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ABSTRACT
Introduction

The increasing need for learner-centered science education in the 21st century highlights the demand to develop
learners who are not only competent but also scientifically literate. Scientific literacy enables learners to
understand scientific concepts, think critically, and apply scientific knowledge to real-life situations. However,
many Grade 7 learners struggle to fully understand abstract scientific views when presented through traditional
teaching approaches and standard instructional materials. This challenge calls for emerging approaches that
make science more meaningful and engaging. Among this approach is the use of story-based instructional
materials, particularly Story-Based Science Learning Capsules, which incorporate narratives into science lessons
to improve comprehension, retention, and interest. By presenting scientific concepts through relatable stories,
learners are more likely to build deeper understanding and stronger connections to the subject matter.

This study is rooted in educational policies that emphasize the development of scientific literacy as a key learning
outcome, such as the MATATAG Curriculum, better known as the Revised K to 12 Curriculum, which promotes
learner-centered and context-based instruction. These policies encourage the use of varied instructional materials
to address diverse learning needs and improve learning outcomes. Based on these principles, the intent of this
study is to assess the impact of Story-Based Science Learning Capsules as instructional materials on the scientific
literacy of Grade 7 Science learners. Particularly, it aims to determine learners’ level of scientific literacy before
and after exposure to the instructional tool and to evaluate the effectiveness of story-based materials in improving
their knowledge of scientific concepts.

The study’s significance is based on its potential to provide teachers with an alternative and innovative
instructional strategy that enhances both engagement and comprehension in science classes. It benefits
curriculum designers in developing more effective and learner-centered instructional materials. Despite the
rising interest in interactive and narrative-based teaching approaches, a research gap still exists in the application
of story-based learning specifically in science education at the junior high school level, with relation to its direct
impact on scientific literacy. The gap in this study is addressed by focusing on the relationship between two
major variables: scientific literacy as the learning outcome and instructional materials—specifically Story-Based
Science Learning Capsules. By evaluating how these variables interact, the study contributes to the ongoing
effort to improve science education through innovative and evidence-based practices.

LITERATURE-BASED RESEARCH FRAMEWORK

This study is anchored on the Cognitive Theory of Multimedia Learning (CTML) developed by Richard E.
Mayer (2001) and further refined in later editions of Multimedia Learning (2009; 2021). The theory explains
that learners achieve deeper understanding when information is presented through a combination of words and
meaningful visuals rather than through words alone. CTML is based on three key assumptions: learners process
information through separate verbal and visual channels, each channel has a limited processing capacity, and
meaningful learning occurs when learners actively select, organize, and integrate new information with their
existing knowledge.

Page 1454

www.rsisinternational.org


https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/
https://doi.org/10.51584/IJRIAS.2026.11080108

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS)
ISSN No. 2454-6194 | DOI: 10.51584/1JRIAS |[Volume XI Issue VIII August 2026

w “~

The principles of CTML support the development and use of Story-Based Science Learning Capsules, which
integrate narrative texts, illustrations, diagrams, and guided learning activities to present scientific concepts. The
narrative component provides a meaningful and relatable context for learning, while the visual elements help
learners organize and retain information more effectively. This instructional design reduces unnecessary
cognitive load and promotes active processing, enabling students to develop a deeper understanding of science
concepts.

In this study, the Story-Based Science Learning Capsules serve as the instructional material designed according
to the principles of the Cognitive Theory of Multimedia Learning. By presenting science lessons through
engaging stories supported by relevant visuals and learning tasks, the capsules are expected to enhance learners'
comprehension, critical thinking, and scientific literacy. Consequently, the theory provides a strong foundation
for examining the effectiveness of Story-Based Science Learning Capsules in improving the scientific literacy
of Grade 7 Science learners.

In view of the impact of story-based teaching methods is essential given the significance of scientific literacy
and the difficulties encountered by science learners in Grade 7. The purpose of this study is to evaluate how
story-based science learning capsules affect grade 7 learners' scientific literacy. The results of this study help
science teachers, curriculum designers, and school administrators create creative teaching resources that enhance
scientific literacy and encourage meaningful science learning.

While previous studies have explored storytelling, instructional materials, learner engagement, and scientific
literacy, limited research has focused on integrating these elements through Story-Based Science Learning
Capsules for Grade 7 learners. Thus, the present study aims to develop and assess Story-Based Science Learning
Capsules as an instructional material for enhancing scientific literacy within the context of the MATATAG
Curriculum.

METHODOLOGY

Research Design

This study entitled “Story-Based Science Learning Capsules: Its Impact on Scientific Literacy Among Grade 7
Science Learners”, employed a combination of descriptive and quasi-experimental research designs to be able
to investigate both the acceptability and effectiveness of the use of the Story-based Science Learning Capsules
in improving the scientific literacy of grade 7 learners. A blended use of these designs allowed the researcher to
evaluate the instructional material while also determining its impact on learners’ learning outcomes.

Descriptive research design is a technique that aims to give systematic descriptions of phenomena, situations, or
groups as they exist John W. Creswell, (2014). This type of research design was used in this study to determine
the quality and effectiveness of the Story-Based Science Learning design. Both science teachers and science
experts rated the materials in terms of their objectives, content, activities, usefulness, language and style,
organization, presentation, and evaluation. The main purpose of this type of research design is to collect as much
feedback and recommendations as possible regarding how appropriate, valid, and reliable these instructional
materials are.

As part of the developmental phase, the Story-Based Science Learning Capsules underwent a systematic process
that included planning, development, validation, revision, and finalization. Initially, the materials were designed
based on curriculum competencies and principles of story-based learning. These were then subjected to expert
evaluation using a structured questionnaire. The feedback gathered during this stage informed necessary
revisions, making sure that the final version of the Story-Based Science Learning Capsules achieves the
acceptable standards in terms of content quality, instructional design, and usability.

The assessment of acceptability was conducted using a Likert-scale survey administered to Science teachers and
Science experts. The evaluation focused on the criteria, allowing the researcher to determine the level of
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acceptability of the Story-Based Learning Capsules. Mean scores and descriptive interpretations were used to
analyze the results, providing a clear measure of how well the materials were received by the evaluators.

On the other hand, the study employed a quasi-experimental research design is used to determine the effect of
the Story-Based Science Learning Capsules on a group of participants when random assignment is not feasible.
In the one-group pretest—posttest design, the same group of learners is assessed before and after the use of the
material. The pretest establishes the learners’ baseline level of performance, after which the instructional material
is implemented. A posttest is then administered using the same or an equivalent assessment to determine changes
in performance. The difference between the pretest and posttest scores provides evidence of whether learners’
performance improved following the intervention. However, because there is no separate control group, changes
cannot be attributed to the intervention with the same level of certainty as in a randomized controlled experiment.
According to Paul D. Leedy & Jeanne Ellis Ormrod (2015), quasi-experimental design is appropriate in
situations where random assignment of participants is not feasible, but the researcher still aims to establish
possible cause-and-effect relationships between variables. This design is commonly applied in educational
research conducted in natural classroom settings where intact classes are maintained during the implementation
process.

In this study, two sections of Grade 7 learners participated in the implementation of the instructional materials;
however, both sections were treated as one experimental group for the purpose of analysis. Prior to the
implementation of the Story-Based Science Learning Capsules, the respondents were administered a pretest to
determine their initial level of scientific literacy. The developed learning capsules were then utilized during the
instructional period as the primary instructional material. After the implementation, the same respondents were
given a posttest to measure any improvement in their scientific literacy performance. The differences between
the pretest and posttest scores were analyzed to determine the effectiveness of the Story-Based Science Learning
Capsules as an instructional tool in enhancing learners’ scientific literacy skills.

Furthermore, a separate section of Grade 7 learners was utilized for pilot testing to establish the validity and
reliability of the research instruments prior to the actual conduct of the study. The pilot-testing phase enabled
the researcher to assess the clarity, appropriateness, consistency, and reliability of the instruments before their
administration to the actual respondents. Data gathered during pilot testing were excluded from the final analysis
to maintain the integrity and accuracy of the study’s findings.

The integration of these two research designs enabled the study to address both product evaluation through
descriptive design and instructional effectiveness through quasi-experimental design. This blended approach
provided a more comprehensive understanding of how the Story-Based Science Learning Capsules function not
only as a validated instructional material but also as an effective instructional tool in enhancing the scientific
literacy of Grade 7 learners.

Research Locale and Participants

The study was conducted in public secondary schools in the Division of Taguig City and Pateros during School
Year 2025-2026. The participants included Grade 7 learners, Science teachers, and Science experts who were
participated based on the requirements and objectives of the study. The Grade 7 learners of Western Bicutan
National High School served as the primary participants in determining the impact of the Story-Based Science
Learning Capsules on scientific literacy, while Science teachers and experts provided data on the utilization,
acceptability, and evaluation of the instructional materials.

Sampling Technique

The researcher used a combination of developmental and quasi-experimental research approaches. Participants
were selected through voluntary response sampling, wherein Grade 7 learners, Science teachers, and Science
experts participated based on their willingness and availability to take part in the study. The Grade 7 learners
were grouped using intact classes for the quasi-experimental phase, while Science teachers and experts
voluntarily participated in the evaluation and validation of the Story-Based Science Learning Capsules.
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Research Instrument

The study used researcher-developed survey questionnaires and a scientific literacy test to gather the data needed
to address the research objectives. The instruments were designed to ensure that the items were clear, relevant,
and aligned with the study’s variables and objectives.

1. Survey Questionnaire on the Extent of Utilization and Problems Encountered by Science Teachers. This
instrument aimed to determine how frequently the Grade 7 Science teachers integrated the Story-Based
Science Learning Capsules into their teaching, the extent of their utilization, and the problems encountered
during their implementation.

2. Survey Questionnaire on the Acceptability of the Story-Based Science Learning Capsules. This
instrument aimed to assess the acceptability and suitability of the Story-Based Science Learning Capsules as
instructional materials based on objectives, content, activities, usefulness, language and style, organization,
presentation, and evaluation.

3. Scientific Literacy Test. This instrument aimed to measure the learners’ level of scientific literacy through
two major indicators: (1) Understanding Methods of Inquiry that Lead to Science Knowledge and (2)
Understanding Investigations that Lead to Science Knowledge, covering nine scientific literacy skills.

Data Gathering Procedure

The data gathering process was conducted from November 2025 to March 2026 in a systematic and ethical
manner. Necessary permissions were secured from the Division of Taguig City and Pateros and the public
secondary schools before administering the validated survey questionnaires. The results guided the development
of the Story-Based Science Learning Capsules, which were evaluated by Science teachers and experts based on
eight criteria. After validation, a scientific literacy pretest was administered, followed by the implementation of
the learning capsules among the Grade 7 learners handled by the researcher. A posttest and feedback survey were
then conducted to determine changes in scientific literacy and gather insights on the materials. Finally, all
collected data were organized, tabulated, and analyzed using appropriate statistical methods to determine the
impact of the Story-Based Science Learning Capsules on learners’ scientific literacy. The completed manuscript
was submitted to the research adviser for review and approval before the final oral defense.

Statistical Treatment

The following statistical tools were employed to analyze and interpret the data in relation to the specific sub-
problems of the study:

1. Frequency. It was the actual response to a specific item/question in the questionnaire where the
respondents tick choices.

2. Percentage. This was used as descriptive statistics that describe a part of a whole.

3.  Mean Performance Score (MPS) This was used to determine the performance level of the learners in the
pretest and posttest.

4. Weighted Mean and Ranking. The Weighted Mean was a primary descriptive statistical tool employed to
determine the central tendency of responses across several key variables in the study: Utilization, Problems
Encountered, and Acceptability of Story-Based Science Learning Capsules.

5. Paired Samples t — Test. (Mclave, Dietrich and Sinrich, 1999) This was used to measure the degree of
difference between the pretest and posttest mean scores of the Grade 7 learners.
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RESULTS AND DISCUSSION
Profile of the Respondents

The respondents consisted of three groups, (59) Grade 7 learners, (32) Science teachers, and (16) Science experts
from five public secondary schools in the Division of Taguig City and Pateros. The study involved voluntary
participation sampling was used across all respondent groups. This ensured complete inclusion of available
participants and adequate representation where necessary, thereby enhancing the reliability and validity of the
findings.

Summary
The following are the salient findings of the study:

1. On the extent of utilization of Story-Based Science Learning Capsules in teaching Grade 7 Science
learners in the Division of Taguig City and Pateros:

The study found that the Story-Based Science Learning Capsules were utilized only to a slight extent by
science teachers, suggesting that their integration into science instruction remains limited. Teachers also
encountered several challenges in their use, with the most notable being the limited availability of ready-
made story-based science learning capsules appropriate for Grade 7 learners.

2. On the problems encountered by science teachers in using Story-Based Science Learning Capsules:

The findings revealed that the most frequently encountered problem was the limited availability of ready-
made Story-Based Science Learning Capsules appropriate for Grade 7 learners, which obtained a weighted
mean of 3.72 and was verbally interpreted as Often Encountered. Other commonly encountered concerns
included difficulty aligning the capsules with learning competencies, learners focusing more on the story
than the scientific concepts, and the additional workload required in preparing or adapting story-based
instructional materials. Meanwhile, difficulty in assessing learners’ understanding when using Story-Based
Science Learning Capsules was the least encountered problem, with a weighted mean of 2.59 interpreted as
Rarely Encountered.

3. On the proposed Story-Based Science Learning Capsules:

The developed Story-Based Science Learning Capsules were designed as narrative-driven instructional
materials intended to simplify complex Grade 7 Science concepts through storytelling, guided activities,
visual representations, and inquiry-based tasks. The materials integrated Science topics such as atomic
models, matter, measurement, scientific investigation, Life Science, Force, Motion and Energy, and Earth
and Space Science concepts. The instructional materials were structured systematically to promote
meaningful learning, learner engagement, conceptual understanding, and scientific inquiry.

Furthermore, the developed capsules directly addressed the instructional challenges encountered by Science
teachers by providing ready-to-use, competency-aligned, learner-centered, and visually supported
instructional resources.

4. On the acceptability of the Story-Based Science Learning Capsules as assessed by science teachers and
science experts:

4.1. Objectives. The objectives obtained an overall composite mean of 4.85, verbally interpreted as
Highly Acceptable.

4.2. Content. The content obtained an overall composite mean of 4.80, verbally interpreted as Highly
Acceptable.
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4.3. Activities. The activities obtained an overall composite mean of 4.79, verbally interpreted as
Highly Acceptable.

4.4. Usefulness. The usefulness of the learning capsules obtained an overall composite mean of 4.84,
verbally interpreted as Highly Acceptable.

4.5. Language and Style. The language and style obtained an overall composite mean of 4.90, verbally
interpreted as Highly Acceptable.

4.6. Organization. The organization of the learning capsules obtained an overall composite mean of
4.80, verbally interpreted as Highly Acceptable.

4.7. Presentation. The presentation obtained the highest overall composite mean of 4.93, verbally
interpreted as Highly Acceptable.

4.8. Evaluation. The evaluation component obtained an overall composite mean of 4.87, verbally
interpreted as Highly Acceptable.

In summary, the Story-Based Science Learning Capsules obtained an overall composite mean of 4.85, verbally
interpreted as Highly Acceptable, indicating that both Science teachers and Science experts perceived the
instructional materials as highly suitable and effective for Grade 7 Science instruction.

5. On the impact of Story-Based Science Learning Capsules on the scientific literacy of Grade 7 learners:

The results revealed substantial improvement in the learners’ scientific literacy performance after exposure to
the Story-Based Science Learning Capsules. In terms of Understanding Methods of Inquiry that Lead to Science
Knowledge, the overall mean increased from 37.7, verbally interpreted as Average, to 75.7, interpreted as
Moving Towards Mastery. In terms of Organizing, Analyzing, and Interpreting Quantitative Data and Scientific
Information, the overall mean increased from 41.2, interpreted as Average, to 75.7, interpreted as Moving
Towards Mastery. Overall scientific literacy increased from a pretest mean of 39.4, verbally interpreted as
Average, to a posttest mean of 75.7, verbally interpreted as Moving Towards Mastery.

6. On the test of significant difference between the pretest and posttest performances of the respondents:

The findings revealed that there was a statistically significant difference between the pretest and posttest
performances of the respondents across all scientific literacy indicators. Understanding Investigations that Lead
to Science Knowledge Sub-Indicators obtained a computed test value of -16.2 with a p-value less than 0.001,
while Organizing, Analyzing, and Interpreting Quantitative Data and Scientific Information obtained a computed
test value of -12.2 with a p-value less than 0.001. Overall Scientific Literacy obtained a computed test value of
-15.7 with a p-value of 0.001. Since all computed p-values were less than the 0.05 level of significance, the null
hypothesis was rejected, indicating significant improvement in the scientific literacy performance of Grade 7
learners after exposure to the Story-Based Science Learning Capsules.

CONCLUSIONS

Based on the findings of the study, the following conclusions were drawn:

1. Science teachers frequently utilize Story-Based Science Learning Capsules as part of their instructional
practices in teaching Grade 7 Science, particularly in lesson planning, learner engagement, inquiry
activities, and concept development.

2. Science teachers encounter instructional and logistical challenges in the implementation of Story-Based
Science Learning Capsules, particularly in relation to the availability of ready-made instructional
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materials, alignment with learning competencies, learner comprehension differences, and preparation
workload.

3. The developed Story-Based Science Learning Capsules serve as learner-centered and competency-
aligned instructional materials that effectively integrate storytelling, inquiry-based learning, and
scientific concepts to support meaningful Science learning experiences.

4. The Story-Based Science Learning Capsules are highly acceptable to both Science teachers and Science
experts in terms of objectives, content, activities, usefulness, language and style, organization,
presentation, and evaluation.

5. The use of Story-Based Science Learning Capsules significantly improves the scientific literacy skills of
Grade 7 learners, particularly in scientific inquiry, evidence evaluation, quantitative reasoning, data
interpretation, and scientific decision-making.

6. There is a significant difference between the pretest and posttest performances of Grade 7 learners,
indicating that the Story-Based Science Learning Capsules are effective instructional tool in enhancing
learners’ scientific literacy competencies.

RECOMMENDATIONS
Based on the findings and conclusions of the study, the following recommendations are offered:

1. Science teachers may continue integrating Story-Based Science Learning Capsules into Grade 7 Science
instruction to promote learner engagement, scientific inquiry, conceptual understanding, and scientific
literacy development.

2. Schools and educational administrators may provide additional instructional resources, training, and
technical support to assist teachers in the effective development and implementation of story-based
instructional materials in Science education.

3. Instructional material developers may further improve and expand the Story-Based Science Learning
Capsules by incorporating additional activities, multimedia resources, differentiated tasks, and
assessment strategies to address diverse learner needs.

4. Science teachers may utilize story-based instructional approaches not only for classroom discussion but
also for assessment and enrichment activities to maximize their instructional effectiveness.

5. Future researchers may conduct similar studies involving larger samples, different grade levels, or other
subject areas to further validate the effectiveness of Story-Based Science Learning Capsules in enhancing
learners’ scientific literacy and academic performance.

6. Future studies may also explore other variables related to story-based instruction, such as learner
motivation, engagement, retention, creativity, and critical thinking, to provide a broader understanding
of its educational impact.
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