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1. Introduction 
Outdoor education offers students the opportunity to learn about the environment and nature while receiving instruction in outdoor settings. According to Becker et al. (2017) and Çetken (2018), this type of instruction effectively promotes the constructive development of pupils' sensory and cognitive capacities. Outdoor activities have a positive impact on learners' mean retention when compared to traditional methods (Achor et al., 2014). Most students liked the outdoor activities, and the instructive and fun activities related to the subject increased their understanding (Gulen and Tas, 2019). 
Therefore, it is described as either formal or informal instruction that takes place outside of a classroom or laboratory using natural or made materials, or a place where the goals of teaching and learning are achieved through direct experience (Oyovwi, 2020). Thus, this means that outside activities promote experiential learning, allowing students to explore unconventional ways of learning beyond the classroom, which can lead to better retention and positively impact student school achievement. Outdoor learning provides memorable, creative experiences that build environmental awareness and literacy (Balgopala & Wallace, 2009; Mukhopadhyay et al., 2014). It reduces abstraction, improves clarity, and increases engagement (Edarho, 2020). 
Research shows that outdoor learning effectively optimizes science process skills and improves student outcomes (Wahyuni et al., 2017). It also enhances well-being by boosting creativity (Yilmaz, 2016; Ratcliffe et al., 2021), reducing stress (Chang, 2019), and strengthening connection to nature (Schwass et al., 2021; Pirchio et al., 2021). Aligned with the United Nations Sustainable Development Goals (SDGs), this study supports SDG 4 (Quality Education) by using outdoor learning to enhance students’ engagement, critical thinking, and scientific literacy. It also contributes to SDG 13 (Climate Action) by promoting environmental awareness and climate responsibility through outdoor science activities on weather. In addition, the study advances SDG 17 (Partnerships for the Goals) by fostering collaboration among teachers, schools, and communities in implementing meaningful outdoor learning experiences. 
However, traditional lecture-based teaching limits direct experiences, causing decontextualized learning and poor performance (Oyovwi, 2020; Ajangem et al., 2022). In most cases, what is taught cannot be translated into real-life situations by the learners engaging them in direct experiences because the lecture method of teaching does not expose and explore the learners to direct information with their environment (Anchor et al., 2014). In the Philippines, purely discussion-based teaching in science and math often leads to student anxiety and low achievement.
Moreover, challenges posed by climate change draw attention to the significance of children’s relationship with the weather. This means that it is time to engage more closely with children’s weather relations when developing and experimenting with new environmental pedagogies. Furthermore, it is argued that there is a need to look beyond the ways children learn about the weather to more situated and entangled ways of learning in and with weather (Rooney, 2016). Furthermore, gaining an understanding of the relationship between weather and children in educational settings may contribute to new awareness and knowledge, which can then be utilized within educational practices (Odegaard and Marandon, 2020). Furthermore, science education presents a significant challenge for learners, as evidenced by international assessments. An example of this is the low ranking of Grade 4 students from the Philippines in science, where they placed third from the last out of 25 countries in the Trends in International Math and Science Study (Martin, 2023). An essential component of the elementary school curriculum is a comprehensive understanding of earth and space subjects. These topics are typically covered during the fourth quarter of science classes at the elementary level. Earth and space concepts can prove challenging for students to grasp due to their complexity and abstract nature. The key learning competency that was least mastered by the Grade 4 students includes recognizing safety measures for various weather conditions and understanding weather instruments (Martin, 2023).
Thus, this study aims to assess the challenges encountered by the teachers implementing the outdoor education approach in teaching weather and determine the interventions and strategies used by the teachers to overcome the challenges.

2. Methodology
2.1 Research Design
This study employed a qualitative descriptive research design, which systematically describes participants' experiences, perceptions, and practices regarding the phenomenon under investigation. Qualitative descriptive research design is a method used to produce a comprehensive summary of events in the everyday terms of those events. It is particularly useful when the goal is to obtain in-depth descriptions of the participants' experiences in their natural context, providing rich and detailed information (Sandelowski, 2000). This design allows the researcher to capture teachers’ experience, challenges, interventions, and insights regarding the outdoor education approach in teaching weather, ensuring that the data reflect their authentic experiences and inform the development of relevant instructional materials.

2.2 Participants and Setting
	The researcher used five (5) in-service science teachers from a public elementary school in the Division of Iligan City. The school was selected for its strong emphasis on science education aligned with the MATATAG curriculum, its supportive learning environment, and the available space for outdoor education. The in-service teachers were purposively selected based on their teaching assignments in science subjects and their experience in teaching, with at least three (3) years of teaching experience.

2.3 Research Instruments 
2.3.1 Needs Assessment Questionnaire
The needs assessment questionnaire was adapted from the work of Shaeef et al. (2024). It was administered to selected in-service science teachers as key informants to determine the need for developing outdoor activities on the weather for Grade 4 learners. The questionnaire covered themes such as teachers’ experiences in teaching weather concepts, challenges encountered, interventions implemented, familiarity with outdoor education, participation in relevant training or seminars, and perceptions of the usefulness of the outdoor education approach in the teaching-learning process. The gathered data served as a basis for designing outdoor activities focusing on weather concepts.

2.4 Data Gathering Procedure
	The needs assessment questionnaire was administered to in-service science teachers teaching elementary from a selected public elementary school in Iligan City, purposively chosen to represent a varied teaching context. The instrument was designed to gather relevant information regarding teachers' experiences, challenges, interventions, and current practices in teaching weather concepts, as well as their insights on the use and effectiveness of outdoor education as an instructional approach. 
	Prior to the administration of the questionnaire, formal permission was secured from the appropriate school authorities through a letter for approval. The respondents were informed of the purpose of the study, and their participation was ensured to be voluntary, with strict confidentiality of their personal information and responses. The data collection was conducted under normal school conditions to ensure the authenticity of the responses.
	The collected data were then organized and prepared for analysis, with qualitative responses used to provide deeper insights into teachers’ experiences and instructional needs. These findings serve as the basis for identifying the necessity for a specific requirement for the development of outdoor activity on weather.

 2.5 Data Analysis
Qualitative data obtained from the open-ended responses in the needs assessment questionnaire using thematic analysis of Braun and Clarke (2006). This approach was employed to identify recurring patterns, categories, and emerging themes related to teachers’ experiences, motivations, challenges, and support needs. The responses were carefully reviewed, coded, and organized to capture significant insights to ensure that meaningful insights were extracted to support and explain the qualitative findings of the study.


3. Results and Discussion

3.1 Needs Assessment Results of the In-Service Science Teachers
 	A needs assessment was administered to 5 in-service science teachers from a public elementary school in Iligan City. The table below shows the results of the needs assessment conducted in this study.

Table 1: Challenges Encountered in the Teaching-Learning Process
	Codes
	Mentions
	Utterances

	Science Concepts and Terminologies 
	2
	“Teaching weather is difficult to teach for reasons that science concepts, terminologies, and abstract ideas involved would be difficult for the teachers to grasp. Critical thinking also needs to be addressed, and an understanding of the subject is needed (KI1).”
“Since I am handling/teaching lower-grade pupils, it is hard to teach science when most of them having difficulties in reading comprehension (KI4).”

	Managing Students Activities
	2
	“Managing hands-on activities like experiments and forecasting exercises due to lack of resources. (KI3)”
“Simple instructions they cannot follow on their science activities (KI4).”

	Technologies Inaccessibility
	2
	“Keeping up with technology (KI2).”
“ It’s difficult to teach weathers due to limited access to real data and technology. The educational videos are of wide used, it’s still best  to have real access, especially the complexity of meteorology (KI5).”

	Practical Application
	1
	“It is difficult to help students connect patterns to real-life experience (KI3).”


 
The table presents several problems encountered by in-service science teachers in the teaching-learning process, particularly in teaching weather. The result shows for key areas of difficulty based on science teachers’ responses. A prevailing issue includes science concepts and terminologies, which are one of the challenges encountered in explaining abstract ideas and complex terms. Since students’ knowledge of scientific language, particularly scientific terms and concepts, can be one of the main difficulties when learning science, teachers must have adequate knowledge of scientific language as well as the teaching and learning of it. Currently, little is known about teachers’ practices and, thus, teachers’ knowledge of scientific language, in general, and the teaching and learning of it in particular (Monch & Markic, 2022). In addition, hands-on learning is essential for effective science education, enabling students to engage directly with concepts through experimentation, observation, and inquiry. However, following written instructions is a crucial skill for academic success and beyond. It plays a significant role in completing complex assignments and tasks, ensuring safety, and avoiding costly mistakes. Despite its importance, many students struggle with this skill, leading to academic difficulties and missed opportunities (Toledanes & Solis, 2024). Moreover, many basic education classrooms prioritize lecture-based instruction, hindering deeper understanding and critical thinking due to teachers' limited preparation in facilitating experiential activities (Amatiaga & Dulay, 2026). Furthermore, hands-on learning enhanced engagement and problem-solving skills, but faced resource constraints (Laid & Adlaon, 2025).  According to research, teachers are aware of how technology may improve science education by providing dynamic and captivating resources like instructional games, virtual labs, and simulations. These resources make it possible to visualize abstract scientific ideas, which improves student comprehension and engagement. Important challenges are identified, such as a lack of resources, technological challenges, insufficient training, and differences in students’ and teachers’ degrees of digital literacy.  These difficulties frequently cause disruptions to lessons and restrict the efficient use of technology in the classroom (Isa et al., 2025). Lastly, according to research, several challenges have been highlighted in science education, including the need for support and attention, engagement and interest, collaborative learning, applicability and connectedness; real-world relevancy and future career orientation, which reveal the core elements that influence students’ experiences and learning outcomes (Coffie et. al., 2025). Overall, these challenges call for the need for support in terms of effective instructional strategies, meaningful learning experiences, scaffolding to connect concepts to real-life context, access to resources and technology, and teacher-professional development to enhance engagement, understanding, and application of science knowledge.

Table 2: Interventions Done on the Identified Challenges
	Codes
	Mentions
	Utterances

	Educational Videos
	2
	“Video lessons greatly help in carrying out the lesson because they can now give meaning to the terminologies and concepts and share their personal experiences of the weather events (KI1).”
“Most of the time, I let them watch videos about weather topics (KI4).”

	Real-life connections 
	1
	“Real-life connections help them link weather topics to local weather events like PAG-ASA forecasts or recent typhoons (KI3).”

	Outdoor Weather Observation
	2
	“I gave them time to go out to the classroom to observe the weather (weather patterns, humidity, temperature, wind, rain, sun, etc.), keeping records of it the whole week (KI5).”



The table shows the interventions teachers have implemented in addressing the challenges identified in their teaching practice. Research shows that online platforms can be utilized, with the efforts of teachers to research and modify online resources to adapt to the needs of their learners (Tong & Singh, 2024). Video is one of the learning media that can facilitate the learning process (Naimah, 2022). Active learning strategies embedded in video content have become increasingly prominent tools for enhancing learners' educational experiences (Zhang et. al., 2025). The use of video-based science learning media has great potential in improving the effectiveness of science learning. By stimulating student engagement, strengthening visual understanding, providing accessibility and flexibility, and increasing learning motivation, video-based science learning media can be a powerful tool in achieving better learning outcomes (Trianisa & Wahyuni, 2024). Quality science education is crucial in preparing students for real-world challenges by fostering scientific literacy and critical thinking skills. Outdoor activities support this goal by providing hands-on experiences and real-world applications of scientific concepts, thereby enhancing student engagement and understanding (Acut, 2024).  In addition, outdoor learning as a multifaceted concept occurs in various settings and is driven by multiple objectives. It is important to note that this conceptualization refers to outdoor environments that mirror natural settings (Klopčič & Torkar, 2025). The significance of outdoor learning has been extensively reported, emphasizing the improvement of students’ content knowledge, analytical abilities, focus, well-being, and social skills (Becker et al., 2017; Díaz-Martínez et al., 2023; Roberts et al., 2020). This highlights the importance of integrating technology and experiential learning approaches in science education, demonstrating the combined use of video-based resources and outdoor activities can effectively enhance student engagement, improve conceptual understanding, and develop essential scientific and critical thinking skills.

Table 3: Summary of the Responses on Outdoor Education Approach
	Codes
	Mentions
	Utterances

	Teachers’ Insights 
	3
	“It is the approach for learning to place outdoors and getting away from traditional teachings (KI1).”
“Outside 4 walls in the classroom approach I think it deals with nature reality outside (KI2).”
“I think this is an approach that uses nature and outdoor activities like camping and etc. (KI3).”

	Training on the Outdoor Education Approach
	5
	“I haven't attended any seminars or training about outdoor STEM education (KI1) (KI2) (KI3) (KI4) (KI5).”

	Effectiveness and Usefulness of Outdoor Education in the Teaching and Learning Process
	5
	“This approach is highly useful, because students can personally experience the weather events. They can use their senses and it encourages independence, critical thinking, boosts self-confidence to work well with others (KI1).”
“. It is very relevant not only for teaching weather but also significant to other topics (KI2).
“It’s effective because it promotes hands-on learning and teamwork (KI3).”
“This approach is very effective among our learners. It supports physical health, mental well-being, Social skills, resilience, and most importantly, this approach encourages respect for nature our learner should know. It is very useful because it enhances the holistic development of the child. It becomes memorable, improving knowledge and retention, and they are exposed to hands-on activities and real-life observations (KI4).”
“Actually this approach is very educational. This is constructivism rather than absorbing passive information. Learners can construct their own understanding, knowledge, and reflection through real-time experiences (KI5).”



The table presents a summary of the respondents' responses to the outdoor education approach. As shown above, most respondents were unfamiliar with or had little knowledge about outdoor education. Furthermore, not all of the respondents were able to attend training and seminars on outdoor education. Poor science curriculum and inadequate science preparedness for teachers were the primary reasons for Filipino learners' low performance in science at the elementary level (Almerino et al., 2020). Despite this, the respondents were aware of the effectiveness and usefulness of outdoor education in the teaching-learning process, especially in teaching weather. Most of the respondents stated that outdoor education encourages critical thinking, active participation, experiential learning, hands-on learning and real-world application. Learning Outside the classroom is a rising movement of teaching subject content while simultaneously promoting interpersonal, communication, teamwork, critical thinking, and conflict resolution skills, creativity and connection with nature (Mann et. al.,2022). This was relevant since one of the benefits of outdoor education highlighted in the literature was that it provides real-world experience, active participation, and critical thinking skills to learners (Mackenzie et al., 2018; Yaki, 2022).

4. Conclusions
	The study highlights the significant role of the outdoor education approach in enhancing teaching and learning science on weather concepts. The findings revealed that teachers encountered several challenges, including difficulties in scientific concepts and terminologies, managing student activities, limited access to technology and resources, and helping learners connect lessons to real-life experiences. These challenges indicate the need for adequate support systems, instructional materials, and professional development opportunities for teachers.
	Despite these constraints, teachers demonstrated adaptive interventions, such as using educational videos, integrating real-life connections, and conducting weather observations. These strategies reflect teachers’ efforts to make learning more meaningful and engaging for students.
	Furthermore, the study found that teachers generally perceive outdoor education as an effective and useful instructional approach. It promotes experiential learning, enhances students’ engagement, and supports the development of critical thinking and basic science process skills. Although most teachers lack formal training in outdoor education, they recognize its potential to improve conceptual understanding and foster holistic development among learners.
	 Overall, the results suggest that outdoor education is an effective approach in teaching weather concepts. It not only improves students’ understanding but also encourages active participation and real-world application of knowledge. Therefore, the development and implementation of structured outdoor activities are strongly recommended to maximize its benefits in science education.

Recommendation
1. Develop and implement a structured outdoor activity in teaching weather concepts to enhance learners’ engagement, conceptual understanding, hands-on learning, and assess science process skills.
2. Provide professional development and training programs for teachers to strengthen their skills in facilitating outdoor education and managing experiential learning activities.
3. Utilize educational resources, such as videos, outdoor observation, and real-life connections to support teaching and ensure meaningful learning experiences for students.
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