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ABSTRACT

The perennial problem of Philippine education characterized by the lack of uniform laboratory apparatus
and activities across schools, can be one culprit of low performance in the PISA examinations and ranking.
During its conceptualization stage, this study intended to develop a set of activities for optics that allow the
guided- inquiry opportunity. A series of evaluation refined the activity to its optimum version and was
implemented in a single section in one public school in the Division of Misamis Occidental. Trend of
student performance showed that students had a good performance and that the guided inquiry activities
helped them in their learning acquisition. The quality of performance task output also showcased the depth
of learning acquired by students. The normalized also yielded a medium gain that signifies the guided
inquiry virtual activities can engender learning despite the absence of 3- dimensional hands-on laboratory
activities.
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INTRODUCTION

Science laboratories play a significant role in learning scientific concepts effectively. A laboratory is a
learning environment where the students engage in groups or learn individually through observation,
exercise, and practical experiments using materials and phenomena. It gives them chances to put into
practice several theoretical concepts. Since the nineteenth century, the scientific laboratory learning
environment has been a substantial component of science education (Nyutu et al.,2021). It was affirmed by
de Borja and Marasigan (2020), who considered laboratories the heart of science, wherein learners can
perform the science concepts they learned. Even so, numerous public schools around the Philippines are
confronted by a shortage of scientific equipment and materials and their laboratory facilities (Hadjiet al.,
2020). Simulation can be seen as a transformative technology that revolutionizes learning methods,
providing group reflections, integrating both theory and practice, and creating new prospects for
exploratory, challenging cases (Maria Zenios, 2020). A simulation is a practical approach to practice and
learning that can be applied to various disciplines. It serves as a proxy to reinstate and enhance real
experiences with piloted ones, imitating significant attributes of the real world in a fully interactive manner
(Hong, J. et. Al., 2022). The practical application of simulation-based training provides the instructions of
real-world circumstances, helping to analyze the content, and hence reducing the barrier between the online
or offline learning ecosystem and the real-environment (Almasri, F., 2022). This practicality underscores the
effectiveness of simulation-based learning in preparing students for real-world scenarios.

The underlying motive for such action is the lack of school facilities—Ilaboratory rooms, to be specific—that
allow engaging science activities, which often require a variety of apparatuses. Science laboratories play a
significant role in learning scientific concepts effectively. A laboratory is a learning environment where the
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students engage in groups or learn individually through observation, exercise, and practical experiments
using materials and phenomena Moreover, no systematic study that evaluated the status of secondary
schools’ science Laboratory under the Davao del Sur Division in the Philippines. Hence, this study
presented a picture of the status of this significant learning environment for Science Education.

In an interview with the teachers and the students in one of the public schools in Calamba, Misamis
Occidental, it has come to a consensus that to effectively teach the concepts of light, mirrors, and lenses is
through the use of laboratory apparatuses such as actual mirrors (plane and curved mirrors) and lenses. At
the same time, it is also a challenge for teachers and students to learn science. Science, such as physics, is
conceptual science grounded in experiments, implying that one must have accurate tools to grasp scientific
knowledge fully. While laboratory apparatus holds a promising future in empowering students to be
interested in taking the field of science as a career, the country is at the mercy of a nationwide scarcity of
laboratory infrastructure. Globally, several studies revealed the status of laboratories in different
international universities. It was emphasized by An et al. (2019) that general chemistry laboratories should
have the necessary equipment for the students to learn practical laboratory skills since laboratories are part
of a science student’s identity. But Bogusevschi et al. (2020) argued that because of the limited budget and
high maintenance conditions, public schools are prone to lack materials and equipment in their different
laboratories, especially in science. Daba et al. (2016) added that even with the acknowledgment of authors
on how integral science laboratories are, inadequate materials and equipment are still observed. Research
showed the low status of Wolaita Zones, Ethiopia in terms of science equipment and has indicated that
laboratory furniture such as tables, cabinets, shelves, sinks, etc., were absent totally in some schools and are
not properly setup in other high schools which do not support authentic teaching and learning in science
(Zengele & Alemayehu, 2019). A study conducted by Gudyanga and Jita (2019) revealed that in South
Africa, even with the effort to make a stronghold in science laboratories for physical sciences, they are still
experiencing finite access to these materials. This is reflected in their view of a successful Physics
classroom as highly facilitative of hands-on learning. The use of simulation and video is also far from ideal
because of the lack of computers to cater to individual students. With the lack of learning facilities in public
schools, the academic achievement of Filipino learners plummeted as the country participated in the Trends
in International Mathematics and Science Study (TIMSS) in 2019 and Programme for International Student
Assessment (PISA) in 2022 which debuted the result of PISA 2018. Thus, this study aimed to develop a
simulation-based learning package in Mirrors and Lenses, as an alternative to public schools’ lack of
laboratory apparatus. The developed material will provide Physics teachers in public schools with additional
support in pursuing a profound and deeper student understanding through simulation-based learning. This
will also help students possess the topic’s fundamental concepts.

METHODOLOGY

2.1 Research Design

This study utilized a descriptive method in examining the gathered data. The quantitative method was
involved in this study, especially in determining the significant difference in the development of guided-
inquiry laboratory activities with the aid of smartphones. The research design in this study follows the
ADDIE (Analysis, Design, Development, Implementation, and Evaluation) model of instructional
framework to investigate the effectiveness of simulation-based guided inquiry laboratory activities for
Mirrors and Lenses in Grade 10 students during the school year 2023-2024.

2.2 Research Subjects

This study’s subjects are the students enrolled in Grade 10 for the school year 2023-2024. These students
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are currently taking up topics on physics as stipulated in the Department of Education’s Curriculum Guide
and MELCs (Most Essential Learning Competencies)

2.3 Research Setting

This research was conducted in one of the public schools in Calamba, Misamis Occidental. In this study, the
whole process for gathering the data will be (a) the development of the activities, (b) the implementation of
the activities. The researcher will be mapping the objective of the Grade 10 competency under the K-12
Basic Education Curriculum. The activities will make use of the Phet Interactive simulation on geometric
optics. The developed laboratory package was assessed by a panel of evaluators who hold graduate degrees
in physics education or have taught physics for longer than three years.

2.4 Data Gathering Procedure

2.4.1 Development of the laboratory package

The researcher uses the ADDIE model (Analysis, Design, Development, Implementation, and Evaluation) to
develop the laboratory package. The laboratory package includes crafting the lesson plan for the topic of
mirrors and lenses, the corresponding laboratory activities, written works such as quizzes, and the
achievement test following the context of mirrors and lenses. An open-ended questionnaire will be given to
the teachers and the Grade 10 learners to assess the difficulties they have encountered when learning the
concepts of mirrors and lenses.

2.4.1.1 Need analysis for students and teachers

The needs analysis is an open-ended survey questionnaire administered to teachers and students in a public
school. The survey questions are related to learning the concepts of mirrors and lenses. This will help gather
collective information on the teachers’ teaching and learning experiences, including the difficulties they
have experienced on the topic and their opinions and insights on the integration of simulations in learning
the concepts of mirrors and lenses.

2.4.1.2 Use ADDIE Model

The ADDIE model will be used as a guide in developing the laboratory package. This includes the needs for
analysis of the teachers and the learners, designing and developing the laboratory package, including the
lesson plan, the laboratory activities, and the achievement test. It will also provide insights and comments
from the teachers and learners regarding the manual of the laboratory package, which in turn will be used to
enhance the developed laboratory package.

2.4.2 Evaluate the laboratory package based on the Department of Education-approved assessment
tool by a panel of evaluators.

2.4.2.1 Educational Quality Evaluation

Educational Quality Evaluation is among the Learning Resources Management and Development System
(LRDMS) evaluation instruments. It determines the accuracy of the laboratory package’s print manual,
which will be evaluated using the criteria discussed under the LRMDS evaluation tool in terms of accuracy,
content, correctness, appropriateness, and sustainability of the presentation, language, and visuals for target
users.
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2.4.3 Investigate the efficacy of the developed laboratory package based on a) the performance of the
students and b) their respective gain scores.

2.4.3.1 Performance of the students

The students’ performance has two (2) segments: written works (30% of the actual grade contribution) and
performance task (40% of the actual grade contribution).

a. Written Works

The written works consist of the pretest, activities 1 and 2, quiz, and posttest; the performance task consists
of the project and a video discussion of the students.

b Performance Task

The performance task was composed of the project pinhole camera and a video discussion on how an image
is produced using the constructed pinhole camera.

2.4.3.2 Gain Scores of the Students

The scores obtained by the students in the achievement tests (pretest and posttest) are used in this section to
determine their respective gain scores. Note that the study includes forty-five (45) students. However, five
(5) of these students, S8, S10, S18, S42, and S45, did not have a pretest or posttest due to their absence. In
this case, only forty (40) students were included in the section.

2.4.4 Gather the feedback and insights of the students on the use of the laboratory package

After this study was implemented, the students were given a questionnaire designed to gather their insights
and feedback on using the laboratory package. Their answers were analyzed thematically to find a
consensus on an overarching answer to this study.

RESULTS

3.1 Developed Laboratory Package

(2020) study, laboratories are considered the heart of science, wherein learners can perform the science
concepts they learned. Numerous public schools around the Philippines are confronted by a shortage of
scientific equipment and materials and their laboratory facilities (Hadji et al., 2020). Garcia et al. (2022)
also added that the science primary students they interviewed about their experience in the absence of
science laboratory activities during online learning concluded the experience as “finding light in the dark.”
Moreover, Berame (2022) states that one of the challenges of senior high school students in doing science-
related tasks during online classes is finding science laboratories. Not only the lack of laboratories or
apparatuses was the leading factor in the low performance of the students in learning light, mirrors, and
lenses. The student respondents

3.1.1 Budget of Works

The activities were allotted for eight (8) days of simulation-based guided inquiry learning implementation.
The manual has undergone two (2) iterative revisions based on the evaluators’ comments and suggestions to
ensure that it is error-free. It contains the lesson plan, achievement test, quiz, laboratory activities, and
project.
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3.2 Evaluate the laboratory package based on the Department of Education-approved assessment tool
by a panel of evaluators.

Using the LRMDS to evaluate the laboratory package manual, it obtained an average score of 3.9 in
‘content’, 3.89 in ‘format’, 3.92 in ‘presentation and organization’, and 4 in ‘accuracy and up-to-dateness’.
Since the manual garnered a perfect score of 24 points in the fourth category—accuracy and up-to-
dateness—it was suitable to use. These are the average scores of the evaluators on each factor.

Table 3.2.1 Overall rating of the laboratory package

Components Average Mean|Interpretation
Factor 1: Content 3.9 Very Satisfactory
Factor 2: Format 3.89 Very Satisfactory
Factor 3: Presentation & Organization [3.92 Very Satisfactory
Factor 4: Accuracy & Up-to-datedness|4 Very Satisfactory
Overall Rating 3.9 Very Satisfactory

TABLE OF
CONTENTS

PAQAG RSk e

LABORATORY
ACTIVITIES

Figure 3.1 Developed Laboratory Package
3.1.2 Needs Analysis

It was determined through needs analysis that teachers found it difficult to teach the concept of image
formation in mirrors and lenses without the Presentation & Organization appropriate laboratory apparatus,
such as curved mirrors and lenses. More often than not, the main challenge in teaching mirrors and lenses is
the lack of the apparatuses/laboratory required for this lesson. The country’s status depends on its laboratory
infrastructure. Students are deprived of the opportunity to be equipped by experience due to the
unavailability of sci-lab. In de Borja and Marasigan’s
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3.3 Efficacy of the developed laboratory package on a) the performance of the students and b) their
respective gain scores.

3.3.a. Performance of the students

Student S26 had the highest score, garnering an actual grade of 61.97. Meanwhile, student S45 had the
lowest score, garnering an actual grade of 54.15. While student S45 had a positive trend in his weighted
scores, it is important to note that he had the lowest progress, making his scores appear nearly flat.

Performance of the Students
70.00 ——
60.00 —
50.00 —
40.00 —
30.00 —
20.00 —

10.00 —

Wwi1

WWwW2 WW3 Ww4 WW5 WWwWeé PT
Students
& s1 & s2 S3 @ S4 @ S5 S6 S7 S8 S9 S10 S11
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S22 S23 S24 4@ S25 @ S26 @ S27 @ S28 @ S29 @ S30 @ S31
@ S32 @ S33 @ S34 @ S35 @ S36 @ S37T @ S38 @ S39 @ S40 S41
& S42 @& S43 S44 @ S45

Figure 3.3.a Positive trend in the performance of the students
3.3.b Achievement (Pretest & Posttest)

Table 3.3.b Gain scores of the students

Criteria  [Frequency|Percentage
High 5 12.5%
Average (30 5%

Low 10%
Stable 1 2.5%
Decreased|0 0%
TOTAL |40 100.00%

The majority of the students in Section Serenity were ‘average’ based on their individual gain scores. On
average, the students have garnered a mean gain score of 0.54. About 75% of the students (30 students) have
an “average” gain score, 2.50% (1 student) have a “stable” gain score, 10.00% (4 students) have a “low”
gain score, and 12.50% (5 students) have a “high” gain score.

3.4 Students’ feedback and insights on the use of the laboratory package

Overall, the grade 10 students found the simulation-based learning to be a different experience than the
usual classroom setting. Students noted that they felt engaged, excited, happy, and motivated to participate in
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physics class, considering that the experience was new to them.

CONCLUSION

The laboratory package implemented has improved the students’ academic performance on light, mirrors,
and lenses.

RECOMMENDATIONS

With this in mind, it is recommended that science educators and curriculum specialists design and develop
another simulation-based laboratory package for a quarter or more. Educators are also encouraged to explore
online platforms to incorporate into their classes, which will significantly improve their students’
performance.

REFERENCES

Adams, W. K., Armstrong, Z., & Galovich, C. (2015). Can students learn from PhET sims at home,
alone? In A. Churukian, D. Jones, & L. Ding (Eds.), Proceedings of Physics Education Research
(PER) Conference on Critical Examination of Laboratory-Centered Instruction and Experimental
Research in Physics Education (pp.23-26). AAPT. https://doi.org/10.1119/perc.2015.pr.001

2. Agra, G., Soares, N., Simplicio, P., Lopes, M. M., Melo, M. das gracas, & Lima da Noébrega, M.
(2019). Analysis of the Concept of Meaningful Learning in Light of the Ausubel’s Theory. Revista
Brasileira de Enfermagem, 72(1), 248-255.

3. Ahmad, L. S., & Prasetyo, Z. K. (2023). Discovery Learning Model-based Virtual Lab on
Photoelectric Effect Material to Improve Critical ThinkingSkills.
https://doi.org/10.24042/jipfalbiruni.v12i2.17553

4. American Physics Society. (2008). Why study physics? Retrieved May 25, 2013, from
http://lwww.aps.org/programs/education/whystud y.cfm

5. Aminoto, T, et al. (2020). Assessing Pre-Service Physics Teachers’” Competencies in Designing Photo-
Electric Effect Experiment Using Phet Simulation. Journal of Physics: Conference Series PAPER.
https://doi.org/10.1088/1742- 6596/1876/1/012065

6. Aseeri, M. M. Y. (2020). Abstract Thinking of Practicum Students at Najran University in Light of
Piaget’s Theory and Its Relation to Their Academic Level. Journal of Curriculum and Teaching, 9
(1), 63. https://doi.org/10.5430/jct.vOn1p63

7. Banda, H. J., & Nzabahimana, J. (2021). Effect of Integrating Physics Education Technology
Simulations on Students’ Conceptual Understanding in Physics: A Review of Literature. Physical
Review Physics Education Research, 17(2), 23108. https://doi.org/10.1103/Phys Rev Phys Educ
Res.17.023108

8. Banda, H. J., & Nzabahimana, J. (2022). The Impact of Physics Education Technology (PhET)
Interactive Simulation-Based Learning on Motivation and Academic Achievement Among Malawian
Physics Students. Journal of Science Education and Technology. https://doi.org/10.1007/s10956-022-
10010-3

9. Bajpai, M. & Kumar, A. (2015). Effect of virtual laboratory on students’ conceptual achievement in
physics, International Journal of Current Research,7 (2), 12808-12813

10. Baylon, Caryll A., Bulat-ag, Jeramie and Ysa-al, Jovelyn. (2016). Do-It-Yourself (DIY) Science
Instrument. Retrieved April 11, 2018 from www.researchgate
11. Belnas, Ilvan & Uy, Francis Marc. (2016). Development of a Do-It-Yourself (DY) Science
Equipment in Electromagnetism: Brushless Generator. Undergraduate Thesis. Mindanao State
University- Iligan Institute of Technology, Iligan City
Page 2564

www.rsisinternational.org


https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/
http://www.aps.org/programs/education/whystud

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS [Volume VI Issue VI June 2024

“* RSIS ¥

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

Berame, F. J. V. (2022). Struggles of Senior High School Students in Doing Science-related Tasks.
International Journal of Advanced Multidisciplinary Studies, 2(5). https:// www.ijams-bbp.net/wp-
content/uploads/2022/05/1JAMS-MAY-68- 80.pdf

Bouchiraka, 1. (2023). The Original ADDIE Model. The ADDIE Model Explained: Evolution, Steps,
and Applications. https://research.com/education/the-addie-
model?fbclid=IwARODY SEws06aV4rEgsw84d1 Y Kt45qaatgXZd00zOQPUXO7xCtmiZbYqjP8 w
Chiu, J. L., DeJaegher, C. J., & Chao, J. (2015). The effects of augmented virtual science laboratories
on middle school students’ understanding of gas properties. Computers & Education, 85, 59-73.
https://doi.org/10.1016/j.compedu.2015.02.007

Cildir, S. (2016). Physics teacher candidates’ opinions on fiber optics and new technologies in this
field. Eurasia Journal of Mathematics, Science & Technology Education, 12(3), 539-547.
https://doi.org/10.12973/iser.2016.2002a

De Borja, J. M. A., & Marasigan, A. C. (2020). Status of Science Laboratory in a Public Junior High
School. International Journal of Research Publications, 46(1). https://ijrp.org/paper- detail/959.
Department of Physics (n.d). PHYS12 Introductory to Physics Il laboratory manual. College of
Science and Mathematics (CSM), Mindanao State University-lligan Institute of Technology (MSU-
1T).

Didik, P., Konsep, P., Aryani, P. R., Akhlis, I., & Subali, B. (2019). Penerapan Model Pembelajaran
Inkuiri Terbimbing Berbentuk Augmented Reality pada Peserta Didik untuk Meningkatkan Minat dan
Pemahaman Konsep IPA. UPEJ Unnes Physics Education Journal, 8(2), 90-101.

Finkelstein N., Adams W., Keller C., Perkins K., Wieman C.,. High-Tech Tools for Teaching Physics:
the Physics Education Technology Project. Retrieved December 1, 2017 from
http://jolt.merlot.org/vol2no3/finkelstein.html.

Enu, J. (2021). An exploration of mathematics teacher educators’ understanding and
practices of formative assessment: A case of three colleges in  Ghana.
https://core.ac.uk/download/517431317.pdf

Firmanul, Catur, Wibowo., Agus, Setiawan., Ubed, Alizkan., Dina, Rahmi, Darman., Esmar, Budi.
(2019). Educational Technology of Virtual Physics Laboratory (VPL) for the Microscopic Concept.
7(12):2867-2882, Universal Journal of Educational Research. doi: 10.13189/UJER.2019.071238
Ganda, B., Lombok, J. Z., & Kumajas, J. (2019). Identifikasi Struktur Kognitif Siswa dengan
Menggunakan Peta Konsep Pada Larutan Asam- Basa. Oxygenius Journal Of Chemistry Education,
1(1), 20. https://doi.org/10.37033/ojce.v1il.72

Garcia, J., Uluan, A. Y., Barat, I. J.,, Lubay, J. N., Macagba, ., &Mahinay, H. (2022). Lived
Experiences of Science Major Students in the Absence of Laboratory Activities. American Journal of
Education and Technology, 1(2), 75-82. https://doi.org/10.54536/ajet.v1i2.513

Hadji Abas, H. T., & Marasigan, A. P. (2020). Readiness of science laboratory facilities of the public
junior high school in Lanao Del Sur, Philippines. IOER International Multidisciplinary
Research Journal, 2(2). https://ssrn.com/abstract=3606078

Haryadi, R., & Pujiastuti, H. (2020). PhET Simulation Software-Based Learning to Improve Science
Process Skills. Journal of Physics: Conference Series, 1521(2). https://doi.org/10.1088/1742-
6596/1521/2/022017

HRPUB| Universal Journal of Educational Research. https://www.hrpub.org/journals/jourarchive.php
?id=95&iid=1654

Hidayatullah, Z., Wilujeng, 1., & Munawaroh, A. (2021). Analysis of Critical Thinking Skill Through
Conceptual Change Model Learning Assisted with PhET Simulation. 528(Icriems 2020), 627-632.
John, Salazar, Eviota., Minnie, Maliwat, Liangco. (2020). Students’ Performance on Inquiry-Based
Physics Instruction through Virtual Simulation. 21(1): 22-34.doi: 10.23960/JPMIPA/V2111.PP22-34
Roseman, R. B., & Jones, D. L. (2013). Utilization of hands-on and simulation activities for teaching
middle school lunar concepts. AIP Conference Proceedings, 1513, 346-349

Samsudin, A., Putra, G. D., Saepuzaman, D., Aminudin, A. H., & Rais, A. (2020). A Development of
PhET Based Mechanical Fluid Worksheet to Identify Changes in Student Conceptions. Test

Page 2565

www.rsisinternational.org


https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/
http://www.ijams-bbp.net/wp-
http://jolt.merlot.org/vol2no3/finkelstein.html
http://www.hrpub.org/journals/jourarchive.php

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS [Volume VI Issue VI June 2024

“* RSIS ¥

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

Engineering and Management, 83 (15441), 15441-15451.
https://www.deped.gov.ph/wpcontent/uploads/2019/12/PISA-2018-Philippine-NationalReport.pdf
retrieved AUGUST 23, 2023 8:03PM

Hunzaker, M. B. F., & Valentino, L. (2019). Mapping Cultural Schemas: From Theory to Method.
American Sociological Review, 84 (5), 950-981. https://doi.org/10.1177/0003122419875638

Juan, A.A,, Faulin, J., Grasman, S.E., Rabe, M., & Figueira, G. (2015). A review of sim heuristics:
extending metaheuristics to deal with stochastic combinatorial optimization problems. Oper. Res.
Perspect., 2, 62-72.

Kinchin, I. M., Mdllits, A., & Reiska, P. (2019). Uncovering Types of Knowledge in Concept Maps.
Education Sciences, 9(2). https://doi.org/10.3390/educsci9020131

Kroothkaew, S., & Srisawasdi, N. (2013). Teaching how light can be refracted using simulation-based
inquiry with a dual-situated learning model. Procedia-Social and Behavioral Sciences, 93, 2023-2027.
https://doi.org/10.1016/j.sbspro.2013.10.159

Levin-Banchik L. (2018) Assessing Knowledge Retention, with our without simulations, Journal of
Political Science Education, 14 (3): 341- 359.

Mesi¢, V., Jusko, A., Beatovi¢, B., & Fetahovi¢-Hrvat A. (2022). Improving the effectiveness of physics
homework: A minds-on simulation-based approach. European Journal of Science and Mathetmatics
Education, 10 (1), 34-49, https://doi.org/10.3095/scimath/11383

Nailil, Inayah., Masruroh, Masruroh. (2021). PhET Simulation Effectiveness as Laboratory Practices
Learning Media to Improve Students’ Concept Understanding. 9(2):152-162. doi: 10.33394/J-
PS.V912.2923

Ndihokubwayo, K., Shimizu, K., Ikeda, H., & Baba, T. (2019). An evaluation of the effect of the
improvised experiments on student-teachers’ conception of static Electricity. LWATI: A Journal of
Contemporary Research, 16(1), 55-73. Retrieved from https:// www. ajol. info/ index.php/ Iwati/ artic
le/ view/ 18596

Ndihokubwayo, K., Uwamahoro, J., & Ndayambaje, I. (2020a). Effectiveness of PhET simulations
and YouTube videos to improve the learning of optics in Rwandan secondary schools. African Journal
of Research in Mathematics, Science and Technology Education, 24(2), 253-265. https://doi. org/ 10.
1080/ 18117 295. 2020. 18180 42

Ndihokubwayo, K., Uwamahoro, J., & Ndayambaje, I. (2020b). Implementation of the competence-
based learning in Rwandan physics classrooms: First assessment based on the reformed teaching
observation protocol. EURASIA Journal of Mathematics, Science and Technology Education, 16(9),
1-8. https://doi. org/10.29333/ejmste/8395

Ndihokubwayo, K., Uwamahoro, J., Ndayambaje, I., & Ralph, M. (2020). Light phenomena
conceptual assessment: An inventory tool for teachers. Physics Education, 55 (3),
035009.https://doi.org/10.1088/1361- 6552/ab6f20

Prima, E. C., Putri, A. R., & Rustaman, N. (2018). Learning solar system using PhET simulation to
improve students’ understanding and motivation. Journal of Science Learning, 1 (2), 60.
https://doi.org/10.17509/jsl.v1i2.10239

Obiorah, Odili, Ebo. (2015). Evaluation of inquiry- based Learning in high school earth science and
biology classrooms: learning environment and attitudes.

OECD PISA 2022 results. (n.d.). OECD. https://oecd.org/publication/pisa-2022- results/country-
notes/philippines-a0882a2d/x

Ramma, Y., Bholoa, A., Watts, M., & Nadal, P. S. (2017). Teaching and learning physics using
technology: Making a case for the affective domain. Education Inquiry, 9(2), 210-236. https:// doi.
org/ 10. 1080/20004 508. 2017. 1343606

Republic of the Philippines Department of Education (2016). K to 12 curriculum guide science
(grade 3 to grade 10). Retrieved May 4, 2018 from http://www.deped.gov.ph/sites/default/files/page/
2017/Science%20CG with%20tagged%20sci%?2 Oequipment revised.pdf

Saregar, A. (2016). Pembelajaran Pengantar Fisika Kuantum dengan Memanfaatkan Media Phet
Simulation dan LKM Melalui Pendekatan Saintifik: Dampak pada Minat dan Penguasaan Konsep

Page 2566

www.rsisinternational.org


https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/
http://www.deped.gov.ph/wpcontent/uploads/20
http://www/
http://www.deped.gov.ph/sites/default/files/page/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS [Volume VI Issue VI June 2024

“* RSIS ¥

Mahasiswa. Jurnal lImiah Pendidikan Fisika Al-Biruni, 5 2), 53.
https://doi.org/10.24042/jpifalbiruni.v5il1.105

49. Sharifi, A., Ghanizadeh, A., & Jahedizadeh, S. (2017). Classroom Activities and Foreign Language
Achievement. International Electronic Journal of Elementary Education, 9(3), 667-680

50. Shaw, C. & Switky, B (2018) Designing and Using Simulations in the International Relations
Classroom, Journal of Political Science Education, 14 (4): 523-534.

51. Tural, G. (2015). Cross-Grade Comparison of Students’ Conceptual Understanding with Lenses in
Geometric Optics. Science Education International, 26(3), 325-343.

Page 2567
wwwe.rsisinternational.org


https://rsisinternational.org/journals/ijriss
https://rsisinternational.org/journals/ijriss
http://www.rsisinternational.org/

	Kennette M. Arboiz, Sotero O. Malayao Jr.
	ABSTRACT
	INTRODUCTION
	METHODOLOGY
	2.1 Research Design
	2.2 Research Subjects
	2.3 Research Setting
	2.4 Data Gathering Procedure
	2.4.2 Evaluate the laboratory package based on the Department of Education-approved assessment tool by a panel of evaluators.
	2.4.3 Investigate the efficacy of the developed laboratory package based on a) the performance of the students and b) their respective gain scores.
	2.4.4 Gather the feedback and insights of the students on the use of the laboratory package

	RESULTS
	3.1 Developed Laboratory Package
	3.1.1 Budget of Works
	3.2 Evaluate the laboratory package based on the Department of Education-approved assessment tool by a panel of evaluators.
	3.1.2 Needs Analysis
	3.3 Efficacy of the developed laboratory package on a) the performance of the students and b) their respective gain scores.
	3.3.b Achievement (Pretest & Posttest)
	3.4 Students’ feedback and insights on the use of the laboratory package

	CONCLUSION
	RECOMMENDATIONS
	REFERENCES

