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Abstract

Scientific inquiry is a core component of effective science education,
fostering learners’ conceptual understanding, critical thinking, and
problem-solving skills. In the Philippine K-12 curriculum, Junior High
School Science emphasizes inquiry-based learning to support
meaningful concept mastery. However, implementing inquiry-
oriented instruction in rural public schools presents unique
challenges. This study examined the teaching practices employed in
Grade 10 Science at Eastern Potia National High School, with
particular focus on how scientific inquiry supports learners’ concept
mastery. Using a qualitative case study design, data were collected
through semi-structured teacher interviews, classroom
observations, and document analysis. Thematic analysis revealed
two major themes: learner-related challenges affecting inquiry and
concept mastery, and inquiry-oriented teaching practices adopted by
science teachers. Findings indicate that while learners face
difficulties related to prior knowledge gaps, limited resources, and
low confidence in scientific reasoning, teachers employ adaptive
inquiry strategies such as guided experimentation, contextualized
activities, and scaffolded questioning to promote conceptual
understanding. The study underscores the importance of sustained
instructional support, teacher professional development, and
context-responsive inquiry approaches to strengthen science
learning in rural Junior High School settings.
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INTRODUCTION

Science education plays a vital role in developing learners’ understanding of natural phenomena
and their capacity for scientific reasoning. Contemporary science curricula emphasize scientific
inquiry as a means of engaging learners in constructing knowledge through observation,
experimentation, and evidence-based explanation. In the Philippine K-12 curriculum, inquiry-
based learning is central to Junior High School Science, particularly in Grade 10 where learners
are expected to demonstrate higher levels of conceptual understanding and analytical thinking.
Despite curricular emphasis, translating inquiry-based pedagogy into classroom practice remains
challenging, especially in rural public schools. Learners often enter higher grade levels with
fragmented prior knowledge, limited exposure to laboratory activities, and low confidence in
engaging with scientific concepts. Teachers, in turn, must navigate constraints related to
instructional time, class size, and availability of laboratory resources.

Previous studies suggest that effective inquiry-based instruction enhances concept mastery when
supported by structured guidance and contextual relevance (Bybee, 2014; Minner et al., 2010).
However, limited research has examined how inquiry-based practices are implemented in rural
Junior High School Science classrooms in the Philippine context. Understanding teachers’
instructional practices and experiences is crucial for improving science teaching and learning in
such settings.

This study addresses this gap by examining scientific inquiry and concept mastery in Grade 10
Science at Eastern Potia National High School. It aims to document teaching practices that support
inquiry-based learning and explore how these practices contribute to learners’ conceptual
understanding.

Objectives of the Study
This study aimed to:
1. Identify the challenges encountered by Grade 10 learners in engaging with scientific inquiry

and mastering science concepts.

2. Examine the teaching practices employed by science teachers to support scientific inquiry
and concept mastery.

3. Explore how contextual factors in a rural Junior High School influence inquiry-based science
instruction.

Methodology

Research Design

A qualitative case study design was employed to gain an in-depth understanding of scientific
inquiry practices and concept mastery in a specific rural school context. This approach allowed
for rich descriptions of teaching practices and classroom dynamics in Grade 10 Science.

Research Site and Participants
The study was conducted at Eastern Potia National High School, a rural public secondary school
offering Junior High School programs. Participants included five Grade 10 Science teachers
selected through purposive sampling based on their teaching experience and involvement in
inquiry-based science instruction.

Data Collection

Data were gathered through semi-structured interviews, classroom observations, and document
analysis. Interviews focused on teachers’ perceptions of learner challenges, inquiry-based
strategies, and instructional decision-making. Classroom observations documented inquiry
activities, teacher-learner interactions, and learner engagement. Instructional documents such
as lesson plans, activity sheets, and assessment tools were analyzed to triangulate findings.
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Data Analysis

Data were analyzed using thematic analysis following Braun and Clarke’s (2006) framework.
Transcripts and observation notes were coded and organized into themes that captured patterns
related to inquiry practices and concept mastery. Triangulation across data sources enhanced the
credibility of the findings.

Results and Findings
Analysis of the data yielded two major thematic domains: learner challenges in scientific inquiry
and instructional practices supporting concept mastery.

Theme 1: Learner Challenges in Scientific Inquiry and Concept Mastery

Teachers reported that many Grade 10 learners struggled with applying prior scientific knowledge
during inquiry activities. Gaps in foundational concepts limited learners’ ability to formulate
hypotheses, interpret data, and explain results.

"Kapag experiment na, nahihirapan silang ipaliwanag kung bakit ganoon ang resulta.” (Teacher
2)

Learners also exhibited low confidence in scientific reasoning, often relying heavily on teacher
guidance rather than independent inquiry. Limited access to laboratory equipment further
constrained opportunities for hands-on experimentation. These challenges reflect findings from
previous research indicating that inquiry-based learning requires strong conceptual foundations
and learner confidence (Minner et al., 2010). In rural contexts, resource limitations and
cumulative learning gaps may hinder effective inquiry engagement.

Theme 2: Inquiry-Based Teaching Practices Supporting Concept Mastery

Teachers employed guided inquiry approaches to support learners’ understanding. Activities were
structured to gradually lead learners through observation, data collection, and explanation.
"Hindi puwedeng pabayaan lang. Kailangan may guide questions para maintindihan nila ang
concept.” (Teacher 4)

Contextualized experiments using locally avalable materials were commonly observed. Teachers
also used probing questions and group discussions to help learners articulate scientific
explanations. Guided inquiry aligns with research suggesting that structured support enhances
conceptual understanding, especially for learners with limited prior experience (Bybee, 2014).
Contextualized inquiry activities make science concepts more accessible and meaningful,
reinforcing concept mastery.

Discussion

The findings demonstrate that scientific inquiry in Grade 10 Science is strongly influenced by the
interplay between learner readiness and instructional adaptability. Learners’ ability to engage
meaningfully in inquiry activities is shaped by their prior conceptual knowledge, confidence in
scientific reasoning, and familiarity with inquiry processes. Many learners enter Grade 10 with
fragmented understanding of key scientific concepts, which limits their capacity to formulate
hypotheses, interpret experimental results, and construct evidence-based explanations. These
challenges are further compounded by low self-confidence, often manifested through hesitation
to participate in discussions and reliance on teacher guidance during inquiry tasks.

In response, teachers actively employ guided and contextualized inquiry strategies to bridge
learning gaps and sustain learner engagement. Rather than relying solely on open-ended inquiry,
teachers deliberately integrate explicit instruction, step-by-step guidance, and probing questions
to support learners’ sense-making processes. This balanced approach reflects the instructional
continuum between inquiry and direct teaching, which research identifies as particularly effective
in promoting deep conceptual understanding, especially for learners with limited prior knowledge
(Kirschner et al., 2006). By scaffolding inquiry activities and grounding them in familiar contexts,
teachers help learners gradually develop scientific reasoning skills while strengthening concept
mastery.

The study also highlights the critical role of teacher agency in adapting inquiry-based instruction
within constrained rural contexts. Faced with limited laboratory equipment, large class sizes, and
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time constraints, teachers demonstrate pedagogical creativity by improvising materials, designing
locally relevant experiments, and modifying inquiry tasks to suit available resources. These
adaptive practices reflect teachers’ professional commitment to ensuring meaningful science
learning despite structural limitations. Consistent with existing literature, such teacher agency is
central to the successful implementation of inquiry-based instruction in resource-limited settings,
as it enables educators to align curricular goals with contextual realities while maintaining a focus
on developing learners’ scientific thinking and conceptual understanding.

Conclusion

Scientific inquiry plays a pivotal role in fostering concept mastery among Grade 10 Science
learners, particularly in developing their ability to understand scientific principles, apply evidence-
based reasoning, and engage in problem-solving processes. The findings of this study revealed
that although rural learners at Eastern Potia National High School face several challenges in
learning science—such as limited prior scientific knowledge, inadequate exposure to inquiry-based
activities during their earlier years of schooling, and difficulties in formulating hypotheses,
interpreting data, and drawing evidence-based conclusions—teachers have demonstrated
resilience and innovation in addressing these barriers through adaptive inquiry-based
instructional practices.

The study found that teachers consistently employed guided experimentation as a strategy to
help learners gradually develop scientific process skills. Rather than allowing students to conduct
investigations independently from the outset, teachers provided structured guidance, step-by-
step procedures, and continuous feedback to ensure that learners could successfully engage in
scientific investigations. This approach enabled students to gain confidence in conducting
experiments while developing a deeper understanding of scientific concepts through firsthand
experiences. Furthermore, contextualized learning activities emerged as an essential practice in
making science instruction meaningful and relevant to learners' everyday lives. Teachers
connected scientific concepts to local agricultural practices, environmental issues, community
experiences, and familiar phenomena within the rural setting, thereby enhancing student
engagement and facilitating knowledge retention.

Another significant finding was the use of scaffolded questioning techniques to stimulate critical
thinking and conceptual understanding. Through carefully sequenced questions, teachers
encouraged learners to observe, analyze, predict, explain, and reflect on scientific phenomena.
This instructional strategy helped bridge gaps in learners' prior knowledge while promoting active
participation in the learning process. The combination of guided experimentation,
contextualization, and scaffolded questioning created a supportive learning environment where
students could gradually construct scientific understanding and overcome challenges associated
with inquiry-based learning.

The findings further suggest that inquiry-based science instruction contributes not only to
improved concept mastery but also to the development of essential 21st-century skills such as
critical thinking, collaboration, communication, and problem-solving. Learners became more
actively involved in the learning process as they engaged in hands-on investigations, discussed
scientific ideas with peers, and applied concepts to real-world situations. These experiences
fostered a deeper appreciation of science as an active process of discovery rather than a mere
collection of facts to be memorized.

Despite these positive outcomes, the study highlights the need for sustained support to
strengthen inquiry-based science education in rural Junior High Schools. Teachers require
continuous professional development opportunities focused on inquiry pedagogy, classroom
facilitation techniques, and the effective integration of contextualized science instruction.
Likewise, schools and educational stakeholders should provide adequate instructional materials,
laboratory resources, and learning technologies that support experiential and inquiry-driven
learning. Policy makers and educational leaders must also recognize the unique challenges faced
by rural schools and develop context-responsive interventions that address resource limitations
while promoting equitable access to quality science education.

Overall, the study underscores that effective inquiry-based science teaching can significantly
enhance concept mastery among rural learners when instructional practices are carefully adapted
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to the local context. By investing in teacher capacity building, strengthening resource support
systems, and promoting learner-centered inquiry approaches, schools can create meaningful
science learning experiences that empower students to become scientifically literate, critical
thinkers, and lifelong learners capable of addressing the complex challenges of the modern world.

Implications

Schools should strengthen institutional support for inquiry-based science instruction by providing
teachers with sustained professional development and instructional resources that are responsive
to rural school contexts. Training programs should move beyond one-time workshops and instead
focus on continuous capacity building that equips teachers with practical strategies for
implementing guided inquiry, effective questioning techniques, and formative assessment
methods that capture learners’ conceptual understanding. Access to locally adaptable
instructional materials, low-cost laboratory alternatives, and collaborative learning communities
among science teachers can further enhance the quality of inquiry-based instruction in resource-
constrained settings. At the same time, school leaders play a crucial role in fostering an
environment that encourages instructional innovation, reflective practice, and teacher autonomy
in adapting inquiry approaches to learners’ needs. Future research is recommended to employ
mixed-methods or longitudinal designs to examine the sustained effects of inquiry-based teaching
on learners’ science achievement, scientific reasoning, and attitudes toward science. Expanding
such studies across diverse school settings would provide stronger empirical evidence to inform
policy decisions and support the scaling of effective inquiry-based practices in junior high school
science education.
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