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ABSTRACT

This study evaluated the effectiveness of a developed Self-Learning Module (SLM) in improving the academic
performance of Grade 9 learners in Chemistry, specifically on the topic of Carbon Compounds. A quasi-
experimental pretest—posttest control group design was employed involving twenty-eight (28) Grade 9 learners
from a public secondary school in Iligan City, Lanao del Norte, who were divided into a control group taught
using the Traditional Learning Module (TLM) and an experimental group exposed to the developed Self-
Learning Module. Learners' achievement was measured using validated pretest and posttest instruments aligned
with the Department of Education's Most Essential Learning Competencies (MELCs). Due to the small sample
size and non-normal distribution of the data, the Wilcoxon Signed-Rank Test and Mann-Whitney U Test were
used for statistical analysis. The findings revealed that both instructional approaches significantly improved
learners' academic performance from pretest to posttest. However, learners who utilized the Self-Learning
Module demonstrated significantly higher posttest performance than those taught through the Traditional
Learning Module. The experimental group obtained a significantly higher mean rank, indicating that the Self-
Learning Module was more effective in promoting conceptual understanding of Carbon Compounds. The results
suggest that learner-centered, self-paced instructional materials can enhance students' learning outcomes and
serve as an effective supplement to conventional classroom instruction. As a pilot study, the findings provide
preliminary evidence supporting the use of Self-Learning Modules in Chemistry and offer valuable insights for
refining the instructional material prior to large-scale implementation.
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INTRODUCTION

Science education aims to develop scientifically literate learners who can apply scientific knowledge and skills
to understand and address real-world problems. Rather than emphasizing rote memorization, effective science
instruction encourages learners to develop conceptual understanding, critical thinking, and problem-solving
abilities that enable them to make informed decisions in everyday life (OECD, 2019). In the Philippine K-12
curriculum, these goals are achieved by providing learners with meaningful learning experiences that promote
the understanding and application of scientific concepts through inquiry-based and learner-centered approaches
(Department of Education, 2016).

To support these goals, the Department of Education has developed various instructional resources, including
learning modules aligned with the Most Essential Learning Competencies (MELCs). These materials are
intended to facilitate independent learning while ensuring that curriculum standards are met. However, despite
their widespread use, several studies have reported limitations of existing instructional modules, including
complex language, time-consuming activities, and laboratory exercises that require materials not readily
available in many schools (Cabili et al., 2015). Such limitations may hinder learners' conceptual understanding,
particularly in Chemistry, where abstract concepts often require carefully designed instructional support.

Self-Learning Modules (SLMs) have emerged as an important instructional strategy for promoting learner
autonomy and supporting flexible learning environments. Designed to be learner-centered and self-paced, SLMs
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provide structured content, guided activities, and assessments that allow learners to construct knowledge
independently while achieving intended learning outcomes (Das, 2025). Their significance became particularly
evident during the COVID-19 pandemic, when school closures necessitated alternative learning modalities
worldwide. In the Philippines, modular distance learning became the most widely adopted delivery modality
because many learners had limited access to stable internet connectivity and digital devices (Anzaldo, 2021,
DepEd, 2020; UNESCO, 2020). Consequently, SLMs became the primary instructional resource for millions of
Filipino learners.

Although the pandemic accelerated the development and implementation of Self-Learning Modules, questions
remain regarding their effectiveness in improving students' learning outcomes, particularly in Chemistry.
Research suggests that the effectiveness of instructional materials depends largely on the quality of their content,
organization, clarity, and alignment with learning objectives (Bao, 2020). Well-designed self-learning materials
have been shown to enhance learner engagement, conceptual understanding, and academic performance by
allowing students to learn at their own pace while reinforcing key concepts (Bacomo et al., 2022; Natividad,
2021).

Carbon Compounds is one of the fundamental topics in Grade 9 Chemistry, yet learners frequently encounter
difficulties in understanding its concepts because of their abstract nature and the need to relate molecular
structures to their corresponding physical and chemical properties. These learning difficulties highlight the need
for instructional materials that can facilitate independent learning while strengthening conceptual understanding.
In response to this need, this study developed and evaluated a Self-Learning Module on Carbon Compounds for
Grade 9 learners. Specifically, the study compared the effectiveness of the developed Self-Learning Module with
the Traditional Learning Module by examining learners' pretest and posttest performance. The findings of this
pilot study are expected to provide preliminary evidence on the effectiveness of the developed instructional
material and serve as a basis for its refinement and wider implementation in Chemistry instruction.

Research Objectives

The primary objective/s of this study was to evaluate the effectiveness of the Self-Learning Module (SLM) in
improving the academic performance of Grade 9 learners in Chemistry, specifically on the topic of Carbon
Compounds. The study also sought to compare learners' academic performance under the Traditional Learning
Module (TLM) and the Self-Learning Module (SLM) by examining their pretest and posttest scores and
determining whether significant differences existed between the two instructional approaches.

Specifically, this study aimed to:

1. Assess the pretest and posttest performance of Grade 9 learners on the topic of Carbon Compounds under
the Traditional Learning Module (Control Group) and the Self-Learning Module approach (Experimental
Group).

2. Determine whether there is a significant difference between the pretest and posttest scores of learners in
the Control Group (Traditional Learning Module); and Experimental Group (Self-Learning Module).

3. Determine whether there is a significant difference between the posttest performance of learners in the
control group and those in the experimental group on the topic of Carbon Compounds.

Null Hypotheses
To determine the effectiveness of the Self-Learning Module (SLM), the following null hypotheses were tested.

e H,: There is no significant difference between the pretest and posttest scores of learners in the control
group who were taught using the Traditional Learning Module.

e H,: There is no significant difference between the pretest and posttest scores of learners in the
experimental group who were exposed to the Self-Learning Module.
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e H,: There is no significant difference between the posttest scores of the control group and those of the
experimental group.

METHODOLOGY

This study employed a quasi-experimental pretest—posttest control group design to evaluate the effectiveness of
a Self-Learning Module (SLM) in improving Grade 9 learners' academic performance in Chemistry, specifically
on the topic of Carbon Compounds. Two instructional approaches were compared: the Traditional Learning
Module (TLM), which utilized the Department of Education (DepEd) prescribed learning modules, and the
developed Self-Learning Module (SLM). Learners in the control group received instruction using the
conventional modular approach, whereas those in the experimental group were taught using the developed SLM.

The study involved one intact Grade 9 class from a public secondary school in Iligan City, Lanao del Norte,
during the Academic Year 2025-2026. The class was composed of twenty-eight (28) learners, who were
assigned into two groups consisting of fourteen (14) learners each. One group served as the control group, while
the other served as the experimental group. Participants were selected through purposive sampling to facilitate
the pilot implementation and evaluation of the developed instructional material.

The research instrument consisted of an adapted achievement test comprising a 10-item pretest and a parallel
10-item posttest covering the topic of Carbon Compounds. The test items were developed in alignment with the
Department of Education's Most Essential Learning Competencies (MELCs) for Grade 9 Chemistry to ensure
content relevance and curricular alignment. Prior to administration, the instrument underwent content validation
to establish its suitability for measuring learners' conceptual understanding.

Data collection commenced with the administration of the pretest to both the control and experimental groups
to determine their baseline knowledge of Carbon Compounds. Following the pretest, the control group received
instruction using the Traditional Learning Module and the DepEd learning module, while the experimental group
completed the developed Self-Learning Module. Both groups were administered the posttest under comparable
testing conditions to assess learning gains and the effectiveness of the two instructional approaches. Because the
study involved a relatively small sample (n = 28) and the data did not satisfy the assumptions of normality,
nonparametric statistical techniques were employed. The Wilcoxon Signed-Rank Test was used to determine
whether significant differences existed between the pretest and posttest scores within each group. To compare
the posttest performance of the control and experimental groups, the Mann—Whitney U test was utilized.

This study is served as a pilot study to evaluate the initial effectiveness of the developed Self-Learning Module
for Carbon Compounds and the suitability of the research instruments. Consequently, the findings should be
regarded as preliminary and are intended to guide the refinement of the instructional material and assessment
instruments. Revisions to the Self-Learning Module may be undertaken based on learners' performance,
observations during implementation, and participant feedback prior to conducting a larger-scale experimental
study.

RESULTS AND DISCUSSION

Objective 1. Assess the pretest and posttest performance of Grade 9 learners on Carbon Compounds
under the Traditional Learning Module (Control Group) and the Self-Learning Module (Experimental
Group).

Table 1: Pretest and Posttest Scores of the Control Group (Traditional Learning Module)

N Mean S.D Min. Max
Pretest 14 2.21 1.122 0 4
Posttest 14 3.79 .975 2 4
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The results indicate that the mean pretest score of the 14 participants was 2.21 (SD = 1.122), suggesting a
relatively low level of knowledge or performance prior to the intervention. Scores ranged from 0 to 4, indicating
considerable variability among participants' baseline understanding. Following the intervention, the mean
posttest score increased to 3.79 (SD = 0.975), with scores ranging from 2 to 4. This represents an average increase
of 1.58 points from the pretest, indicating a substantial improvement in participants' performance. The reduction
in the standard deviation from 1.122 to 0.975 suggests that participants' scores became slightly more consistent
after the intervention. Moreover, the increase in the minimum score from 0 to 2 demonstrates that even the
lowest-performing participants showed improvement.

Table 2. Pretest and Posttest Scores of the Experimental Group (Self-Learning Module)

N Mean SD Min. Max
Pretest 14 3.00 877 2 4
Posttest 14 471 .994 3 7

The descriptive statistics indicate that the 14 participants obtained a mean pretest score of 3.00 (SD = 0.877),
with scores ranging from 2 to 4. These results suggest that participants demonstrated a moderate level of
performance before the intervention, with relatively low variability in their scores. Following the intervention,
the mean posttest score increased to 4.71 (SD = 0.994), with scores ranging from 3 to 7. The average score
increased by 1.71 points, indicating a notable improvement in participants' performance after the intervention.
Although the standard deviation increased slightly from 0.877 to 0.994, the variability remained relatively low,
suggesting that participants generally benefited from the intervention. Moreover, the increase in the minimum
score from 2 to 3, together with the higher maximum score from 4 to 7, indicates an overall upward shift in
performance across participants. These findings are further supported by Tohidi et al. (2019), who demonstrated
that self-learning modules significantly enhanced learners’ competency by promoting self-directed and
independent learning.

Objective 2. Determine whether there is a significant difference between the pretest and posttest scores of
the learners in each group.

Table 3. Wilcoxon Signed-Rank Test for the Traditional Learning Module (TLM) (Control Group)

Ranks N Mean Rank | Z-value p-value at 0.05 level of Qualitative
significance Interpretation
Negative 1 2.00 -2.972 .003 Significant
Positive 11 6.91
Ties 2

A Wilcoxon Signed-Rank Test was conducted to determine whether there was a significant difference between
the participants' pretest and posttest scores. The results showed 11 positive ranks, indicating that most
participants obtained higher scores on the posttest than on the pretest. Only one participant had a lower posttest
score than the pretest (negative rank), while two participants obtained identical scores on both assessments (ties).
A Wilcoxon Signed-Rank Test was conducted to determine whether there was a significant difference between
the participants' pretest and posttest scores. The results showed 11 positive ranks, indicating that most
participants obtained higher scores on the posttest than on the pretest. Only one participant had a lower posttest
score than the pretest (negative rank), while two participants obtained identical scores on both assessments (ties).
These findings indicate that the intervention produced a statistically significant improvement in participants'
performance. The predominance of positive ranks, together with the significant Wilcoxon test result, suggests
that the intervention was effective in enhancing participants' learning outcomes.
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Table 4. Wilcoxon Signed-Rank Test for the Self-Learning Module (SLM) (Experimental Group)

Ranks N Mean Rank | Z-value p-value at 0.05 level of Qualitative
significance Interpretation
Negative 0 .00 | -3.108 .002 Significant
Positive 12 6.50
Ties 2

The Wilcoxon Signed-Rank Test was conducted to determine whether there was a significant difference between
the participants' pretest and posttest scores. The results showed 12 positive ranks, indicating that 12 participants
obtained higher scores on the posttest than on the pretest. There were no negative ranks, demonstrating that none
of the participants performed worse after the intervention. Additionally, two participants obtained identical
scores on both assessments (ties). The test yielded a Z-value of -3.108 with a corresponding p-value of .002.
Since the p-value is less than the 0.05 level of significance, the null hypothesis is rejected. Therefore, there is a
statistically significant difference between the pretest and posttest scores. The findings indicate that the
intervention was effective in improving participants' performance. The absence of negative ranks, together with
the predominance of positive ranks, suggests that the intervention consistently enhanced participants' learning
outcomes, with no evidence of declining performance among the participants. This finding agrees with Bacomo
et al. (2022), who reported that learners using Self-Learning Modules demonstrated satisfactory academic
performance and that positive engagement with SLMs was strongly associated with improved learning outcomes.
Likewise, Natividad (2021) emphasized that well-designed and user-friendly self-learning materials contribute
to the successful implementation of modular learning and improve students' academic achievement.

Objective 3: Determine whether there is a significant difference between the posttest performance of the
control and experimental groups.

Table 5: Comparison of Posttest Scores Between the Control Group (Traditional Learning Module) and the
Experimental Group (Self-Learning Module)

Group N | Mean | Sum of Mann— Z- p- | Decision | Interpretation
Rank Ranks | Whitney U | value | value

Traditional Learning | 14 | 8.50 119.00 14.000 - < Reject Significant
Module (Control) 4.005 | .001 Ho

Self-Learning 14| 20.50 287.00
Module
(Experimental)

Table 5 presents the comparison of the posttest scores between the control group, which was taught using the
Traditional Learning Module (TLM), and the experimental group, which utilized the Self-Learning Module
(SLM). A Mann-Whitney U test was employed to determine whether a statistically significant difference existed
between the posttest performances of the two independent groups. The results revealed that the experimental
group obtained a substantially higher mean rank (20.50) than the control group (8.50), indicating that learners
exposed to the Self-Learning Module generally achieved higher posttest scores. The Mann—Whitney U test
yielded a U value of 14.000, Z = -4.005, and a p-value < .001. Since the p-value is less than the 0.05 level of
significance, the null hypothesis was rejected. These findings indicate that there is a statistically significant
difference in the posttest scores of learners who were taught using the Traditional Learning Module and those
who learned through the Self-Learning Module. Specifically, the higher mean rank of the experimental group
suggests that the Self-Learning Module was more effective in improving learners' understanding of Carbon
Compounds than the Traditional Learning Module.
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The results imply that the use of the Self-Learning Module provided learners with greater opportunities for
independent, self-paced, and structured learning, which may have enhanced concept acquisition and retention.
Consequently, the Self-Learning Module demonstrated superior effectiveness in promoting academic
achievement in Chemistry, particularly in the topic of Carbon Compounds. Dapa and Valdez (2021) likewise
emphasized that students prefer self-learning modules that are organized, manageable, and learner-friendly,
suggesting that carefully designed instructional materials promote greater learner engagement and successful
completion of learning tasks.

CONCLUSION

This pilot study evaluated the effectiveness of a developed Self-Learning Module (SLM) in improving Grade 9
learners' academic performance in Chemistry, specifically on the topic of Carbon Compounds. The findings
demonstrated that both the Traditional Learning Module (TLM) and the Self-Learning Module significantly
improved learners' achievement, as evidenced by the statistically significant differences between their pretest
and posttest scores. These results indicate that both instructional approaches contributed positively to learners’
understanding of the topic. Despite the significant improvement observed in both groups, learners who used the
Self-Learning Module achieved significantly higher posttest performance than those who received instruction
through the Traditional Learning Module. The higher mean rank obtained by the experimental group confirms
that the developed Self-Learning Module was more effective in facilitating conceptual understanding and
improving academic achievement. The learner-centered structure, organized presentation of concepts, and
opportunities for self-paced learning likely contributed to the superior performance of the experimental group.
The findings provide preliminary evidence that the developed Self-Learning Module is an effective instructional
material for teaching Carbon Compounds among Grade 9 learners. Although the study was conducted as a pilot
investigation with a limited number of participants, the results support the potential integration of well-designed
Self-Learning Modules into Chemistry instruction as a complementary strategy to traditional teaching. Further
validation through larger-scale studies is recommended to strengthen the generalizability of these findings.

ACKNOWLEDGEMENTS

The authors sincerely thank Mindanao State University—lligan Institute of Technology (MSU-IIT) and the
Department of Science and Technology-Science Education Institute (DOST-SEI) through the Capacity Building
Program in Science and Mathematics Education (CBPSME) for their invaluable support throughout this study.
Heartfelt gratitude is also extended to my beloved family—Papa Tirso, Mama Annie, and lvy—for their
unconditional love, prayers, and unwavering encouragement. Special thanks to Edward James for his constant
love, patience, and motivation, and to my beloved furbabies for the joy and comfort they brought during this
journey. Finally, the authors express their sincere appreciation to everyone who, in one way or another,
contributed to the successful completion of this study

REFERENCES

1. AAAS (American Association for the Advancement of Science) (1993). Benchmarks for scientific
literacy: A Project 2061 report. New York: Oxford University Press.

2. Al-Qashouti, N. M. H. (2024). Educational system management under crisis events: Remote education
framework during and post the pandemic [PhD Thesis, Hamad Bin Khalifa University (Qatar)].
http://bit.ly/44nYsHL

3. Anzaldo, G. D. (2021). Modular distance learning in the new normal education amidst Covid-19.
International Journal of Scientific Advances, 2(3), 233-266.

4. Aro, B. M. B,, Solafia, M. J. T., Baguio, M. A. C., & Padillo, G. G. EFFECTIVENESS OF USING
SELF LEARNING MATERIALS AS A TOOL FOR LEARNING.

5. Bacomo, A. C. C., Daculap, L. P., Ocampo, M. G. O., Paguia, C. D., Pentang, J., & Bautista, R. M.

(2022).

Modular learning efficiency: Learner’s attitude and performance towards self-learning modules.

7. Bao, W. (2020). COVID -19 and online teaching in higher education: A case study of Peking University.
Human Behavior and Emerging Technologies, 2(2), 113-115. https://doi.org/10.1002/hbe2.191

IS

Page 13845

www.rsisinternational.org


http://www.rsisinternational.org/
http://bit.ly/44nYsHL
https://doi.org/10.1002/hbe2.191

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume X Issue VI June 2026

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Cabili, M., Sequete, F., & Capilitan, D. (2015). A review on the issues in the implementation of K+12
science curriculum: A baseline study 2015. Retrieved from
https://www.researchgate.net/publication/308019509

Dapa, B. C., & Valdez, G. M. (2021). Printed Self-Learning Module Distribution and Completion
Preferences of Grade 7-12 Students in Davao Oriental, Philippines.

Das, A. LEARNING OBJECTS: THE BRICKS AND MORTAR OF SELF-LEARNING MATERIALS
FOR DISTANCE EDUCATION.

DepEd Order No. 18 s, 2020 Policy Guidelines for the Revision of Learning Resources in the
Implementation of Basic Education Learning Continuity Plan (July, 2020)

Department of Education and Training 2021, Department of Education and Training, State of Victoria,
accessed 7 January 2023, https://www?2.education.vic.gov.au/pal/intellectual-property-and-
copyright/policy.

Fugarasti, H., Ramli, M., & Muzzazinah (2019). Undergraduate students’ science process skills: A
systematic review.

Munna, A. S., & Kalam, M. A. (2021). Teaching and learning process to enhance teaching effectiveness:
A literature review. International Journal of Humanities and Innovation (IJHI), 4(1), 1-4.

Natividad, E. (2021). Perceived effectiveness of self learning modules in the implementation of modular
distance learning in the elementary level. Available at SSRN 3889429.

OECD (2019). PISA 2018 Results (Volume I1): Where All Students Can Succeed, PISA. Paris: PISA,
OECD Publishing. https://doi.org/10.1787/b5fd1b8f-en

Ongowo, R.O. (2017). Secondary school students’ mastery of integrated science process skills in Siaya
County, Kenya. Creative Education, 8, 1941-1956

Rauf, R., Rasul, M., Mansor, A., Othman, Z., & Lyndon, N. (2013). Inculcation of science process skills
in a science classroom. Asian Social Science, 9(8). http://dx.doi.org/10.5539/ass.vIn8pa7

Tohidi, S., KarimiMoonaghi, H., Shayan, A., & Ahmadinia, H. (2019). The effect of self-learning
module on nursing students' clinical competency: A pilot study. Iranian Journal of Nursing and
Midwifery Research, 24(2), 91-95.

UNESCO. (2020). Education: From disruption to recovery. http://bit.ly/4etgZW

Page 13846

www.rsisinternational.org


http://www.rsisinternational.org/
https://www.researchgate.net/publication/308019509
https://www2.education.vic.gov.au/pal/intellectual-property-and-copyright/policy
https://www2.education.vic.gov.au/pal/intellectual-property-and-copyright/policy
https://doi.org/10.1787/b5fd1b8f-en
http://dx.doi.org/10.5539/ass.v9n8p47

