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Abstract

This study examined the effects of Project-Based Learning (PjBL) on the scientific literacy and disaster
preparedness of Grade 7 students in earthquake-related science instruction, and also determined
whether a significant difference existed between pretest and posttest scores following the intervention.
Grounded in Constructivist Theory and Experiential Learning Theory, the study employed a quasi-
experimental one-group pretest—posttest design involving 36 Grade 7 students selected through
purposive sampling. Two validated instruments were used: a 30-item Scientific Literacy Test and a 35-
item Disaster Preparedness Questionnaire focused on ecarthquake concepts. Results revealed a
significant increase in scientific literacy scores from pretest (M = 6.56, SD = 1.90) to posttest (M =
12.06, SD = 5.51), t(35) = 5.18, p < .001, with a large effect size (d = 0.863). Similarly, disaster
preparedness scores significantly improved from pretest (M = 55.4, SD = 14.7) to posttest (M = 94.1,
SD = 36.3), t(35) = 5.15, p < .001, also indicating a large effect size (d = 0.858). These findings
indicate that PjBL significantly enhanced students’ scientific understanding and disaster preparedness
skills. The study concludes that Project-Based Learning is an effective instructional approach for
improving both scientific literacy and disaster preparedness in earthquake education. The findings
provide empirical support for integrating PjBL within science education and Disaster Risk Reduction
and Management (DRRM) initiatives. The proposed instructional materials may benefit science
teachers, curriculum developers, and learners by promoting meaningful, contextualized, and
experiential learning aligned with real-world disaster preparedness.

Keywords: project-based learning; scientific literacy; disaster preparedness; quasi-experimental
design; t-test analysis

1. Introduction

Scientific literacy and disaster preparedness have become increasingly important
competencies in the twenty-first century educational landscape. Scientific literacy refers to the ability
of individuals to understand scientific concepts, evaluate evidence, solve problems, and apply scientific
knowledge to real-life situations, while disaster preparedness involves the knowledge, attitudes, and
practices necessary to reduce risks and respond effectively during disasters. Despite the growing
emphasis on these competencies, many students around the world continue to demonstrate low levels
of scientific literacy and inadequate disaster preparedness. Results from international assessments such
as the Programme for International Student Assessment (PISA) consistently reveal that many learners
struggle with scientific reasoning, interpretation of data, and application of scientific concepts in
practical situations. Reports from the Organisation for Economic Co-operation and Development
(OECD) showed that Filipino students ranked among the lowest in science performance in the PISA
2018 assessment, indicating persistent challenges in science education within the Philippines. The
situation is particularly alarming because the country is highly vulnerable to natural hazards due to its
location along the Pacific Ring of Fire, making earthquake preparedness an essential competency
among learners.

Several local studies have highlighted the existing concerns regarding students’ scientific
literacy and disaster preparedness in the Philippine context. Cahapay and Ramirez (2019) found that
the level of science literacy among Grade VIII students was significantly associated with their level of
disaster preparedness, suggesting that students who possess better understanding of scientific concepts
are more capable of responding appropriately to disaster situations. Similarly, Bernal and Apdohan
(2023) reported that Senior High School students in Sibagat, Agusan del Sur demonstrated varying
levels of environmental and disaster risk literacy, emphasizing the need for strengthened disaster
education programs in schools. These findings suggest that many learners still lack sufficient
competencies necessary for effective disaster response and risk reduction. Although Disaster Risk
Reduction and Management (DRRM) concepts have already been integrated into the Philippine
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curriculum, several students continue to demonstrate limited understanding of earthquake preparedness
procedures and disaster-related scientific concepts. This condition highlights the necessity for more
effective and engaging instructional approaches that can simultaneously improve scientific literacy and
disaster preparedness among learners.

In response to these educational challenges, learner-centered instructional strategies such as
Project-Based Learning (PjBL) have been recognized as promising approaches for improving students’
understanding and practical competencies. Project-Based Learning engages students in inquiry-driven,
collaborative, and authentic learning experiences where they actively investigate real-world problems
and develop meaningful solutions. Carlina and Djukri (2018) emphasized that project-based learning
grounded on local potential significantly improved students’ environmental literacy by allowing
learners to connect classroom concepts with real-life environmental issues. Similarly, Freeman et al.
(2014) found that active learning strategies significantly improved student achievement in science and
mathematics courses compared to traditional lecture-based instruction. Lazonder and Harmsen (2016)
further explained that inquiry-based and project-based approaches enhance scientific reasoning,
conceptual understanding, and student engagement. These studies indicate that Project-Based Learning
promotes deeper learning experiences by encouraging students to actively participate in problem-
solving, collaboration, and contextualized learning activities.

Building on these findings, previous researchers have also emphasized the positive
contribution of inquiry-driven and experiential learning approaches in enhancing scientific literacy and
disaster awareness. Oliver et al. (2021) reported that inquiry-based science instruction positively
influences students’ scientific literacy outcomes by improving their ability to analyze evidence and
apply scientific concepts in practical contexts. In disaster education, Singh and Linthoingambi (2024)
revealed that collaborative and experiential educational interventions improved students’ disaster
preparedness behaviors and awareness. Likewise, Libayao et al. (2024) highlighted the effectiveness of
contextualized disaster education in improving disaster awareness among Filipino learners. These
findings suggest that experiential and project-based instructional approaches can help students connect
scientific concepts with realistic disaster situations, thereby enhancing both conceptual understanding
and preparedness behaviors. However, despite the growing body of literature supporting Project-Based
Learning and disaster education, limited studies have simultaneously examined the effects of Project-
Based Learning on both scientific literacy and disaster preparedness among junior high school students
in the Philippine setting.

Existing studies commonly focus only on academic achievement, environmental literacy, or
disaster awareness separately, leaving a gap in understanding how Project-Based Learning can
influence both scientific literacy and disaster preparedness simultaneously. Although learner-centered
approaches have been shown to improve science learning, limited studies have examined their role in
strengthening disaster preparedness competencies among junior high school students. Furthermore, few
local studies have specifically focused on earthquake-related science lessons among Grade 7 students
despite the relevance of earthquake preparedness in the Philippine context. Addressing this gap is
important because earthquakes remain one of the most destructive natural hazards in the Philippines,
highlighting the need for instructional approaches that promote both scientific understanding and
preparedness skills. Through meaningful and experiential activities, Project-Based Learning may help
students apply scientific concepts to real-life disaster situations while enhancing collaboration,
problem-solving, and decision-making skills. Thus, this study aimed to determine the effectiveness of
Project-Based Learning on the scientific literacy and disaster preparedness of Grade 7 Science students
in earthquake-related lessons.

This study was anchored on Constructivist Theory proposed by Jean Piaget and the
Experiential Learning Theory developed by David Kolb. Constructivist Theory emphasizes that
learners actively construct knowledge through experiences, interactions, and problem-solving activities
rather than passively receiving information from teachers. In Project-Based Learning, students engage
in collaborative inquiry, investigation, and authentic tasks that allow them to develop deeper
understanding through active participation. Experiential Learning Theory, on the other hand, highlights
the importance of learning through concrete experiences, reflection, conceptualization, and active
experimentation. Through Project-Based Learning activities such as hazard mapping, earthquake
simulations, and disaster preparedness planning, students are provided with meaningful experiences
that connect classroom learning to real-world applications. These theoretical foundations support the
idea that meaningful and experiential learning activities can enhance both scientific literacy and
disaster preparedness competencies among students.

The primary purpose of this study was to determine the effectiveness of Project-Based
Learning in improving the scientific literacy and earthquake disaster preparedness of Grade 7 students
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in the School Year 2025-2026. Specifically, the study sought to answer the following research
questions:

1. What are the mean pretest and posttest scores of Grade 7 students in the Scientific Literacy
Test on earthquakes before and after the implementation of Project-Based Learning?

2. What are the mean pretest and posttest scores of Grade 7 students in the Disaster
Preparedness Test on ecarthquakes before and after the implementation of Project-Based
Learning?

3. Is there a statistically significant difference between the pretest and posttest mean scores in
scientific literacy and disaster preparedness on earthquakes among Grade 7 students after the
implementation of Project-Based Learning?

4. What Project-Based Learning instructional materials integrating DRRM concepts into Grade
7 Science lessons may be developed based on the results of the study?

The findings of this study are significant to science teachers, school administrators,
curriculum developers, students, and future researchers. For science teachers, the study provides
evidence regarding the effectiveness of Project-Based Learning as an instructional strategy for
improving scientific literacy and disaster preparedness. The findings may encourage teachers to adopt
more learner-centered and inquiry-based approaches in science instruction. For school administrators
and curriculum developers, the study provides empirical support for integrating Project-Based Learning
and contextualized disaster education into the curriculum. For students, the intervention promotes
meaningful learning experiences that improve scientific understanding and preparedness skills essential
for real-life situations. Future researchers may also use the study as a basis for conducting similar
investigations involving larger samples, longer intervention periods, and different disaster-related
topics. Overall, the study contributes to the growing body of literature on Project-Based Learning,
science education, and disaster preparedness in the Philippine educational context.

2. Methodology
2.1. Research Design

The study employed a quantitative quasi-experimental one-group pretest-posttest research
design. According to Creswell and Creswell (2018), quasi-experimental designs are appropriate for
determining the effects of interventions when random assignment of participants is not feasible. The
design involved administering pretests to measure the initial levels of scientific literacy and disaster
preparedness among students, implementing the Project-Based Learning intervention, and
administering posttests to determine changes after exposure to the intervention.
2.2. Research Locale

The study was conducted at a public junior high school located in Tacloban City during the
School Year 2025-2026. The school is a public secondary institution under the Department of
Education that offers junior high school education to students from diverse socioeconomic
backgrounds. Tacloban City is considered vulnerable to natural disasters such as earthquakes, floods,
and typhoons, making disaster preparedness education highly relevant to the learners.
2.3 Research Participants

The participants of the study consisted of 36 Grade 7 students selected through purposive
sampling from one intact class section. The inclusion criteria required participants to be officially
enrolled Grade 7 students, present during the intervention period, and willing to participate in the study.
Initially, 38 students were included; however, two students were excluded because of incomplete
attendance and missing posttest data. The participants were between 12 and 14 years old and had prior
exposure to basic science concepts under the K to 12 curriculum.
2.4. Research Instruments

Two validated instruments were utilized in the study. The first instrument was a 30-item
Scientific Literacy Test designed to assess students’ understanding of earthquake-related scientific
concepts, scientific reasoning, interpretation of data, and application of scientific knowledge. The
second instrument was a 35-item Earthquake Disaster Preparedness Questionnaire using a five-point
Likert scale that measured students’ awareness, preparedness behaviors, attitudes, and readiness during
earthquake situations. Both instruments underwent content validation by experts in science education
and educational research to ensure alignment with the Grade 7 curriculum competencies and research
objectives. Pilot testing was conducted among 30 Grade 7 students who were not included in the actual
study. Reliability testing using Cronbach’s alpha yielded coefficients of 0.748 for the Scientific
Literacy Test and 0.733 for the Disaster Preparedness Questionnaire, indicating acceptable internal
consistency.
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2.5. Data Gathering Procedures

The conduct of the study followed several phases. First, the researcher secured approval from
the Graduate School of Leyte Normal University, the school principal, and the science teacher
concerned prior to the conduct of the study. Consent and assent procedures were completed before
involving the participants. After obtaining permission, the validated research instruments were
administered as pretests to determine the students’ initial levels of scientific literacy and earthquake
disaster preparedness. The administration of the tests was conducted inside the classroom under the
supervision of the researcher and the science teacher. Following the pretest administration, the Project-
Based Learning intervention was implemented for two weeks during the Earth Science lessons on
earthquakes and disaster preparedness. The intervention included collaborative and inquiry-based
activities such as hazard mapping, earthquake simulations, fault modeling, disaster risk analysis,
emergency response planning, and classroom presentations, where students collaboratively investigated
earthquake-related problems and proposed practical preparedness solutions. After the intervention, the
posttests were administered using the same Disaster Preparedness Questionnaire and a parallel form of
the Scientific Literacy Test to minimize practice effects. Finally, the gathered data were organized,
encoded, analyzed, and interpreted using appropriate statistical tools, and the findings were
summarized and presented in tables with corresponding discussions.
2.6. Data Analysis

The gathered data were analyzed using jamovi version 2.6.26. Descriptive statistics such as
mean, standard deviation, and mean per item were used to describe the levels of scientific literacy and
disaster preparedness. Paired-samples t-test was employed to determine whether significant differences
existed between the pretest and posttest scores of the students. Cohen’s d was also computed to
determine the magnitude of the intervention effect. According to Cohen (1988), effect sizes may be
interpreted as small, medium, or large depending on the obtained value.
2.7. Ethical Considerations

The study strictly observed ethical standards throughout the research process. Permission to
conduct the study was secured from the school administration and the Graduate School of Leyte
Normal University. Participation in the study was voluntary, and students were informed about the
objectives and procedures of the research prior to participation. Confidentiality and anonymity of the
participants were ensured by coding the gathered data and avoiding the disclosure of personal
information. The participants were also informed that they could withdraw from the study at any time
without penalty. All collected data were used solely for academic and research purposes.

3. Results and Discussion

This section presents the findings of the study regarding the effects of Project-Based Learning
on the scientific literacy and earthquake disaster preparedness of Grade 7 students. The findings are
organized according to the research questions and hypotheses. Data were analyzed using jamovi
version 2.6.26 through descriptive statistics and paired-samples t-tests. The results are presented
systematically and interpreted based on the study’s theoretical framework and related literature.
3.1. Scientific Literacy of Grade 7 Students Before and After the PjBL Intervention

This section presents the mean pretest and posttest scores of Grade 7 students in the Scientific
Literacy Test on earthquakes before and after the implementation of Project-Based Learning (PjBL).
The results provide an overview of the students’ scientific literacy levels and serve as an initial basis
for determining the effectiveness of PjBL in improving their understanding of earthquake-related
concepts and scientific processes.
Table 1. Descriptive Statistics for the Mean Pretest and Posttest Scores of Grade 7 Students in
the Scientific Literacy Test on Earthquakes

Mean Per Scientific

Test N Mean SD SE Ttem Literacy Level Interpretation

Limited understanding of
Pretest 36 6.56 1.90 0317 0.22 Low scientific concepts and

processes

Satisfactory understanding
Posttest 36 12.06 551 0918 0.40 Moderate with developing

application skills
The results revealed that the students obtained a low level of scientific literacy during the
pretest, indicating limited understanding of earthquake-related scientific concepts and processes prior
to the intervention. After the implementation of Project-Based Learning (PjBL), the students’ posttest
scores increased to a moderate level, reflecting improved understanding and developing application
skills in science. The increase in the mean score suggests that the PjBL activities helped students
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actively engage in inquiry, collaboration, and problem-solving tasks related to earthquakes. The
experiential and learner-centered nature of the intervention allowed students to connect scientific
concepts with real-life situations, which contributed to better comprehension and interpretation of
scientific information. These findings imply that Project-Based Learning was effective in enhancing the
scientific literacy of Grade 7 students in earthquake education.
3.2. Disaster Preparedness of Grade 7 Students Before and After the PjBL Intervention

The mean pretest and posttest scores of Grade 7 students in the Disaster Preparedness Test on
earthquakes provided a quantitative basis for assessing changes in their understanding before and after
the implementation of Project-Based Learning (PjBL). The pretest reflected students’ initial knowledge
and readiness, while the posttest indicated their improved performance after engaging in structured,
learner-centered activities focused on earthquake preparedness. The comparison of means served as an
indicator of PjBL’s effectiveness in enhancing students’ understanding of safety procedures,
emergency responses, and appropriate actions during earthquake events.
Table 2. Descriptive Statistics for the Mean Pretest and Posttest Scores of Grade 7 Students in
the Disaster Preparedness Test on Earthquakes

Mean Per Disaster
Test N Mean SD SE Preparedness Interpretation
Item
Level
Pretest 36 554 147 245 158 Low Limited readiness and
preparedness
Posttest 36 94.1 363 606  2.69 Moderate Average preparedness;

needs improvement

The results showed that students initially demonstrated a low level of disaster preparedness,
indicating limited readiness and understanding of appropriate responses during earthquake-related
situations. This suggested that before the intervention, learners had insufficient knowledge of safety
procedures and emergency actions during seismic events. After the implementation of Project-Based
Learning (PjBL), the posttest results showed an improvement, reflecting a transition to a moderate
level of preparedness. The findings implied that the PjBL intervention contributed to the enhancement
of students’ earthquake disaster preparedness through active and learner-centered learning experiences.
3.3. Significant Difference Between the Pretest and Posttest Scientific Literacy Scores

This section presents whether there was a significant difference between the pretest and
posttest scores in scientific literacy and disaster preparedness among Grade 7 students after the
implementation of Project-Based Learning (PjBL). It compares students’ baseline performance before
the intervention with their post-intervention scores to determine the extent of learning gains in terms of
knowledge, skills, and application of earthquake-related concepts. The analysis evaluates the
effectiveness of PjBL in improving students’ scientific literacy and disaster preparedness.
3.3.1. Paired-Samples t-Test Results for Scientific Literacy Scores

A paired-samples t-test was conducted to determine whether the increase in students’
scientific literacy scores after the implementation of Project-Based Learning (PjBL) was statistically
significant. This test was appropriate since it compared pretest and posttest scores from the same group
of Grade 7 students on earthquake-related scientific literacy. Prior to the analysis, the assumptions were
checked to ensure the validity of the results. The Shapiro-Wilk test indicated that the data were
normally distributed, and no significant outliers were observed, confirming that the assumptions for
parametric testing were met. These results justified the use of a paired-samples t-test to examine the
significance of the learning gains.
Table 3. Paired Samples t-Test Results for Pretest and Posttest Scores of Grade 7 Students in the
Scientific Literacy Test on Earthquakes

Measure Mean SE dar Cohen’s Interoretation
Comparison Difference  Difference P d P
Posttest — Pretest  5.50 1.06 518 35 <.001 0.863 Significant

Note. A paired-samples t-test was conducted to compare students’ scientific literacy scores before and after the intervention.
Results revealed a statistically significant increase in posttest scores compared to pretest scores.

Table 3 presents the paired-samples t-test results comparing the pretest and posttest scientific
literacy scores of Grade 7 students on earthquakes. The analysis revealed a statistically significant
difference between the two sets of scores, t(35) = 5.18, p < .001, indicating that students achieved
higher scientific literacy scores after the implementation of Project-Based Learning (PjBL). The
computed effect size (d = 0.863) further indicated a large practical effect, suggesting that the
intervention produced meaningful improvements in students’ understanding and application of
earthquake-related scientific concepts. These findings imply that the PjBL activities effectively
enhanced students’ ability to analyze scientific information, engage in inquiry, and apply concepts to
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real-life disaster situations. The improvement may be attributed to the collaborative, experiential, and
learner-centered nature of the intervention, which encouraged active participation, critical thinking, and
problem-solving throughout the learning process.

The findings are consistent with the study of Lazonder and Harmsen (2016), which reported
that inquiry-based learning with proper scaffolding improves science achievement and conceptual
understanding. Similarly, Oliver, McConney, and Woods-McConney (2021) found that inquiry-
oriented instruction enhances scientific literacy and student engagement in science education contexts.
Furtak (2017) also emphasized that structured inquiry approaches positively influence students’
academic performance and scientific reasoning skills. The present findings suggest that integrating
PjBL in earthquake education helped students connect abstract scientific concepts with authentic
experiences and practical applications. Overall, the results demonstrated that Project-Based Learning
was effective in enhancing the scientific literacy of Grade 7 students.

3.3.2. Paired-Samples t-Test Results for Disaster Preparedness Scores

A paired-samples t-test was conducted to determine whether the increase in students’ disaster
preparedness scores after the implementation of Project-Based Learning (PjBL) was statistically
significant. This test was appropriate as it compared pretest and posttest scores from the same group of
Grade 7 students in earthquake disaster preparedness. Prior to analysis, the assumptions were checked,
and results showed that the data were normally distributed with no significant outliers, confirming the
suitability of a parametric test.

Table 4. Paired Samples t-Test Results for Pretest and Posttest Scores of Grade 7 Students in the
Disaster Preparedness Test on Earthquakes

Measure Mean SE dar Cohen’s Interoretation
Comparison Difference  Difference P d P
Posttest — Pretest  38.7 7.52 515 35 <.001 0.858 Significant

Note. A paired-samples t-test was conducted to compare students’ disaster preparedness scores before and after the intervention.
Results revealed a statistically significant increase in posttest scores compared to pretest scores.

Table 4 presents the paired-samples t-test results comparing the pretest and posttest disaster
preparedness scores of Grade 7 students on earthquakes. The analysis revealed a statistically significant
difference, t(35) = 5.15, p < .001, indicating that students performed significantly better after the
implementation of Project-Based Learning (PjBL). The mean gain reflected a notable improvement in
students’ disaster preparedness, suggesting enhanced understanding of safety procedures, emergency
response, and earthquake preparedness strategies. The effect size (d = 0.858) indicated a large practical
effect, confirming that the improvement was not only statistically significant but also educationally
meaningful. These results are consistent with the findings of Koca and Arkan (2020), who reported that
structured disaster training significantly improves learners’ preparedness and response self-efficacy,
and Libayao et al. (2024), who found that project-based disaster learning enhances students’
preparedness levels and retention of earthquake response procedures.

Similarly, Inocian et al. (2025) emphasized that experiential and simulation-based learning
strengthens both conceptual understanding and practical disaster response skills, while Da Silva and
Helnywati (2021) highlighted that project-based disaster education helps learners translate theoretical
knowledge into real-life emergency actions. In contrast, Cordon and Polong (2020) argued that
traditional rote instruction is insufficient in developing practical disaster preparedness skills due to
limited experiential engagement. The findings suggest that PjBL provided a learner-centered and
contextualized learning experience that significantly improved students’ disaster preparedness by
bridging the gap between theoretical knowledge and real-world application in earthquake situations.

In summary, the results revealed statistically significant improvements in both scientific
literacy and disaster preparedness among Grade 7 students after the implementation of Project-Based
Learning (PjBL), indicating that inquiry-based, collaborative, and experiential learning activities
enhanced students’ conceptual understanding and practical application of earthquake-related concepts.
These findings support the studies of Almulla (2020), Wardah et al. (2022), and Kartini et al. (2021),
which emphasized that PjBL improves scientific literacy through meaningful and authentic learning
experiences. Similarly, the findings align with Libayao et al. (2024) and Inocian et al. (2025), who
reported that project-based and experiential approaches strengthen disaster preparedness and response
skills among learners. Overall, the study demonstrated that Project-Based Learning was effective in
enhancing both the scientific literacy and disaster preparedness of Grade 7 students by promoting
meaningful learning, critical thinking, and the practical application of earthquake preparedness
concepts in real-life situations.
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3.4. Proposed Project-Based Learning Instructional Materials Integrating DRRM Concepts in
Grade 7 Science Lessons

In response to the significant gains in scientific literacy and disaster preparedness, a set of
Project-Based Learning (PjBL) instructional materials integrating Disaster Risk Reduction and
Management (DRRM) concepts was developed for Grade 7 Science, focusing on earthquake-related
lessons. The development was grounded on the study’s findings, which showed significant
improvements in scientific literacy (t(35) =5.18, p <.001, d = 0.863) and disaster preparedness (t(35) =
5.15, p < .001, d = 0.858), indicating that learners benefited from structured, inquiry-based,
collaborative, and experiential learning activities. Thus, the instructional materials were designed to
further strengthen conceptual understanding and the practical application of earthquake preparedness
through authentic learning experiences. The proposed package consisted of four integrated PjBL
modules aligned with Grade 7 Science competencies and DRRM principles, namely: Earthquake
Hazard Mapping Project, School Emergency Preparedness Plan Development, Earthquake Simulation
and Response Drill Project, and Community Awareness Campaign on Earthquake Safety. Overall, the
instructional materials provided a learner-centered framework that integrates science and DRRM,
aiming to enhance scientific literacy, improve disaster preparedness, and promote responsible
citizenship among Grade 7 students through inquiry, collaboration, and real-world application.

4. Conclusion

This study examined the effects of Project-Based Learning (PjBL) on the scientific literacy
and disaster preparedness of Grade 7 students in earthquake-related science instruction using a quasi-
experimental one-group pretest—posttest design involving 36 Grade 7 students. Anchored on
Constructivist Theory and Experiential Learning Theory, the study found that Project-Based Learning
significantly improved students’ scientific literacy and disaster preparedness. In response to the first
research question, the mean Scientific Literacy Test score increased from 6.56 (SD = 1.90), interpreted
as low scientific literacy, to 12.06 (SD = 5.51), interpreted as moderate scientific literacy after the
intervention. For the second research question, the mean Disaster Preparedness Questionnaire score
increased from 55.4 (SD = 14.7), interpreted as low disaster preparedness, to 94.1 (SD = 36.3),
interpreted as moderate disaster preparedness following the implementation of PjBL. In response to the
third research question, the study revealed a statistically significant difference between the pretest and
posttest scores in both scientific literacy, t(35) = 5.18, p < .001, d = 0.863, and disaster preparedness,
t(35) = 5.15, p < .001, d = 0.858, indicating large effect sizes and confirming the effectiveness of
Project-Based Learning in improving students’ learning outcomes. Finally, in response to the fourth
research question, the findings served as the basis for the development of Project-Based Learning
instructional materials integrating Disaster Risk Reduction and Management (DRRM) concepts into
Grade 7 Science lessons through activities such as hazard mapping, earthquake simulations, fault
identification, disaster risk analysis, and emergency response planning. Overall, the study concludes
that Project-Based Learning is an effective instructional approach for enhancing scientific literacy and
disaster preparedness among Grade 7 students and supports the integration of contextualized and
experiential DRRM-based instruction in science education.

5. Recommendations

Based on the findings and conclusions of the study, several recommendations are proposed to
strengthen the implementation of Project-Based Learning (PjBL) in science education, particularly in
enhancing students’ scientific literacy and disaster preparedness in earthquake-related topics. Science
teachers are encouraged to integrate Project-Based Learning activities into earthquake and disaster-
related lessons to improve learners’ scientific understanding and preparedness competencies through
meaningful and experiential learning experiences. School administrators may support professional
development programs and training workshops that equip teachers with the knowledge and skills
necessary to implement learner-centered and inquiry-based instructional strategies -effectively.
Curriculum developers are likewise encouraged to strengthen the integration of contextualized Disaster
Risk Reduction and Management (DRRM) concepts and disaster preparedness education within the
science curriculum to ensure relevance to real-world situations. Schools may also conduct regular
disaster preparedness activities, simulations, and collaborative projects that allow students to apply
scientific concepts in authentic disaster scenarios. Furthermore, future researchers are encouraged to
conduct similar studies using larger sample sizes, control groups, and longer intervention periods to
further validate and expand the findings of the present study.

Www.ijrp.org



%, IRPORG

Research Publicat
ISSN: 2708-3578 (Online)

Blessie Nerza / International Journal of Research Publications (IJRP.ORG)

1506

Acknowledgements
The researcher sincerely expresses profound gratitude to Almighty God for His guidance,
wisdom, strength, and countless blessings throughout the completion of this study. Heartfelt

appreciation is extended to Leyte Normal University under the leadership of Dr. Gil Nicetas B.

Villarino and to the Graduate School headed by Dr. Cleofe L. Lajara for their academic support and

encouragement. Special recognition is given to Dr. Fabiana P. Pefieda for her invaluable guidance,

expertise, patience, and unwavering support throughout the conduct of this study. The researcher also
extends sincere appreciation to the panel members, school administrators, science teachers, and
participating Grade 7 students for their cooperation and contributions to the success of the research.

Finally, the researcher gratefully acknowledges his family, relatives, friends, and classmates for their

love, prayers, encouragement, and moral support throughout this academic endeavor.

Al Acknowledgements

Artificial Intelligence (Al) tools were used solely for language refinement, grammar checking,
formatting assistance, paraphrasing, and improving the clarity and coherence of the manuscript. Their
use was strictly limited to editorial and technical support, while all data collection, analysis,
interpretation, and formulation of findings, conclusions, and recommendations were independently
conducted by the researcher. The researcher ensured compliance with academic integrity and ethical
standards, confirming that Al was not used to generate data or research results; thus, full responsibility
for the originality and validity of the study remains with the researcher.

About the Author

Blessie Nerza is currently pursuing a Master of Arts in Education major in Science at Leyte

Normal University and holds a Bachelor’s degree in Secondary Education major in Science. The author
is interested in science education, Project-Based Learning (PjBL), disaster preparedness, and scientific
literacy, with a focus on learner-centered and inquiry-based teaching strategies. The author advocates
for experiential learning and the integration of Disaster Risk Reduction and Management (DRRM) in
science instruction to develop critical thinking, engagement, and resilience among learners, and aims to
contribute to the improvement of science education through innovative and evidence-based practices.

References

Almulla, M. A. (2020). The effectiveness of the project-based learning (PBL) approach as a way to
engage students in learning. SAGE Open, 10(3), 1-15. https://doi.org/10.1177/2158244020938702

Bernal, A. D., & Apdohan, J. D. (2023). Environmental and disaster risk literacy of Senior High School
students in Sibagat, Agusan del Sur. International Journal of Disaster and Development Issues, 3(1),
23-31. https://www.ijddi.net/index.php/ijddi/article/view/49

Cahapay, M. B., & Ramirez, R. B. (2019). Relationship between science literacy and disaster
preparedness of Grade VIII students. Asian Journal of Science Education, 1(2), 1-10.
https://jurnal.usk.ac.id/AJSE/article/view/16803

Carlina, S., & Djukri. (2018). Project-based learning based on local potential to improve environmental
literacy. Jurnal Pendidikan IPA Indonesia, 7(2), 178-186. https://doi.org/10.15294/jpii.v7i2.14290

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Lawrence Erlbaum
Associates.

Cordon, J. M., & Polong, J. D. B. (2020). Behind the Science literacy of Filipino students at PISA 2018:
A Case study in the Philippines’ Educational System. Integrated Science Education Journal, 1(2),
72-78. https://doi.org/10.37251/isej.v1i2.59

Da Silva, A. M., & Helnywati, H. (2021). A cross-disciplinary project-based learning to raise
Indonesian students’ awareness of natural disasters. International Journal of Education, 14(1), 1—
10. https://ejournal.upi.edu/index.php/ije/article/view/37725

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, M. P.
(2014). Active learning increases student performance in science, engineering, and mathematics.
Proceedings  of the  National Academy  of  Sciences, 111(23), 8410-8415.
https://doi.org/10.1073/pnas.1319030111

Furtak, E. M., Seidel, T., Iverson, H., & Briggs, D. C. (2012). Experimental and quasi-experimental
studies of inquiry-based science teaching: A meta-analysis. Review of Educational Research,
82(3), 300-329. https://doi.org/10.3102/0034654312457206

Inocian, F. J. A., Cuasito, M. N., Abarquez, J. M., Agner, K. R. P., Dekire, K. O., Gella, M. G. B., Natad,
V.J. C,, Payac, M. J. L, Saytas, C. D., Teqquillo, J. Y. G., Clamares, K. J. M., & Pelandas, A. M.
0. (2025). Probing the relationship between disaster awareness and preparedness toward student
resilience in disaster management. International Journal of Research and Innovation in Social
Science, 9(3), 1632—1644. https://doi.org/10.47772/1JRISS.2025.90300129

Kartini, S., Santoso, D., & Yusuf, M. (2021). Developing disaster mitigation literacy through STEM-
based project-based learning. Jurnal Pendidikan Sains Indonesia, 9(3), 447-456.

Www.ijrp.org



%, IJRP.ORG

nal of Research Publicat
ISSN: 2708-3578 (Online)

Blessie Nerza / International Journal of Research Publications (IJRP.ORG)

1507

https://doi.org/10.24815/jpsi.v9i3.21121

Koca, B., & Arkan, G. (2020). The effect of a disaster management training program based on the
Jennings Disaster Nursing Management Model on nursing students’ preparedness perceptions
and response self-efficacy. Public Health Nursing, 37(5), 769-777.
https://doi.org/10.1111/phn.12760

Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and development.
Prentice-Hall.

Lazonder, A. W., & Harmsen, R. (2016). Meta-analysis of inquiry-based learning: Effects of guidance.
Review of Educational Research, 86(3), 681-718. https://doi.org/10.3102/0034654315627366
Libayao, H. G. C., Navaluna Jr., C. A., Allosada, J. L., & Tacadena, J. E. (2024). Disaster education in

elementary school curriculum: Basis for framework designing. Journal of Learning and
Educational Policy, 4(3), 15-22. https://doi.org/10.55529/jlep.43.15.22
Oliver, M., McConney, A., & Woods-McConney, A. (2021). The efficacy of inquiry-based instruction
in science: A comparative analysis of six countries using PISA 2015. Research in Science
Education, 51(Suppl 2), 595-616. https://doi.org/10.1007/s11165-019-09901-0
Organisation for Economic Co-operation and Development (OECD). (2019). PISA 2018 results: What
students know and can do — Philippines country note. https://www.oecd.org/pisa/publications/
Organisation for Economic Co-operation and Development (OECD). (2023). PISA 2022 results:
Country notes — Philippines. https://www.oecd.org/en/publications/pisa-2022- results-volume-
i-and-ii-country-notes_ed6fbccS-en/philippines a0882a2d-en.html
Singh, K., & Linthoingambi, S. (2024). A quasi-experimental study to assess the effectiveness of
educational package on knowledge regarding disaster preparedness among high school
students at Adityanath Jha Inter College Rudrapur, Uttarakhand. Nanotechnology
Perceptions. https://api.semanticscholar.org/CorpusID:273814180
Wardah, N., Sugiyarto, K., & Ikhsan, J. (2022). Scientific reasoning improvement through project-
based learning: A case in Indonesian secondary schools. Journal of Science Learning, 5(1),
40-47. https://doi.org/10.17509/js1.v511.39345

Www.ijrp.org



