programs remain a strategic platform for fostering
conservation ethics. In contrast, families provide early
emotional connections with nature, consistent with findings
from parental influence studies in environmental education
(Konnel et al. 2025). Therefore, conservation education
should integrate both family participation and formal
curricula to achieve long-term behavioral change.
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Correlation among knowledge, perception, and attitude
The relationship between knowledge, perception, and
attitude variables from the overall data without grouping by
education level shows a positive correlation. This result
indicates that communities with higher levels of knowledge
have better perceptions and exhibit more positive attitudes
toward bird conservation in Bagek Kembar. The
relationship between community knowledge, perception,
and attitudes toward conservation can be seen in Figure 2.
Pearson correlation analysis showed significant positive
relationships among the constructs: (knowledge - perception:
r = 0.58, p < 0.001), knowledge — attitude: r = 0.62, p <
0.001), and (perception — attitude: r = 0.55, p < 0.001).

The analysis in Figure 2 shows a positive correlation
between community knowledge, attitudes, and perceptions
regarding bird conservation in Bagek Kembar. This
correlation indicates that increased community knowledge
about birds and conservation tends to be followed by an
increase in positive perceptions of the importance of
conservation, as well as the formation of stronger
conservation attitudes. Communities with higher levels of
knowledge tend to understand the ecological functions and
threats to bird conservation. This understanding then
influences community perceptions regarding preserving
birds in the surrounding environment, ultimately strengthening
conservation attitudes. This finding aligns with research
conducted by Katuwal et al. (2021) and Ortega-Lasuen et
al. (2023), which shows that ecological knowledge gained
through education and participation in training activities
significantly contributes to the formation of pro-conservation
perceptions and behaviors. Increasing specific understanding
of bird species and their habitats can increase community
willingness to participate in bird conservation activities.
Furthermore, Schneiderhan-Opel and Bogner (2020) stated
that educational interventions can significantly change
environmental perceptions and strengthen long-term
ecological attitudes. However, changes in perception and

Overall Correlation Heatmap
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Figure 2. The correlation among community Knowledge (K),
Perception (P), and Attitude (A) towards bird conservation

attitude tend to occur gradually, starting with increased
knowledge as a cognitive foundation. This is supported by
the results of research conducted by Scopelliti et al. (2022),
which stated that the relationship between environmental
knowledge and conservation attitudes shows a positive
correlation. The results of this study strengthen the argument
that effective conservation programs must integrate
educational aspects to build basic knowledge that can then
influence public perceptions and attitudes. Thus, the results
of the correlation analysis in the Bagek Kembar study
indicate that knowledge plays a key role in shaping positive
perceptions and strong conservation attitudes. Educational
strategies that expand public knowledge about bird
diversity and its ecosystem have great potential to increase
public support and participation in efforts to carry out bird
conservation activities in Bagek Kembar.

The results of further analysis using path analysis
within SEM framework showed that the relationship
between knowledge, perception, and attitude of the community
towards bird conservation in Bagek Kembar showed that
knowledge directly influenced perception and attitudes, and
indirectly influenced attitudes through perception as a
mediator (Figure 3). SEM analysis revealed both direct and
indirect effects of knowledge on attitudes (f = 0.41 direct;
B = 0.36 indirect via perception, p < 0.01), with satisfactory
model fit (CFI = 0.93, RMSEA = 0.05, R? = 0.42).

Figure 3 shows that the higher the level of public
knowledge about birds and their ecological value, the more
positive the public's perception of the importance of
conservation, which ultimately leads to stronger conservation
attitudes. These findings confirm that knowledge acts as a
primary driver shaping perception and, subsequently,
conservation attitudes. This structural pattern supports the
KAB framework commonly wused in conservation
psychology (Hirtel et al. 2023; Katuwal et al. 2024; Li et
al. 2025).

Path Analysis Diagram: K, P, and A

K 0.41 > A

5O
%,

Figure 3. Path analysis of the influence of Knowledge (K),
Perception (P), and Attitude (A) of the community towards bird
conservation in Bagek Kembar, West Lombok, Indonesia
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The role of perception as a mediator is further
reinforced by Ardoin et al. (2022), who state that
conservation perception acts as an affective driver that
directs individuals toward conservation attitudes and
behaviors. Thus, increasing knowledge is not only crucial
for shaping positive perceptions but also plays a strategic
role in strengthening public conservation attitudes.

Our findings support the KAB model, demonstrating
that higher knowledge leads to stronger perceptions and
more positive conservation attitudes. Education was a
critical determinant, aligning with van de Wetering et al.
(2022) and Aeschbach et al. (2025). The strong role of
teachers in shaping attitudes echoes Maurer and Bogner
(2020) and Chanvin et al. (2023).

Importantly, perceptions acted as a mediator, consistent
with Ardoin et al. (2022), highlighting that knowledge
alone is insufficient unless translated into meaningful
perceptions. The positive correlations among knowledge,
perception, and attitude indicate that greater understanding
of birds and their ecological roles is associated with more
favorable perceptions and stronger conservation attitudes.
However, correlation alone does not imply causality. The
SEM results provide further insight by confirming that
perception partially mediates the relationship between
knowledge and attitude. This finding supports the
Knowledge — Attitude - Behavior framework, which posits
that cognitive understanding must be translated into
affective  appraisal before influencing evaluative
orientations and conservation behavior (Ardoin et al. 2023;
Hartel et al. 2023; Li et al. 2025). The SEM results confirm
that perception plays a partial mediating role in translating
conservation knowledge into positive conservation attitudes,
supporting the Knowledge — Attitude - Behavior framework
in a community based conservation context.

Variation in perceptions suggests heterogeneity in
exposure and cultural values, similar to findings in Venezuela
(Sanchez-Mercado et al. 2020). Barriers such as limited
access to environmental education and potential social
desirability bias may explain why attitudes were generally
positive despite low perceptions in some groups. Conservation
programs in Bagek Kembar should target different
demographics: (i) family based nature education for
children, (ii) formal school curricula for adolescents, and
(i) community based ecotourism training for adults.
Policymakers must integrate bird conservation into local
development planning to ensure long-term sustainability.
The mediating role of perception suggests that conservation
programs focusing solely on information dissemination
may be insufficient. Experiential and value-based approaches
such as birdwatching activities, habitat restoration, and
community-based ecotourism are likely to be more
effective in strengthening positive perceptions and,
ultimately, conservation attitudes. The relatively positive
attitudes observed despite moderate perceptions may also
reflect underlying social norms favoring conservation,
although social desirability bias cannot be excluded, as
reported in similar community-based studies (Sanchez-
Mercado et al. 2020).

Moreover, the overall positive attitude observed despite
varying perceptions suggests latent social norms favoring

conservation. However, this may also reflect social
desirability bias, as reported in similar studies (Sanchez-
Mercado et al. 2020). Future surveys combining behavioral
observation and participatory mapping could validate
whether positive attitudes translate into concrete conservation
actions. Integrating bird conservation into local curricula,
ecotourism programs, and cultural events could enhance
both environmental and economic sustainability.

In conclusion, this study demonstrates that (i)
community knowledge, perception, and attitudes toward bird
conservation in Bagek Kembar are generally at a moderate
level and differ significantly across education levels, (ii)
teachers and families play distinct but complementary roles
in shaping conservation awareness, (iii) structural modeling
further confirms that perception partially mediates the
relationship between knowledge and attitude. The
dominance of teacher influence at higher education levels
supports findings that school based environmental education
is a strategic pathway for building long-term conservation
ethics. Meanwhile, the strong role of families at early
education stages confirms that early emotional bonding
with nature originates primarily from the household
environment. Community based birdwatching ecotourism
in Bagek Kembar presents a strategic opportunity to
integrate experiential learning with local economic
incentives. Strengthening collaboration between schools,
families, village institutions, and tourism managers is
essential to ensure sustainable bird conservation in coastal
Lombok. Overall, these findings emphasize that bird
conservation in community-managed ecosystems like
Bagek Kembar requires integrated strategies combining
education, family engagement, and experiential learning.
Strengthening collaboration among schools, families, and
local ecotourism initiatives can enhance both ecological
sustainability and community participation in conservation.

ACKNOWLEDGEMENTS

This research was conducted with funding from the
Ministry of Higher Education, Science, and Technology of
Republic Indonesia, in accordance with contract number:
4401/un18.11/pp/2025. In this regard, we would like to
express our gratitude to various parties who contributed to
this research activity, especially the respondent who has
participate to providing the accurate data for this research.

REFERENCES

Aeschbach VM, Schwichow M, Riel W. 2025. Effectiveness of climate
change education-a meta-analysis. Front Educ 10: 1563816.
https://doi.org/10.3389/feduc.2025.1563816.

Ahmetoglu E. 2019. The contributions of familial and environmental
factors to children’s connection with nature and outdoor
activities. Early Child Dev Care 189 2): 233-243.
https://doi.org/10.1080/03004430.2017.1314273.

Ardoin NM, Bowers, AW, Wheaton, M. 2023. Leveraging collective
action and environmental literacy to address complex sustainability
challenges. Ambio 52 (1): 30-44. https://doi.org/10.1007/s13280-022-
01764-6.



SYAZALI et al. — Community bird conservation attitudes 7/7

Asrori MM. 2020. Keanekaragaman Burung Ekowisata Bagek Kembar
Kawasan Esensial Mangrove Lombok Barat. BKSDA NTB, Mataram.
[Indonesian]

Bennett NJ, Roth R, Klain SC, Chan K, Christie P, Clark DA, Cullman D,
Curran D, Durbin TJ, Epstein G, Greenberg A, Nelson MP, Sandlos J,
Stedman R, Teel TL, Thomas R, Verissimo D, Wyborn C. 2017.
Conservation social science: Understanding and integrating human
dimensions to improve conservation. Biol Conserv 205: 93-108.
https://doi.org/10.1016/j.biocon.2016.10.006.

Braun T, Cottrell, R, Dierkes, P, 2018. Fostering changes in attitude,
knowledge and behavior: Demographic variation in environmental
education effects. Environ Educ Res 24 (6): 899-920.
https://doi.org/10.1080/13504622.2017.1343279.

Chanvin M, Lamarque F, Diko N, Agil M, Micheletta J, Widdig A. 2023.
Ten years of positive impact of a conservation education program on
children's knowledge and behaviour toward crested macaques
(Macaca nigra) in the Greater Tangkoko Area, North Sulawesi,
Indonesia. Intl J Primatol 44: 743-763. https://doi.org/10.1007/s10764-
023-00356-9.

Decruse SW. 2023. Ecological niche modeling to find potential habitats of
Vanda thwaitesii, a notified endangered orchid of Western Ghats,
India. J Threat Taxa 15 3): 22874-22882.
https://doi.org/10.11609/jott.7814.15.3.22874-22882.

Delfino HC. 2024. Ethno-ornithology: Exploring the intersection between
human culture and avian science. Hum Ecol 52: 953-964.
https://doi.org/10.1007/s10745-024-00535-z.

Dhakal B, Chand N, Shrestha A, Dhakal N, Karki KB, Shrestha HL,
Bhandari PL, Adhikari B, Shrestha SK, Regmi SP, Kattel RR. 2022.
How policy and development agencies led to the degradation of
indigenous resources, institutions, and social-ecological systems in
nepal: some insights and opinions. Conservation 2 (1): 134-173.
https://doi.org/10.3390/conservation2010011.

Hadiprayitno G, Al Idrus A, Mertha IG, Ilhamdi ML, Suana IW. 2019.
Short communication: Bird community and it’s conservation
implications in Gunung Tunak Nature Park, Lombok, Indonesia.
Biodiversitas 20 (6): 1753-1757.
https://doi.org/10.13057/biodiv/d200636.

Hartel T, Randler C, Baur A. 2023. Using species knowledge to promote
pro-environmental attitudes? The association among species
knowledge, environmental system knowledge and attitude towards the
environment in secondary school students. Animals 13 (6): 972.
https://doi.org/10.3390/ani13060972.

Katuwal HB, Sharma HP, Rokka P, Das NK, Quan RC. 2024. Knowledge,
attitudes, and conservation challenges for the lesser adjutant in Nepal.
Glob Ecol Conserv 49: €02795.
https://doi.org/10.1016/j.gecco.2023.02795.

Katuwal HB, Zhang M, Baral HS, Sharma HP, Quan RC. 2021.
Assessment of farmers' knowledge and perceptions towards farmland
birds show the need of conservation interventions. Glob Ecol Conserv
27:e01563. https://doi.org/10.1016/j.gecco.2021.01563.

Konnel EJ, Geuer L, Schlindwein A, Perret S, Ulber R. 2025. The effects
of an outdoor learning program, ‘gewéssercampus’, in the context of
environmental education. Educ Sci 15 (5): 550.
https://doi.org/10.3390/educscil 5050550.

Kopnina H, Muhammad NZ, Olaleru F. 2022. Exploring attitudes to
biodiversity conservation and Half-Earth vision in Nigeria: A
preliminary study of community attitudes to conservation in Yankari
Game Reserve. Biol Conserv 272: 109645.
https://doi.org/10.1016/j.biocon.2022.109645.

Kurniawan FH, Rahmansyah R, Rahman A, Hardiyanti, Kurniawan J,
Putra ID, Hadiprakarsa Y. 2024. Local community perceptions on the
conservation of hornbill (Family Bucerotidae) in West Kalimantan,
Indonesia. Biodiversitas 25 (4): 1702-1710.
https://doi.org/10.13057/biodiv/d250440.

Latifah DA, Mauliza F, Gagarin Y. 2025. Perceptions and the role of
women in bird conservation: A case study in Banda Raya District
Banda Aceh City. Jurnal Zikir (JZR) 1 (2): 341-345.

Leimena HEP, Sjamidi A, Syamsudin TS. 2022. Understanding local
communities perceptions towards the conservation of the endemic
Moluccan megapode (Eulipoa wallacei) on Haruku Island, Indonesia.
Media Konservasi 27 3): 101-107.
https://doi.org/10.29244/medkon.27.3.91-107.

Li J, Zhang H.-L, Meng F, Wang W, Wang C, Wang R, Cao Y, Nizamani
MM, Zhao Z, Xue H. 2025. The influence of environmental
knowledge and religiosity on public preferences for ecosystem
services in urban green spaces—an example from China.
Sustainability 17 (5): 2166. https://doi.org/10.3390/sul7052166.

Maurer M, Bogner FX .2020. First steps towards sustainability?
University freshmen perceptions on nature versus environment. PLoS
ONE 15 (6): 1-16. https://doi.org/10.1371/journal.pone.0234560.

Mundoga T, Musakwa W, Chanza N. 2025. Knowledge, attitudes, and
perceptions about wildlife governance in the Hwange Tsholotsho
wildlife area in Zimbabwe: A multi-methods approach. Environ
Sustain Indic 26: 100615. https://doi.org/10.1016/j.indic.2025.100615.

Ortega-Lasuen U, Pedrera O, Telletxea E, Barrutia O, Diez JR. 2023.
Secondary students’ knowledge on birds and attitudes towards
conservation: Evaluation of an environmental education program. Intl
J Environ Res  Public  Health 20 (10): 5769.
https://doi.org/10.3390/ijerph20105769.

Ramadhani SA, Kurniawati M, Nata JH. 2020. Effect of destination image
and subjective norm toward intention to visit the world best halal
tourism destination of Lombok Island in Indonesia. KnE Soc Sci 4:
83-95. https://doi.org/10.18502/kss.v419.7318.

Restovi¢ I, Bulic M. 2024. Research-based learning about nature
conservation influences students’ attitudes and knowledge. Educ Sci
14 (12): 1410. https://doi.org/10.3390/educscil4121410.

Ruan Y, Li Y, Xia Y, Yu T, Dai C. 2022. Students’ knowledge of and
conservation attitude toward the black-necked crane (Grus nigricollis)
in Guizhou, China: Insights for conservation. J Ethnobiol Ethnomed
18: 37. https://doi.org/10.1186/513002-022-00536-6.

Sanchez-Mercado A, Blanco O, Sucre-Smith B, Bricefio-Linares JM,
Pelaez C, Rodriguez JP. 2020. Using peoples’ perceptions to improve
conservation programs: The Yellow-shouldered Amazon in Venezuela.
Diversity 12 (9): 342. https://doi.org/10.3390/d12090342.

Schneiderhan-Opel J, Bogner FX. 2020. The relation between knowledge
acquisition and environmental values within the scope of a
biodiversity  leaming  module. Sustainability 12 (5):  2-19.
https://doi.org/10.3390/su12052036.

Scopelliti M, Barni D, Rinallo E. 2022. My parents taught green was my
growth! the role of intergenerational transmission of ecological values
in young adults’ pro-environmental behaviors and their psychosocial
mechanisms. Intl J Environ Res Public Health 19 (3): 1670.
https://doi.org/10.3390/ijerph19031670.

Sharma HP, Belant JL, Shaner PJL. 2019. Attitudes towards conservation
of the Endangered red panda Ailurus fulgens in Nepal: A case study in
protected and non-protected areas. Oryx 53 (3): 542-547.
https://doi.org/10.1017/S0030605317000990.

Sulistyobudhi IW, Surata SPK, Sudiana AAK. 2024. Bird diversity and
community perception of bird conservation based on local wisdom in
Bukit Demulih Indigenous forest. AIP Conf Proc 2961: 030003.
https://doi.org/10.1063/5.0194389.

Suyantri E, Hadiprayitno G, Santoso D, Karnan K, Ilhamdi ML. 2023.
Public perceptions of the prospective birdwatching ecotourism in the
bagek kembar Mangrove Essential Ecosystem Area (EEA), Sekotong
District, West Lombok. SHS Web Conf 182: 04009.
https://doi.org/10.1051/shsconf/202418204009.

van de Wetering J, Leijten P, Spitzer J, Thomaes S. 2022. Does environmental
education benefit environmental outcomes in children and adolescents?
A meta-analysis. ]  Environ  Psychol  81: 101782.
https://doi.org/10.1016/j.jenvp.2022.101782.


https://doi.org/10.3390/su17052166
https://doi.org/10.1371/journal.pone.0234560
https://doi.org/10.3390/ijerph20105769
https://doi.org/10.3390/d12090342
https://doi.org/10.3390/su12052036
https://doi.org/10.3390/ijerph19031670
https://doi.org/10.1016/j.jenvp.2022.101782

