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Abstract

This study was conducted to determine the effectiveness of the
SCI Station Approach—an instructional strategy based on the principles
of Simplify, Connect, and Illustrate—in improving Grade 8 learners’
retention of Science concepts to address the need for an effective,
learner-centered instructional strategy that enhances learners’
academic performance in Biology and reinforces understanding through
illustrative activities. The SCI Station Approach is a student-centered
teaching method that organizes classroom instruction into different
learning stations. Each station is designed to simplify complex concepts,
connect them to real-life applications, and illustrate key ideas through
visual aids, hands-on activities, and collaborative tasks. This model
encourages active learning, supports diverse learning styles, and aims to
improve comprehension and long-term retention of subject matter. A
quasi-experimental method of quantitative research was used in the
study. Two groups of Grade 8 students participated: the control group
received instruction through traditional teaching methods, while the
experimental group was taught using the SCI Station Approach. Pre-test
and post-test assessments were administered to both groups to measure
baseline knowledge and learning gains. The findings indicate that SCI
Stations are strongly convincing in enhancing Grade 8 students’
retention of Science concepts; thus, it is recommended that Science
teachers integrate this approach into classroom instruction.

Copyright © The Authors 2025. This article is distributed under the terms of Creative Commons Attribution 4.0 International License.

Introduction

In today’s rapidly evolving world, education must
continually adapt to meet changing societal needs. With the
rise of new technologies and innovations, teaching
methods—especially in science—are shifting to become
more engaging and impactful. Biology, in particular, plays a
crucial role in helping students understand the natural
world, develop critical thinking, and build scientific literacy.
However, many students in the Philippines struggle with
retaining key Biology concepts, which affects their ability to
connect lessons to real-life situations. Visual retention—our
ability to remember and apply what we see—is especially
important in mastering complex subjects like Biology. Tools
like diagrams, videos, and infographics help students break
down and internalize challenging ideas. Yet, as shown by
the 2018 PISA assessment and local data from public
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schools in San Miguel, Bulacan, students often fall short in
scientific literacy, underscoring the need for more effective
teaching strategies.

One promising approach is the SCI Station Model,
a form of active learning where students rotate through
various hands-on, interactive learning stations. This method
supports diverse learning styles and enhances engagement,
collaboration, and understanding. A study by Mohammed e#
al. (2020), Pho et al. (2021), and Johari et a/. (2023) highlight
the benefits of using tactile and visual tools in station-based
learning, showing how they boost critical thinking and
real-world application. A systematic review by Utami (2018)
further confirmed that students using the station rotation
model performed significantly better academically,” as it
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evaluated students' pre- and post-test results, comparing
control and experimental groups, and found clear
improvement in learning outcomes after implementing the
SCI Station Model. Ultimately, this approach offers a more
meaningful and effective learning experience, helping
students better retain and apply scientific concepts in
everyday life.

Understanding heredity can either ignite curiosity
or cause confusion among Grade 8 learners, as genetics
often feels abstract and complex. That's why research has
emphasized the importance of strategies that help students
not only learn content but also truly understand and
remember it. Contextualized learning, as shown by
Capuyan (2021), allows students to relate lessons to real life
through Learning Activity Sheets (LAS), while multimedia
tools such as animations and videos (Ansay, 2021; Dayrit,
2019) give students opportunities to visualize and revisit
concepts. Inquiry-based learning (Guerrero & Bautista,
2023), collaborative strategies (Telamo, 2024), and
scaffolding (Mocan, 2021) also play a key role in connecting
new knowledge to prior learning and correcting
misconceptions. According to Pillado e7 al. (2020), active
learning through experiments and retrieval tasks helps
students retain ideas longer, while digital tools and flipped
classrooms (Thomas & Kumar, 2024) empower students to
take charge of their own learning.

To address challenges in teaching genetics, models
like SCI Station have emerged as highly effective. Rooted in
the CARSCI strategy—Critical Analysis and Reasoning
Skills: Simplify, Connect, Illustrate—this approach turns
abstract concepts into meaningful experiences (Almacen &
Labitad, 2024b; Lisao, 2023; Cabungcal ez al, 2024).
Multimedia and visual tools transform how students engage
with content, while collaborative inquiry (Rogayan et al.,
2019) and real-world applications (Akpan & Beard, 2019;
Mebert ef al., 2020; Wilton ef al., 2019) increase motivation
and relevance.

Studies by Mohammed et al. (2020) support the use
of learning stations for building deductive thinking, while
Pho ez a/. (2021) highlight SCI Station's success in boosting
both academic performance and engagement. Ultimately,
this model supports a dynamic, learner-centered
environment where students not only retain knowledge but
apply it meaningfully—making science both accessible and
impactful.

This study aims to determine the effectiveness of
SCI Station in enhancing the retention of Grade 8 students
on their academic performance in Biology at Vedasto R.
Santiago High School in San Miguel, Bulacan, especially
focusing on sections S. Osmena and C. Aquino, for the
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school year 2024-2025. Specifically, this study seeks to
answer the following:

1. How may the pre-test result of control and
experimental groups be described?

2. How may the post-test result of control and
experimental groups be described?

3. Is there a significant difference between the

pre-test and post-test results of the control group
and experimental group before and after the
conduct of the study?

Materials and Methods

This study utilized a quasi-experimental design to
evaluate the effectiveness of the SCI Station Approach in
improving Grade 8 students’ retention in Biology. Due to
the natural structure of school settings, random assignment
was not possible, but the design allowed for structured
group comparisons using pre-test and post-test measures.
As Villegas (2023) notes, quasi-experimental methods offer
practical insight by capturing real-world classroom
dynamics. The SCI Station model was implemented in
existing classes, reflecting authentic learning conditions and
increasing the relevance of findings for everyday
educational practice. The SCI Station Approach is built
around three core strategies: Simplify, Connect, and
[llustrate. It integrates hands-on activities, multimedia
resources, peer collaboration, and real-world applications
to help students engage with and internalize Biology
concepts more effectively. By promoting active,
learner-centered experiences, the strategy addresses varied
learning preferences and encourages deeper understanding.
Research supports this model's effectiveness in enhancing
motivation and comprehension through visual aids and
interactive learning (Pho ef a/., 2021).

The study was conducted in a public high school in
San Miguel, Bulacan, focusing on two Grade 8 sections: 8-S.
Osmena (experimental) and 8-C. Aquino (control). Each
group was composed of 30 students. Purposive sampling
was used to select participants, following the
recommendation of Denieffe (2020) that this method is
ideal when targeting specific groups for in-depth analysis.
Participants were selected using purposive sampling based
on: (1) enrollment in Grade 8 Biology at the selected school,
and (2) comparable class size and academic level. The
experimental class lacked access to a television, making
them suitable for the SCI Station's visual and interactive
tools, while the control group continued with traditional
instruction.

In conducting the study, specific tasks were
assigned at each station, including the sequence and
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contextualization of rotations for Grade 8 Biology, and the
manner in which the approach facilitated differentiated,
activity-based learning opportunities that are not present in
conventional lecture-based methods. Additionally, student
feedback was systematically collected through reflective
prompts, offering insights into their perceptions of the
stations as engaging, supportive, and effective for enhancing
conceptual understanding and vocabulary retention. These
enhancements provide greater depth and nuance to the
study, illustrating the adaptive features and instructional
advantages of the station model beyond a simple pre- and
post-test comparison.

The Enhanced SCI Station Approach was
implemented for eight (8) weeks, covering two (2) SCI
cycles per week. The approach was enhanced by increasing
the frequency and duration of sessions, providing learners
with more consistent exposure to the SCI strategies to
improve understanding and retention. Each instructional
session lasted 60 minutes, consistent with the allotted class
time for Science 8. In total, learners underwent 16 SCI
station sessions, ensuring adequate exposure to the
intervention before the post-assessment.

The implementation of the Enhanced SCI Station
Approach was aligned with the Science 8 content standards
and most essential learning competencies (MELCs) on
earthquakes and volcanoes. It specifically addressed
competencies on explaining how earthquakes and volcanic
eruptions occur (S8ES-Ia-b-10), describing how energy is
released during an earthquake (S8ES-Ia-b-11), and inferring
the impacts of these geologic events on people and the
environment (S8ES-Ic-d-13). These standards guided the
design of station activities and served as the basis for
assessing learner performance in both the experimental and
comparison groups. The primary tools were pre-tests and
post-tests designed to assess conceptual understanding and
retention. These were reviewed and validated by
experienced Science educators to ensure alignment with
curriculum standards and learning competencies. The tests
measured both content knowledge and application, with
clear instructions and consistent formatting to maintain
reliability and reduce extraneous variables. All materials
used in the Enhanced SCI Station Approach were validated
by three experts Biology professors for clarity, accuracy,
and alignment to MELCs, and only those meeting the
required validity rating were used in the implementation.

A pre-test was administered to both groups to
establish baseline knowledge, followed by implementation
of the SCI Station in the experimental group. After the
intervention, a post-test measured learning gains. The
process followed ethical research standards, ensuring
confidentiality and transparency. Descriptive statistics
(mean, standard deviation, frequency) were used to
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summarize results, while an Independent Sample T-Test
determined whether performance improvements were
statistically significant (Fernandes ez a/., 2021; Daines,
2023). This analysis helped validate the SCI Station’s impact
on students’ academic performance in Science.

Ethical procedures were strictly observed in the
conduct of the study. Informed consent and assent were
obtained from participating students and their parents or
guardians, and approval was secured from the school
administration. Participants were assured of confidentiality,
voluntary participation, and the use of data solely for
research purposes.

Results and Discussion

Table 1. Results of Learners’ Scores in the Pre-Test of Control and

Experimental Group

Control Group Experimental Group
T Frequency  Percentage  Frequency  Percentage
() (%) () (%)
26 -30 0 0.00 0 0
21-25 0 0.00 0 0
16 -20 2 6.67 0 0
10-15 18 60.00 15 50
0-9 10 33.33 15 50
Mean 10.93 9.57
VI Fairly Satisfactory Fairly Satisfactory
SD 3.05 3.11

Legend: Outstanding (26-30); Very Satisfactory (21-25); Satisfactory (16-20);
Fairly Satisfactory (10-15); Did Not Meet Expectations (0-9)

Table 1 presents the pre-test scores of the control
and experimental groups. The control group, taught using
traditional methods, had a mean score of 10.93 (SD = 3.05),
while the experimental group had a slightly lower mean of
9.57 (SD = 3.11); both were interpreted as “Fairly
Satisfactory.” Score distributions show that 33.33% of
control group students scored between 0-9, while 60% fell
within 10-15. For the experimental group, 50% scored in
the 0-9 range, and 50% in the 10—15 range. No students in
either group scored above 15. The mean difference between
groups was 1.36, indicating relatively similar performance
levels before the intervention. Establishing comparable
baseline levels is essential for attributing subsequent
learning gains to the intervention rather than prior
differences (De Witte & Rogge, 2020). Recent studies on
personalized and station-based learning also show that such
approaches demonstrate clearer effectiveness when
implemented among groups with equivalent starting
performance (Patrick & Chambers, 2022; Kim ef a/., 2021).
Thus, the minimal mean difference of 1.36 supports the
methodological soundness of comparing outcomes under
the Enhanced SCI Station Approach.



Dela Cruz et al.

This baseline similarity strengthens the validity of
comparing outcomes under the SCI Station approach,
which may outperform the traditional lecture-based
methods. However, literature suggests that traditional
lecture-based teaching may not effectively support
long-term retention or engagement. Studies by Tutal &
Yazar (2023) highlight the superiority of active learning
methods in improving academic outcomes. Further,
research by Fulbeck ez a/ (2020) and Gyeltshen (2024)
supports the use of station-based and visual learning
strategies, showing improved understanding, retention, and
enthusiasm for Science. This aligns with the need for
innovative, student-centered approaches like the SCI
Station model.

Table 2. Results of Learners’ Scores in the Post-Test of Control and

Experimental Group

Control Group Experimental Group
Range Frequency Percentage Frequency Percentage
(f) (%) (f) (%)
26-30 0 0 0 0
21-25 0 0 4 13.33
16 - 20 5 16.67 16 53.33
10-15 24 80 10 33.33
0-9 1 3.33 0 0
Mean 13.83 17
VI Fairly Satisfactory Satisfactory
SD 2.55 3.39

Legend: Outstanding (26-30); Very Satisfactory (21-25); Satisfactory (16-20); Fairly
Satisfactory (10-15); Did Not Meet Expectations (0-9)

Table 2 displays the post-test results for both the
control and experimental groups. The control group, taught
through traditional methods, had a mean score of 13.83 (SD
= 2.55), retaining the “Fairly Satisfactory” interpretation
from their pre-test. Most students (80%) scored between
10-15, with only 16.67% reaching 16—20. In contrast, the
experimental group, exposed to the Enhanced SCI Station
Approach, achieved a higher mean score of 17 (SD = 3.39),
interpreted as “Satisfactory” Here, 53.33% of students
scored 16—20, and 13.33% reached 21-25, with none
scoring below 10. The mean difference of 3.17 clearly
indicates that the experimental group outperformed the
control group.

These results affirm the effectiveness of the SCI
Station Approach, which centers on Simplify, Connect, and
[llustrate, in enhancing student retention and engagement.
Unlike the control group, students in the experimental
group showed a notable shift toward higher scores,
reflecting deeper understanding and better retention of
Science concepts.

This supports findings from Rogayan (2019) and

Alsaadi & Al Sultan (2021), who highlight the effectiveness
of station-based and learner-centered methods in
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improving academic performance. Similarly, Apolonio
(2023) emphasized how interactive strategies like SIM
enhance concept retention. The study confirms that active,
visual, and contextualized learning strategies such as SCI
Station not only improve test performance but foster
curiosity, motivation, and real-world application of
scientific knowledge—making it a powerful model for
21st-century Science education.

Table 3. Test of Significant Difference on the Pretest Scores of the 8- C.

Aquino (Control Group) and 8-Osmena (Experimental Groups)

Comparison

t-value -value Decision VI
Group -
Control
Group vs.
. 1.72 0.09 Accept H, Not Significant
Experimental
Group

Legend: p< 0.05 = significant** = Highly Significant

Table 3 shows the test of the significant difference
between the pre-test scores of the control and
experimental groups. With a t-value of 1.72 and a p-value of
0.09, the results exceed the 0.05 significance threshold,
indicating no statistically significant difference between the
groups prior to the intervention. This confirms that both
groups had comparable baseline knowledge, reinforcing the
validity of attributing any post-test differences to the SCI
Station Approach. The findings support Binag (2020), who
demonstrated that learning stations tailored to students’
multiple intelligences significantly improved performance
and engagement in Biology. Likewise, Benek and Kocakaya
(2019) found that station-based strategies enhanced
retention and achievement in Science classes, echoing the
results of this study. The absence of significant differences
in pre-test scores strengthens the conclusion that the SCI
Station model, with its interactive and learner-centered
design, played a key role in the academic improvements
observed in the experimental group.

Table 4. Test of Significant Difference on the Post-test Scores of the 8- C.
Aquino (Control Group) and 8-Osmena (Experimental Group)

Comparison

t-value p-value Decision VI

Group

Control

Group vs.

-4.09 0.00 Rejected H, Significant

Experimenta

1 Group

Legend: p< 0.05 = significant
** = Highly Significant

Table 4 presents the post-test score comparison
between the control and experimental groups. A t-value of
-4.09 and a p-value of 0.00 indicate a highly significant
difference in favor of the experimental group, leading to the
rejection of the null hypothesis.
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This result supports the effectiveness of
student-centered, visual-based strategies in improving
academic performance. Students in the experimental group
showed deeper conceptual understanding, improved
retention, and greater engagement—outcomes consistent
with findings by Wilson e# a/ (2022), who emphasized how
visual tools enhance scientific comprehension. Similarly,
Martinez and Lopez (2023) found that station-based
learning led to better recall and application of science
concepts, particularly among visual learners.

The approach also fostered collaboration, active
participation, and real-life application of scientific
knowledge. While the strategy was generally effective,
challenges included time constraints and occasional
difficulty in managing multiple activities. Despite this, the
benefits—enhanced learning outcomes, peer support, and
personalized instruction—underscore the potential of the
SCI Station model to transform Science education. The
results suggest important implications for classroom
practice.

The SCI Station Approach provides a structured
yet flexible model that promotes active engagement,
differentiated learning, and continuous vocabulary
reinforcement—all of which contribute to improved
achievement in Biology. Its rotational structure allows
teachers to address varied learner needs while maintaining
consistent exposure to key concepts, making it a practical
strategy for enhancing retention and supporting more
meaningful, student-centered instruction.

Conclusion

The findings confirm that the SCI Station
Approach is effective in enhancing Grade 8 students’
retention of Biology concepts compared to conventional
teaching methods. The approach not only strengthens
conceptual understanding but also results in measurable
gains in Science vocabulary, as students demonstrated
improved mastery of key terms reinforced across the station
activities, contributing to better long-term memory and
overall achievement.

The pre-test results indicate that the same level of
retention was exhibited by the experimental and control
groups. The post-test results reveal a significant
discrepancy between both groups, in which the
experimental group performs better in mean scores than
the control group; this is attributed to the application of the
SCI Station approach.

The above findings indicate that the Enhanced SCI
Station Approach on Learners' Academic Performance in
Science 8 is an effective method for improving retention,
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vocabulary building, and understanding of Science among
students, giving a sharp contrast to conventional teaching
methods.
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