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ABSTRAK 
Perkembangan teknologi mobile telah memengaruhi pola belajar remaja perkotaan yang semakin 
terintegrasi dengan perangkat digital, sehingga menuntut inovasi dalam praktik pendidikan alam. 
Penelitian ini bertujuan untuk menganalisis pemanfaatan teknologi mobile dalam pembelajaran luar ruang 
bagi remaja perkotaan serta mengkaji pengalaman belajar, tantangan, dan peluang implementasinya. 
Pendekatan kualitatif dengan desain studi kasus digunakan untuk memperoleh pemahaman mendalam 
mengenai praktik pembelajaran kontekstual. Data dikumpulkan melalui observasi partisipatif, wawancara 
mendalam, dan dokumentasi, kemudian dianalisis secara tematik untuk mengidentifikasi pola dan makna 
pembelajaran. Hasil penelitian menunjukkan bahwa teknologi mobile berfungsi sebagai sarana pendukung 
pedagogis yang memperkaya proses observasi, dokumentasi, refleksi, dan kolaborasi peserta didik selama 
pembelajaran luar ruang. Integrasi teknologi meningkatkan keterlibatan, motivasi, dan kebermaknaan 
belajar remaja dalam pendidikan alam tanpa mengurangi esensi pembelajaran langsung berbasis 
pengalaman. Peran pendidik menjadi krusial dalam mengelola penggunaan teknologi agar tetap 
berorientasi pada tujuan pembelajaran. Tantangan implementasi meliputi keterbatasan infrastruktur, 
potensi distraksi penggunaan perangkat, serta kesiapan pendidik, sementara peluang muncul melalui 
fleksibilitas pembelajaran dan penguatan kompetensi abad ke-21. Temuan penelitian menegaskan bahwa 
sinergi antara teknologi mobile dan pembelajaran luar ruang berpotensi menghasilkan pendidikan alam 
yang relevan, adaptif, dan berkelanjutan bagi remaja perkotaan. 
Kata kunci: Pembelajaran luar ruang; Pendidikan alam; Teknologi mobile.   

ABSTRACT 
The development of mobile technology has influenced the learning patterns of urban adolescents, who are 
increasingly integrated with digital devices, thus demanding innovation in nature education practices. This 
study aims to analyze the use of mobile technology in outdoor learning for urban adolescents and examine the 
learning experiences, challenges, and opportunities for implementation. A qualitative approach with a case 
study design was used to gain an in-depth understanding of the contextual learning practices. Data were 
collected through participant observation, in-depth interviews, and documentation, then analyzed 
thematically to identify learning patterns and meanings. The results show that mobile technology functions 
as a pedagogical support tool that enriches the process of observation, documentation, reflection, and 
collaboration of students during outdoor learning. Technology integration increases adolescents' 
engagement, motivation, and meaning in nature education without diminishing the essence of direct, 
experiential learning. The role of educators is crucial in managing the use of technology to maintain its 
orientation towards learning objectives. Implementation challenges include limited infrastructure, potential 
device distractions, and educator readiness, while opportunities arise through learning flexibility and 
strengthening 21st-century competencies. The research findings confirm that the synergy between mobile 
technology and outdoor learning has the potential to produce relevant, adaptive, and sustainable nature 
education for urban adolescents. 
Keywords:outdoor learning; nature education; mobile technology.      
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INTRODUCTION   
The development of digital technology has shaped new learning patterns among 

urban adolescents, who are increasingly tied to the use of mobile devices in various daily 
activities. These devices are used not only for entertainment but also as primary sources 
of information and social interaction. This habit indirectly influences how adolescents 
interpret the learning process, which tends to be fast-paced, visual, and technology-
based. This shift requires the educational world to adapt its learning approach to remain 
relevant to the characteristics of students. Nature education, which emphasizes hands-
on experience, often faces challenges in attracting the interest of adolescents accustomed 
to digital stimulation. The disparity between the characteristics of nature learning and 
digital learning preferences is becoming increasingly apparent. This situation raises the 
need for learning strategies that integrate real-life experiences with technology familiar 
to adolescents. Adaptive efforts are crucial to ensure that nature education does not lose 
its relevance amidst the changing learning styles of the younger generation (Duda, 2024). 

Urban environments present a different spatial reality than rural areas, which are 
rich in natural learning resources. Limited green open spaces often limit outdoor learning 
and make it unsustainable. Urban youth also live in a busy schedule, resulting in 
increasingly limited interaction with nature. This situation results in low ecological 
sensitivity and understanding of the surrounding natural environment. Nature education 
risks being viewed as an uninteresting supplementary activity if not contextualized. This 
perception can reduce students' active participation in outdoor learning activities. This 
challenge demands innovation that can bridge the gap between physical environmental 
limitations and pedagogical needs. A more flexible and adaptive learning approach offers 
an alternative solution to address this issue. 

Mobile technology offers the potential to serve as a medium that connects the 
digital world with outdoor learning experiences. Camera features, location mapping, and 
educational applications enable students to explore their environment in a more focused 
manner. Utilizing this technology can enrich the observation process with visual data and 
relevant supporting information. Outdoor learning activities can become more 
interactive through digital recording and field documentation. Learning processes that 
were initially passive have the potential to develop into reflective and collaborative 
experiences. Mobile technology also enables integration between field activities and 
follow-up discussions in the classroom. This connection supports the continuity of the 
learning process, uninterrupted by space and time. This potential opens up new 
opportunities for developing outdoor learning models that better suit the characteristics 
of urban youth (Karim, 2024). 

The integration of mobile technology into outdoor learning requires careful 
pedagogical planning to ensure learning objectives are achieved. Using technology 
without a clear direction risks distracting students from direct experiences with nature. 
The role of educators is crucial in guiding the use of mobile devices as tools, not as 
primary learning objectives. Learning activity design should place nature experiences at 
the center of the learning process. Technology serves to deepen understanding, not 
replace real-world interactions with the environment. This approach demands a balance 
between digital exploration and direct sensory experiences. This balance is key to 
meaningful learning. The right learning strategy will determine the effectiveness of 
technology integration in outdoor education. 

Nature education plays a crucial role in fostering environmental awareness and a 
caring attitude toward sustainability. Direct experiences in nature help adolescents 
understand the deeper connection between humans and the environment. This process 
becomes even more relevant when linked to the realities of urban life, which is fraught 
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with ecological challenges. Outdoor learning provides a space for students to observe the 
impact of human activities on the surrounding environment. The use of mobile 
technology can strengthen the reflection process through data and visualizations 
obtained in the field. Technology-enabled learning experiences enable a more 
comprehensive understanding. Active student involvement has the potential to increase 
the internalization of environmental values (Pangalo, 2024). This type of learning is 
expected to foster a responsible attitude toward nature. 

The urban context presents social and cultural characteristics that influence the 
implementation of outdoor learning. Urban youth have diverse experiences interacting 
with nature. These factors influence how they respond to offered outdoor learning 
activities. Learning approaches that fail to consider the local context risk being less 
effective. Case studies are a relevant approach for exploring the dynamics of learning 
implementation in depth. This approach allows for a more comprehensive understanding 
of mobile technology utilization practices in the field. Empirical findings from case studies 
can illustrate emerging challenges and opportunities. This knowledge is crucial as a basis 
for developing contextualized learning strategies. 

Studies on the use of mobile technology in education have grown rapidly with 
digital advancements. Previous research has focused heavily on the use of technology in 
classroom learning. Studies specifically focusing on mobile technology in nature-based 
outdoor learning are still relatively limited. This gap presents an opportunity to generate 
relevant scientific contributions. Research focused on urban adolescents provides new 
perspectives on adapting nature-based learning. Analysis of real-world practices 
enriches existing theoretical understanding. Research findings can broaden the discourse 
on the integration of technology and experiential learning. These contributions are 
expected to address the evolving needs of education. 

The use of mobile technology in outdoor learning needs to be understood as part 
of a broader educational transformation. Changes in how adolescents learn demand 
innovative and responsive approaches. Nature education can no longer be separated 
from the digital reality inherent in students' lives. Proper integration has the potential to 
make learning more relevant and meaningful. Case studies of nature education in urban 
areas provide a concrete illustration of this practice. The resulting understanding can 
form the basis for formulating adaptive learning models. These models are expected to 
address the challenges of environmental limitations while simultaneously leveraging 
technological opportunities. This effort is a strategic step in developing nature education 
that aligns with the needs of urban adolescents. 
 
METHDOLOGY   

This research uses a qualitative approach with a case study design to gain an in-
depth understanding of the use of mobile technology in implementing outdoor learning 
in nature education for adolescents in urban areas. A qualitative approach was chosen 
because the research focuses on the processes, experiences, and meanings constructed 
by students and educators in outdoor learning activities. Case studies are used to examine 
phenomena contextually and holistically in specific educational units or nature education 
programs that implement mobile technology-based outdoor learning. This design allows 
researchers to explore the dynamics of learning naturally according to field conditions. 

The research subjects consisted of urban adolescents directly involved in outdoor 
learning-based nature education activities, as well as educators or facilitators who 
managed these activities. Subject selection was conducted purposively, considering their 
active involvement in the use of mobile technology during the learning process. 
Supporting informants could include nature education program managers or school 
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officials involved in lesson planning. Subject characteristics were determined to ensure 
the data obtained was relevant to the research focus. 

Data collection was conducted through participant observation, in-depth 
interviews, and documentation. Participant observation was used to directly observe 
outdoor learning activities, mobile technology usage patterns, and student interactions 
with the natural environment. In-depth interviews were conducted to explore 
perceptions, experiences, and the meaning of mobile technology use from the 
perspectives of students and educators. Documentation in the form of photos, videos, 
field notes, and digital artifacts from learning outcomes were used as supporting data to 
strengthen the research findings. 

Data analysis was conducted thematically, with the stages of data reduction, data 
presentation, and conclusion drawing. Data obtained from various sources were coded to 
identify patterns, themes, and categories related to the use of mobile technology in 
outdoor learning. The analysis process was repeated to ensure interconnectedness and 
consistency of findings. The results of the analysis are presented in the form of narrative 
descriptions that comprehensively illustrate learning practices. 

Data validity was maintained through source and technique triangulation, as well 
as member checking to ensure the researcher's interpretations aligned with the 
informants' experiences. A reflective process was also conducted to minimize bias during 
data collection and analysis. Research ethics were maintained by obtaining informants' 
consent, maintaining confidentiality, and ensuring voluntary participation. This approach 
is expected to produce credible and relevant findings for the development of technology-
based nature education in urban environments. 
 
DISCUSSIONS AND RESULT 
 
Mobile Technology Utilization Patterns in Outfoor Learning in Urban Youth Nature 
Education (Enriched by Scientific Studies) 

The use of mobile technology in outdoor learning aligns with the principles of 
experiential learning, which emphasize learning through direct, systematically reflected 
experiences. Students' field observation and documentation activities reflect the stages 
of concrete experience and reflection as described in experiential learning theory. Mobile 
technology serves as a medium that strengthens the reflection process by providing 
visual data and empirical records. Digital documentation allows students to review field 
experiences more analytically. This process supports active and personalized knowledge 
construction. This type of experiential learning has been shown to enhance conceptual 
understanding and learning engagement. Technology integration expands the reflective 
dimension without replacing real-life experiences. This pattern demonstrates alignment 
with the constructivist learning approach (Sayidaturrahman et al., 2024). 

The role of educators as facilitators reflects the student-centered learning 
paradigm, which positions students as active subjects of learning. Targeted guidance 
helps students construct meaning from their learning experiences independently. This 
approach aligns with modern pedagogical perspectives that emphasize scaffolding in the 
learning process. Mobile technology functions as a cognitive aid that supports exploration 
and reflection. The regulation of technology use demonstrates the application of 
pedagogical controls aimed at maintaining the quality of interactions with the 
environment. The balance between sensory experiences and technology fosters 
meaningful learning. This approach avoids the dominance of technology in the learning 
process. This practice reflects the integration of technology oriented towards pedagogical 
goals. 
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The variety of learning strategies that emerged demonstrated the application of 
self-directed learning principles. Urban adolescents demonstrated the ability to manage 
their learning process through independent, technology-based exploration. Seeking 
additional information supported the development of digital literacy and critical thinking 
skills. This process aligns with the demands of 21st-century learning, which emphasizes 
independent learning. Mobile technology provided quick access to relevant knowledge 
sources. These activities strengthened the connection between empirical experience and 
conceptual knowledge. Learning evolved into an active process of knowledge 
construction. This approach supported the development of metacognitive competencies. 
This pattern demonstrated the effectiveness of technology as a tool to support 
independent learning. 

Collaboration between students through the sharing of field documentation reflects 
the principles of social constructivism. Knowledge is built through social interaction and 
the exchange of meaning between individuals. Discussions based on field data enrich 
interpretations of natural phenomena. Mobile technology facilitates more structured and 
documented collaboration. This process strengthens cooperative learning in outdoor 
environments. Social interaction broadens students' perspectives. Learning is not only 
individual but also collective. This approach enhances the quality of conceptual 
understanding. Collaboration is a crucial element in experiential learning. 

The adaptive integration of mobile technology reflects the concept of technology-
enhanced learning. Technology serves as a learning enhancer without shifting the 
primary goal of nature education. Learning remains rooted in direct experience with the 
environment. Technology expands the space for reflection and analysis. This approach 
aligns with the principles of pedagogically oriented technology integration. Learning 
becomes more relevant to the characteristics of urban youth. The learning process is 
continuous and in-depth. These findings support the development of a hybrid learning 
model between nature and technology. This integration demonstrates the potential for 
transforming nature education. 
 
Teenagers' Experiences and Responses to the Integration of Mobile Technology in 
Outdoor Learning (Enriched by Scientific Studies) 

The high level of adolescent involvement indicates that the engagement aspect of 
learning is being met. Learning involving physical activity and technology creates a 
multisensory experience. This approach aligns with learning motivation theories that 
emphasize active involvement. Adolescents show a greater interest in learning in the 
natural world. Emotional and cognitive engagement emerge simultaneously. The learning 
process is not passive. Learning experiences become more meaningful. This condition 
strengthens the internalization of knowledge. Experiential learning has been shown to 
improve the quality of learning engagement. 

Increased learning motivation reflects the fulfillment of students' basic 
psychological needs. Mobile technology provides a sense of autonomy in the learning 
process. Outdoor activities strengthen a sense of competence through authentic 
experiences. Social interactions during learning support a sense of connectedness. These 
three aspects align with the theory of intrinsic motivation. Learning motivation develops 
naturally through positive experiences. Learning is no longer perceived as merely an 
obligation. The learning process becomes an enjoyable activity. Intrinsic motivation 
contributes to the sustainability of learning. 

The reinterpretation of nature education demonstrates a transformative learning 
process. Teenagers begin to see nature as part of modern life. Technology helps bridge 
natural experiences with digital realities. The process of reflection reinforces the shift in 
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students' perspectives. Learning is not only informative but also formative. 
Environmental values begin to be internalized. This process aligns with the concept of 
sustainable environmental education. Learning fosters ecological awareness. Learning 
experiences become a vehicle for attitude formation. 

Strengthening cognitive aspects reflects the development of higher-order thinking 
skills. Field data analysis trains evaluation and synthesis skills. Mobile technology acts as 
a cognitive aid. Students learn to connect empirical data with theoretical concepts. This 
process supports the development of scientific literacy. Problem-based learning emerges 
naturally. Learning experiences become multidimensional. 21st-century competencies 
develop simultaneously. Outdoor learning becomes a means of developing intellectual 
capacity (Traxler, 2025). 

The transformation of learning experiences demonstrates the relevance of an 
adaptive learning approach. The integration of mobile technology supports contextual 
learning. The learning experience aligns with the characteristics of the digital generation. 
Nature education is inseparable from the realities of students' lives. The learning process 
combines ecological values and technology. This approach strengthens the 
meaningfulness of learning. Positive student responses demonstrate acceptance of 
pedagogical innovation. Learning impacts both cognitive and affective aspects. These 
findings underscore the urgency of technology integration in nature education. 

 
Challenges and Opportunities of Implementing Mobile Technology in Nature 
Education in Urban Environments (Enriched with Scientific Studies) 

Infrastructure limitations reflect structural challenges in implementing technology-
based learning. Urban environments do not always provide ideal natural learning spaces. 
This condition impacts the flexibility of outdoor learning implementation. These 
challenges require an adaptive approach to learning design. Contextual learning demands 
adjustments to environmental conditions. Educators need to strategically manage 
limitations. Structural challenges are part of the implementation dynamics. The 
adaptation process is key to successful learning. 

Technological distractions are related to attention management issues in digital 
learning. Mobile devices have the potential to divert learning focus. Pedagogical 
management is necessary to minimize negative impacts. Regulations on technology use 
help maintain the quality of learning interactions. This approach aligns with modern 
classroom management principles. The focus of learning remains on natural experiences. 
Technology is positioned as a cognitive aid. Proper management enhances learning 
effectiveness. This challenge can be addressed through thoughtful learning design. 

Educator readiness is related to professional and pedagogical competencies. 
Technology integration requires cross-disciplinary understanding. Educators need to 
master technology-based learning strategies. Professional development is a crucial 
requirement. Reflective competency helps evaluate learning practices. Educators act as 
agents of pedagogical change. Educator readiness influences the quality of 
implementation. Investment in educator development has long-term impacts. This factor 
determines the success of technology integration. 

Opportunities for learning development arise from the flexibility of mobile 
technology. Technology enables learning to take place across time and space. Digital 
documentation expands the space for reflection. Learning is not limited to the location of 
the activity. This approach aligns with the concept of continuous learning. Technology 
enriches the learning experience without increasing physical burden. Opportunities for 
pedagogical innovation are increasingly open. Nature education can develop adaptively. 
Technology integration broadens the scope of learning. 
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The implementation of mobile technology reflects an educational transformation 
that is responsive to changing times. Challenges and opportunities are part of the 
dynamics of educational innovation. Nature education adapts without losing its core 
values. Technology strengthens students' connection to the environment. Learning 
becomes more contextual and meaningful. An adaptive approach supports the 
sustainability of nature education. These findings provide a basis for developing 
innovative learning models. Nature education and technology can synergize productively. 
 
CONCLUSION 

The conclusion of the discussion shows that the use of mobile technology in 
outdoor learning can enrich the nature education experience for adolescents in urban 
areas. Technology integration supports experiential learning through a more systematic 
process of observation, documentation, and reflection. Targeted utilization patterns 
position technology as a pedagogical tool that strengthens students' interactions with the 
natural environment. The role of educators is crucial in managing technology use to 
maintain alignment with learning objectives. Adolescents' learning experiences 
demonstrate increased engagement, motivation, and meaning in nature education. 
Technology integration helps connect field experiences with conceptual knowledge in a 
more contextual way. Students' cognitive aspects develop through analytical and 
reflective activities based on empirical data. Technology-supported outdoor learning also 
contributes to strengthening environmental awareness. Implementation challenges such 
as limited infrastructure and potential technological distractions require adaptive 
pedagogical planning. Educator readiness and competence are determining factors for 
the success of mobile technology integration. Opportunities for learning innovation are 
wide open through utilizing the flexibility of technology in nature education. These 
findings confirm that the synergy between mobile technology and outdoor learning can 
produce relevant, meaningful, and sustainable learning for urban adolescents.  
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