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Abstract

This study examined the experiences of junior high school students in conducting Science Investigatory Projects (SIPs) in
the DepEd Division of Bohol and developed a Science Investigatory Project-Making Model based on the findings.
Anchored on inquiry-based learning and supported by constructivist and experiential learning perspectives within the
Knowledge, Skills, and Attitudes framework, the study viewed SIP as an authentic learning experience that develops
scientific competencies. A descriptive qualitative research design was employed, utilizing Focus Group Discussions with
eighteen Grade 9 and 10 students from three selected secondary schools, chosen through purposive sampling. Data were
transcribed and analyzed through thematic analysis, with software used to support data organization. Findings revealed that
SIP participation contributed to the development of scientific knowledge, research skills, and positive scientific attitudes.
Students demonstrated improved understanding of scientific concepts and research processes, enhanced skills in
experimentation, measurement, data analysis, research writing, and communication, and developed attitudes such as
patience, perseverance, honesty, curiosity, and teamwork. However, students encountered challenges related to time
constraints, limited resources, technical difficulties, research documentation, and emotional pressures. The findings further
indicated the need for scaffolding support, including mentorship, access to resources, time management, collaboration,
technical training, and emotional support. Based on these results, a Transformative Science Investigatory Project Model
was developed to provide a structured and scaffolded approach to SIP implementation. The study concludes that SIP is a
meaningful inquiry-based learning experience and recommends strengthened institutional support and guided
implementation. The study aligns with SDG 4 by promoting quality education through inquiry-based learning and supports
SDG 8 and SDG 9 by enhancing research competencies and innovation. Its sustainability impact lies in strengthening
science education practices, supporting student readiness for research, and improving institutional learning systems.

Keywords: Qualitative Research, Inquiry-Based Learning, Junior High School Students, Science Investigatory Project,
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1. Introduction

This study examines the experiences of junior high school students in conducting Science Investigatory Projects (SIPs)
within the DepEd Division of Bohol. Anchored on inquiry-based learning, SIPs provide authentic research experiences that
develop students’ scientific knowledge, skills, and attitudes (KSAs). However, variations in implementation, resource
limitations, and student difficulties highlight the need to understand learners’ experiences, challenges, and scaffolding
needs. The study aims to generate insights that inform the development of a Science Investigatory Project-Making Model
to strengthen research-based learning aligned with the K to 12 Science Curriculum.

1.1 Inquiry-Based Science Investigatory Project Experiences of Junior High School Students in Bohol Division

The K to 12 Science Curriculum aims to develop scientifically, technologically, and environmentally literate learners who
are critical problem solvers, innovative thinkers, and responsible citizens (Department of Education [DepEd], 2016).
Inquiry-based learning is central to this goal, enabling students to explore scientific questions, analyze evidence, and
construct explanations. Science Investigatory Projects support this approach by engaging students in authentic research
processes such as identifying problems, formulating hypotheses, conducting experiments, analyzing data, and
communicating findings. These experiences enhance critical thinking, creativity, collaboration, and scientific
communication (Pedaste et al., 2015). In Philippine basic education, SIPs are widely implemented and linked to science
fairs such as the DSTF, RSTF, and NSTF, which promote innovation and application of science in solving community
problems (DepEd, 2016). Within the DepEd Division of Bohol, participation in SIPs varies across schools due to
differences in resources and support systems. Students encounter challenges throughout the investigatory process,
including topic selection, literature review, methodology design, data analysis, and presentation (Pedaste et al., 2015;
Darling-Hammond et al., 2020). Resource limitations such as inadequate laboratory facilities further affect project
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feasibility and quality. These conditions emphasize the need for structured guidance and scaffolding. Despite the
importance of SIPs, limited research has examined students’ experiences in Bohol, particularly regarding KSAs,
challenges, and scaffolding needs. Additionally, no locally developed model currently guides SIP implementation. This
study addresses these gaps by examining students’ experiences and developing a context-based SIP model.

1.2 Themes and Insights on Knowledge, Skills, Attitudes, Challenges, and Scaffolding in SIP Implementation
Science Investigatory Projects function as inquiry-based learning experiences that develop scientific competencies by
enabling students to acquire knowledge of scientific concepts, apply research skills, and cultivate attitudes such as curiosity,
perseverance, and collaboration. Research indicates that authentic inquiry enhances conceptual understanding and
engagement (Pedaste et al., 2015) and strengthens problem-solving, critical thinking, and communication skills (Acut et
al., 2022). Furthermore, investigatory projects foster motivation and persistence in science learning (Ryan & Deci, 2017;
Wilton Lodge et al., 2025; Forbes & Skamp, 2019). However, inquiry-based tasks are complex, and students often struggle
with various stages of the research process, which may reduce motivation without adequate support (Bell et al., 2016; Ryan
& Deci, 2017). Scaffolding plays a crucial role in addressing these challenges by providing structured guidance in topic
selection, experimentation, data analysis, and reporting (Bell et al., 2016). These insights highlight the importance of
understanding students’ experiences to design effective support mechanisms that enhance SIP implementation.

1.3 Local, National, and Global Context of Science Investigatory Project Implementation

At the local level, SIP implementation in the DepEd Division of Bohol varies depending on school resources, facilities,
and research support, with some schools actively participating in science fairs while others face limitations affecting student
engagement and output quality. At the national level, SIPs align with educational policies such as Republic Act No. 10533,
which promotes inquiry-based and learner-centered education, and DepEd Order No. 39, s. 2016, which encourages
research engagement among learners (Department of Education, 2016). Republic Act No. 2067 further supports scientific
research and technological advancement. Globally, science education emphasizes early research engagement to prepare
students for STEM participation (UNESCO, 2021), and inquiry-based approaches are widely recognized for enhancing
scientific reasoning and conceptual understanding (Orbeta et al., 2021).

1.4 Constructivist-Experiential Framework for Knowledge, Skills, and Attitudes Development in SIP

This study is grounded in Constructivist Learning Theory, which posits that learners actively construct knowledge through
experience and interaction rather than passively receiving information (Zhang & Ma, 2023). In the context of SIPs, students
develop understanding by engaging in real-world investigations, formulating research questions, interpreting data, and
generating conclusions. The study is also anchored in Kolb’s Experiential Learning Theory, which explains learning as a
continuous cycle involving concrete experience, reflective observation, abstract conceptualization, and active
experimentation (Gargarita, 2021). This cycle is evident in SIP processes, where students conduct experiments, reflect on
observations, connect findings to scientific concepts, and apply insights to further inquiry. The study adopts the Knowledge,
Skills, and Attitudes (KSA) framework, where knowledge refers to understanding scientific concepts, skills involve
applying scientific processes, and attitudes include values such as curiosity, perseverance, and responsibility. These
frameworks collectively explain how SIPs facilitate holistic learning.

1.5 Research Gaps in SIP Experiences, Challenges, and Scaffolding Needs in Bohol Division

Despite the recognized value of Science Investigatory Projects, there is limited research on students’ lived experiences in
conducting SIPs within the DepEd Division of Bohol. Existing studies on inquiry-based learning do not sufficiently address
the specific knowledge, skills, and attitudes developed during SIP implementation, the challenges encountered by students,
and the scaffolding needs required for successful project completion. Furthermore, there is no locally developed model that
integrates these elements into a structured framework for SIP implementation. Addressing these gaps is essential to
improving the consistency and quality of SIP implementation and ensuring alignment with the intended competencies of
the K to 12 Science Curriculum.

1.6 Alignment with Relevant Sustainable Development Goals (SDGs)

This study aligns with Sustainable Development Goal 4 (Quality Education) by promoting inquiry-based learning and the
development of scientific literacy, critical thinking, and research competencies among students. It also supports Sustainable
Development Goal 8 (Decent Work and Economic Growth) by strengthening learners’ readiness for future STEM-related
careers through research skill development. Additionally, the study contributes to Sustainable Development Goal 9
(Industry, Innovation, and Infrastructure) by encouraging innovation and problem-solving through scientific investigation.
These alignments demonstrate the study’s contribution to strengthening educational and innovation-focused sustainability.

1.7 Importance of the Study to Educational and Socio-Scientific Sustainability

This study contributes to educational sustainability by enhancing inquiry-based science instruction and supporting the
development of lifelong learning competencies among students. It also supports socio-economic sustainability by preparing
learners with scientific knowledge and research skills relevant to technological advancement and workforce readiness.
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Furthermore, the study promotes innovation sustainability by fostering creativity and problem-solving through authentic
research experiences. At the institutional level, it provides insights that can inform instructional practices, school policies,
and program implementation, thereby strengthening the overall quality of science education. By developing a Science
Investigatory Project-Making Model, the study ensures that SIP implementation becomes more structured, effective, and
responsive to students’ needs, ultimately supporting sustainable improvements in science education.

2. Material and methods

2.1 Research Design

This study employed a descriptive qualitative research design to examine the experiences of junior high school students in
conducting Science Investigatory Projects and the learning competencies developed during the process. Descriptive
qualitative research focuses on providing a clear and detailed account of participants’ experiences within their natural
context, allowing the researcher to describe and interpret phenomena based on participants’ perspectives without imposing
complex theoretical interpretations. This design was appropriate as it enabled the documentation of how students conducted
their investigatory projects, the challenges they encountered, and the support mechanisms that facilitated their completion.
The study utilized Focus Group Discussions (FGDs) as the primary method of data collection. Through group interaction,
participants were able to share their experiences in selecting research topics, designing procedures, gathering and analyzing
data, and presenting findings. These discussions revealed common experiences, challenges, and forms of support
encountered during the investigatory process. The discussions were audio-recorded with participants’ consent and
transcribed verbatim for analysis. The data were analyzed using thematic analysis, which involves identifying patterns and
themes through systematic coding and categorization. NVivo software was used to organize and manage qualitative data
during coding, while interpretation of themes remained the responsibility of the researcher. Ethical considerations were
strictly observed, including informed consent, voluntary participation, and confidentiality of responses.

2.2 Locale of the Study

The study was conducted in three selected secondary schools in the Second Congressional District of the DepEd Division
of Bohol during the school year 2025-2026, namely President Carlos P. Garcia Memorial High School in Talibon 1 District,
San Miguel Technical and Vocational School in San Miguel District, and Mahayag National High School in San Miguel
District. These schools were purposively selected because they actively implement Science Investigatory Projects as part
of their science curriculum and regularly participate in science fairs and division-level competitions. The selected schools
represented diverse contexts within the district. President Carlos P. Garcia Memorial High School is situated in a relatively
urbanized area with access to laboratory facilities and strong instructional support, while San Miguel Technical and
Vocational School and Mahayag National High School provide rural settings where students integrate technical and
practical skills into their investigatory projects. These varied contexts allowed the study to capture differences in resources,
school culture, and student experiences, which are important factors influencing the development of knowledge, skills, and
attitudes in Science Investigatory Project implementation.

2.3 Respondents of the Study

The respondents of the study consisted of eighteen junior high school students from Grades 9 and 10 who were enrolled in
science subjects and had prior experience in conducting Science Investigatory Projects. These grade levels were selected
because students at this stage have already engaged in scientific inquiry and are capable of describing and reflecting on
their investigatory experiences. The participants came from the three selected schools within the Second Congressional
District of the Bohol Division during the school year 2025-2026. They were organized into six focus groups, each
composed of three students, to facilitate interaction and allow participants to collectively share their experiences,
challenges, and insights related to Science Investigatory Project implementation.

2.4 Sample and Sampling Procedure

A purposive sampling technique was used to select participants who met specific inclusion criteria relevant to the objectives
of the study. The participants were selected based on their experience in conducting Science Investigatory Projects,
participation in district-level competitions, and representation of their schools in investigatory project contests. These
criteria ensured that the participants had sufficient experience in the investigatory process and could provide meaningful
insights into their learning experiences. The sample size was considered appropriate for qualitative inquiry, as it allowed
for in-depth exploration of participants’ experiences while maintaining manageable group discussions. The inclusion of
students from different schools provided varied perspectives influenced by differences in instructional support, research
guidance, and available resources, contributing to a richer understanding of SIP implementation across contexts.

2.5 Research Instrument

The primary research instrument used in this study was a Focus Group Discussion guide designed to elicit detailed accounts
of students’ experiences in conducting Science Investigatory Projects. The instrument consisted of open-ended questions
organized around key thematic areas aligned with the study’s objectives, including the knowledge, skills, and attitudes
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developed by students, the challenges encountered during the investigatory process, and the scaffolding support needed to
complete the projects successfully. The FGD guide was validated by experts in science education, research methodology,
and qualitative research to ensure clarity, relevance, and alignment with the research objectives. Feedback from the experts
was incorporated to refine the instrument. The guide was subsequently pilot-tested with students who were not part of the
study but shared similar characteristics with the intended participants. The pilot testing helped identify issues related to
wording, redundancy, and question sequencing, and necessary revisions were made to improve the clarity and flow of the
mstrument.

2.6 Data Gathering Procedure

The study commenced after obtaining ethical clearance from the Ethics Review Board of Holy Name University. Formal
permission was secured from the Schools Division Superintendent, District Supervisors, and School Principals to conduct
the study in the selected schools. Parental consent and student assent were obtained prior to participation, ensuring that
participants were fully informed about the purpose, procedures, and voluntary nature of the study. Focus Group Discussions
were conducted using a semi-structured guide that allowed participants to describe their experiences in selecting research
topics, conducting experiments, analyzing data, and presenting findings. The discussions were audio-recorded with
participants’ consent and later transcribed verbatim for analysis. Throughout the process, ethical standards were strictly
observed, including the protection of participants’ confidentiality through the use of codes or pseudonyms and secure
storage of data. The study complied with Republic Act 10173 or the Data Privacy Act of 2012, ensuring responsible
handling of personal information. Participation was voluntary, and students were informed of their right to withdraw at any
time without consequences. All data collected were used solely for academic purposes and were securely stored and
protected throughout the research process.

2.7 Data Analysis Techniques

The data collected from the Focus Group Discussions were analyzed using thematic analysis following Braun and Clarke
(2006). The analysis began with the transcription of recorded discussions, capturing participants’ statements verbatim,
including relevant conversational elements. The researcher then reviewed the transcripts multiple times to gain familiarity
with the data and identify significant statements. Initial codes were assigned to meaningful segments of data, representing
key ideas related to students’ experiences. These codes were grouped into categories based on similarities and relationships,
forming broader patterns within the data. From these categories, themes were identified and refined to represent
participants’ shared experiences and insights. NVivo software was used to assist in organizing, storing, and retrieving
qualitative data during the coding process. While NVivo facilitated efficient data management, the interpretation of codes,
categories, and themes remained the responsibility of the researcher. Through systematic coding, categorization, and
thematic analysis, the study generated insights into the knowledge, skills, and attitudes developed by students, as well as
the challenges encountered and scaffolding needs in Science Investigatory Project implementation.

3. Results and Discussion

3.1 Development of Scientific Knowledge, Skills, and Attitudes through SIP
3.1.1 Development of Scientific Knowledge through Inquiry-Based Experiences

The findings revealed that students developed deeper scientific knowledge through active engagement in research
activities. Participants demonstrated improved understanding of scientific concepts, awareness of the research process, and
the ability to apply science in real-life contexts. Students reported gaining knowledge in areas such as biology, chemistry,
and material properties, as well as recognizing that scientific research requires careful procedures and repeated validation.
Their experiences also indicated that learning extended beyond classroom instruction through hands-on investigation. This
result supports the view that inquiry-based learning enhances conceptual understanding and scientific literacy by allowing
students to actively construct knowledge through experimentation and investigation (Antonio & Prudente, 2023) Engaging
in authentic research processes fosters curiosity and independent learning, enabling students to view science as a dynamic
process rather than static knowledge. Furthermore, active participation in inquiry tasks strengthens cognitive engagement
and understanding of scientific principles (Azriyanti, 2023).

3.1.2 Development of Scientific and Research Skills in SIP Implementation
The results indicated that students developed a wide range of scientific and research skills, including experimentation,
measurement, data analysis, programming, and research documentation. Participants highlighted improvements in
conducting experiments, interpreting data, and writing research reports, while some also developed technical skills such as
coding. These findings demonstrate that SIP provides opportunities for students to engage in systematic investigation and
apply scientific methods in practice. This finding aligns with studies showing that inquiry-based learning enhances higher-
order thinking skills such as critical thinking and problem-solving (Azriyanti, 2023; Antonio & Prudente, 2023). Hands-
on research activities allow students to develop scientific reasoning by designing experiments and analyzing empirical data.
Additionally, inquiry-driven STEM projects foster creativity, collaboration, and technical competence (Archer et al., 2020).
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The improvement in scientific communication skills further supports research emphasizing the role of project-based
learning in enhancing students’ ability to present and communicate findings effectively (Acut, 2022).

3.1.3 Development of Scientific Attitudes, Values, and Emotional Engagement

The findings showed that students developed positive scientific attitudes such as patience, perseverance, honesty, curiosity,
and teamwork. These attitudes emerged as students engaged in repeated experimentation, collaborative work, and problem-
solving tasks. Students also demonstrated research integrity by reporting results honestly and maintaining accuracy in data
collection. In addition, emotional outcomes such as pride, accomplishment, satisfaction, and increased interest in science
were evident after completing the SIP, although some students expressed conditional willingness or reluctance to engage
in future research due to perceived difficulty and fatigue. These results support the idea that inquiry-based learning
environments foster positive attitudes toward science and enhance motivation and engagement. Collaborative learning
further strengthens interpersonal skills and promotes shared responsibility (Archer et al., 2020; Acut, 2022). Emotional
outcomes such as pride and satisfaction reflect increased self-efficacy and intrinsic motivation (Ryan & Deci, 2017;
Linnenbrink-Garcia et al., 2016), while the transition from stress to relief aligns with the dynamic nature of academic
emotions (Pekrun, 2018). Increased interest in science and emerging STEM aspirations confirm that authentic research
experiences can influence long-term engagement in scientific fields (Palmer et al., 2017; Schraw et al., 2020; Maltese et
al., 2017; Kitchen et al., 2018). However, conditional participation and reluctance highlight the importance of contextual
support in sustaining engagement (Ainley & Hidi, 2017; Trautwein et al., 2018).

3.2 Challenges Affecting Science Investigatory Project Implementation

The findings revealed that students encountered multiple challenges during the implementation of Science Investigatory
Projects, including time constraints, limited research resources, technical and experimental difficulties, research
documentation issues, and emotional pressures. Students reported difficulties in balancing SIP requirements with academic
responsibilities, often sacrificing personal time to complete research tasks. Limited access to laboratory equipment and
materials hindered experimentation, while technical issues such as coding errors and experimental failures required
repeated trials. Students also experienced difficulties in writing research papers and organizing data, as well as emotional
challenges such as anxiety, confusion, and pressure during the research process. These challenges reflect the complex
nature of inquiry-based learning, where extended research activities require significant time, resources, and cognitive effort.
Time management difficulties are consistent with findings that project-based learning demands extensive planning and
execution (Bell, 2018; Blumenfeld et al., 2017). Limited access to laboratory resources affects the quality of scientific
investigations and constrains students’ ability to apply experimental methods. Technical and experimental challenges
highlight the authentic nature of scientific inquiry, where trial and error contribute to learning but may also cause frustration
without adequate support (Bybee, 2018). Difficulties in research writing align with studies emphasizing the complexity of
scientific communication (Aditomo & Klieme, 2021). Emotional responses such as anxiety and stress further confirm that
demanding academic tasks can influence motivation and persistence.

3.3 Scaffolding Needs in Science Investigatory Project Implementation

The findings indicated that students require multiple forms of scaffolding support to successfully complete Science
Investigatory Projects, including research guidance and mentorship, access to laboratory resources, time management
support, collaborative learning environments, and technical skills training. Students emphasized the importance of teacher
guidance in designing experiments, analyzing data, and writing research reports. They also identified the need for adequate
equipment and materials, structured schedules, peer collaboration, and training in technical and research skills.
Additionally, emotional support was necessary to help students manage anxiety, stress, and pressure throughout the
research process. These results highlight the critical role of scaffolding in inquiry-based learning, where structured support
enables students to perform complex tasks and gradually develop independence. Guided inquiry approaches have been
shown to improve learning outcomes by balancing support and autonomy (Lazonder & Harmsen, 2016; Pedaste et al.,
2015). Access to laboratory resources enhances engagement and supports the application of scientific concepts (Abrahams
& Reiss, 2017). Time management support is essential for organizing research tasks and reducing stress (Zimmerman &
Kitsantas, 2018; Broadbent & Poon, 2017), while collaborative learning promotes problem-solving and deeper
understanding (Johnson & Johnson, 2019). Technical training strengthens students’ competence in scientific investigation
(Freeman et al., 2017; National Academies of Sciences, 2018). Emotional scaffolding is equally important, as it helps
students cope with anxiety and sustain engagement in challenging learning tasks (Pekrun et al., 2017; Linnenbrink-Garcia
et al., 2016; Pascoe et al., 2020; Putwain & Daly, 2014; Pekrun, 2018; Ryan & Deci, 2017).

3.4 Transformative Science Investigatory Project Model Based on Students’ Experiences

The findings led to the development of a Transformative Science Investigatory Project Model that conceptualizes SIP as a
structured and developmental learning process rather than a single academic task. The model presents SIP as a sequence
of interconnected phases that guide students from initial engagement to sustained scientific interest. It emphasizes that
effective SIP implementation requires intentional scaffolding that integrates cognitive, technical, and emotional support
throughout the research process. The model highlights that students experience progression from uncertainty and limited

International Journal of Sustainability and Advanced Integrated Research

1158
Volume 2, Issue 1 (January-March 2026) | ISSN: 3107-7854



International Journal of Sustainability and Advanced Integrated Research
Volume 2, Issue 1 (January-March 2026) | ISSN: 3107-7854

knowledge to increased competence, confidence, and interest in science through guided inquiry and structured support.
This model aligns with contemporary perspectives on inquiry-based learning, which emphasize the importance of
scaffolding in enabling students to engage meaningfully in scientific investigation. It reflects the principle that effective
learning occurs when students are supported through progressive stages of competence development while gradually
gaining independence. The integration of emotional support within the model recognizes that learning is not purely
cognitive but also influenced by students’ affective experiences. By incorporating guidance, resources, collaboration, and
reflection, the model supports the development of scientific knowledge, research skills, and positive attitudes toward
science, thereby strengthening the implementation of Science Investigatory Projects and promoting long-term engagement
in scientific inquiry.

4. Conclusion & Recommendations

The study established that Science Investigatory Projects function as meaningful inquiry-based learning experiences that
contribute to the development of students’ scientific knowledge, research skills, and positive attitudes toward science.
Students demonstrated improved understanding of scientific concepts, enhanced research competencies, and strengthened
scientific values through hands-on investigation and collaborative engagement. However, the implementation of SIP is
affected by challenges such as time constraints, limited resources, technical difficulties, and emotional pressures, which
influence students’ ability to complete research tasks effectively. These findings highlight the importance of providing
structured scaffolding, including guidance, resources, and collaborative support, to facilitate successful implementation.
The developed Transformative Science Investigatory Project Model provides a structured framework that integrates these
supports and ensures that SIP becomes a systematic and transformative learning process.

The study recommends the adoption of a scaffolded approach in implementing Science Investigatory Projects, where
teachers provide continuous guidance throughout the stages of orientation, inquiry, experimentation, documentation, and
reflection to support students’ learning and research processes. Schools and educational institutions should strengthen
support systems by improving access to laboratory facilities, research materials, and scheduling arrangements that allow
students to balance academic and research demands. School administrators and program coordinators are encouraged to
establish structured research support mechanisms such as mentorship programs, consultations, and technical training to
enhance students’ competencies. Students are encouraged to actively engage in collaborative learning and maintain open
communication with peers and mentors to improve their research experience. Future researchers may conduct further
studies to examine the long-term effects of SIP participation and evaluate the applicability of the proposed model in
different contexts to strengthen its implementation.

This study was limited to the experiences of selected junior high school students from three public secondary schools in
the Second Congressional District of the Bohol Division during the school year 2025-2026. The findings were based on
qualitative data gathered through focus group discussions, reflecting the participants’ perspectives within their specific
school contexts. The study focused only on students’ experiences, knowledge, skills, attitudes, challenges, and scaffolding
needs in conducting Science Investigatory Projects and did not examine other factors such as teacher practices,
administrative policies, or broader institutional conditions in depth. Therefore, the results may not be generalized to all
schools or educational settings beyond those included in the study.
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