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Introduction

The teaching of physics to non-physics majors has

Abstract: Teaching of physics concepts to non-physics majors presents significant
challenges, particularly when it comes to helping students connect abstract physical
principles with their primary field of study. This study investigates the effectiveness of
the GASING (Graduated Assistance in Student-led Inquiry and Narrative learning
through Guided experimentation) method in teaching parabolic motion to first-semester
Biology Education students FKIP Universitas Mataram. Using a quasi-experimental
design with two parallel classes (n = 54), we assessed the method’s effectiveness through
pre- and post-tests, mini-projects, laboratory observations, and detailed student
feedback questionnaires. Results demonstrated significant improvements in conceptual
understanding, with mean scores increasing from 4.15 to 7.63 (Class D) and 7.56 (Class
E), yielding a substantial effect size (Cohen’s d = 3.26). Both classes showed comparable
performance in mini-projects (mean scores: 16.0/20 and 16.3/20). Student feedback
across multiple engagement, clarity, and effectiveness measures consistently scored
above 4.0/5. Statistical analysis revealed a significant correlation between student
engagement and learning outcomes (r = 0.78, p < 0.001). These findings suggest that the
GASING method effectively bridges the gap between physics concepts and biological
applications while maintaining high student engagement and comprehension.

Keywords: GASING method; parabolic motion; biology education; interdisciplinary
learning; pedagogical innovation.

Nathan,2012; Uhden,2012), can create additional
barriers for Biology Education students. This disconnect

long been recognized as a significant challenge in higher
education (Martinuk, 2011; Kirkup, 2012; Malicoban,
2021). Biology Education students, in particular, often
struggle with physics concepts due to the perceived
disconnection between physical principles and
biological applications. This challenge is further
compounded by varying levels of mathematical
preparation and preexisting anxiety towards physics
among these students.

The traditional approach to teaching physics,
which typically emphasizes mathematical formalism
over conceptual understanding (Kuo, 2012;
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often results in reduced engagement, lower retention
rates, and difficulty in applying physics principles to
biological contexts. Recent studies have highlighted the
need for innovative teaching methods that can bridge
this gap while maintaining rigorous academic standards
(McIntyre, 2005; Hunt,2008; Guri, 2011; Fraser,2014).
The GASING method emerges as a promising
solution to these challenges. By integrating guided
inquiry with hands-on experimentation, this method
aims to create a more accessible and engaging learning
environment for non-physics majors (Kirkup,2016;
Kimori,2017; Sithole,2020). The method's name,
GASING (Graduated Assistance in Student-led Inquiry
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and Narrative learning through ~ Guided
experimentation), reflects its core principles of

progressive learning and active student participation.

Recent research in science education has
increasingly = emphasized the importance of
interdisciplinary approaches in teaching physics to non-
physics majors (Guiru, 2019;Descamps,2020;
Redish,2021). The Specific challenges faced by biology
students in physics courses, including limited
mathematical preparation and difficulty in perceiving
the relevance of physics concepts to biological systems
(Redish,2014 and Chiel,2017)

Interactive learning methods have shown
particular promise in addressing these challenges.
Hands-on experimentation, when combined with real-
world applications, significantly improves student
outcomes in introductory physics courses (Rakhshand,
& Syifa Dafiyah, 2024; Verawati,2024). Similarly, Peer

learning opportunities and immediate feedback
mechanisms enhance student engagement and
comprehension.

The integration of physics and biology concepts
has been identified as a critical factor in successful
science education (Redish, 2014). Students who
understand the connections between physical principles
and biological processes show improved retention of
knowledge and increased motivation. Cross-
disciplinary integration better prepares students for
real-world applications in their chosen fields.

Method

The implementation of the GASING method in
this study followed a carefully structured approach
designed to maximize learning outcomes while
maintaining scientific rigor. Our research design
employed a quasi-experimental methodology with two
parallel classes, allowing for both comparative analysis
and internal validation of results. The study participants
comprised 54 first-semester Biology Education students,
evenly divided between two classes (D and E). All
participants shared similar academic backgrounds, with
basic high school physics knowledge and comparable
university entrance scores.

Result and Discussion
Results

The implementation of the GASING method
yielded substantial improvements across multiple
performance metrics. In figure 1, pre-test scores
averaged 4.15 (SD=1.14) across both classes, indicating
similar baseline knowledge. Post-test results showed
remarkable improvement, with Class D achieving a
mean score of 7.63 (SD=0.95) and Class E reaching 7.56
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(SD=0.96). This improvement represents an average
increase of 83% in student performance.
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Figure 1. The comparison of class performance

The students' learning progress demonstrate a
steady improvement over time, with noticeable
progression from week to week, as illustrated in the
figure 2
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Figure 2. Student learning progress across the semester

Mini-project assessments revealed strong
application capabilities among students as in figure 3.
The average scores of 16.0/20 for Class D and 16.3/20
for Class E demonstrated students' ability to apply
theoretical concepts to practical biological scenarios. The
distribution of scores showed a normal curve with a
slight positive skew, suggesting that most students
achieved competency while some excelled beyond
expectations.

Figure 3. key performance metrics
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Student engagement metrics showed consistent
improvement throughout the semester. Initial
engagement rates of 60% in Week 1 increased to 92% by
the final week. This correlated strongly with improved
academic performance (r=0.78, p<0.001), suggesting that
the GASING method successfully maintained student
interest while facilitating learning.

Discussion

The significant improvements observed in both
classes validate the effectiveness of the GASING method
in teaching physics to Biology Education students. The
large effect size (Cohen's d=3.26) exceeds typical values
reported in similar educational interventions,
suggesting that this approach offers substantial
advantages over traditional teaching methods.
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Figure 4. Correlation between student engagement
and performance

The correlation between student engagement
and performance (Figure 4) provides strong evidence for
the effectiveness of the GASING method's interactive
approach. Students who reported higher engagement
levels consistently achieved better outcomes in both
theoretical understanding and practical applications.
This relationship was particularly evident in the mini-
project phase, where engaged students demonstrated
superior ability to connect physics concepts with
biological phenomena.

A particularly noteworthy finding was the
reduction in performance variance between pre-test and
post-test scores. The decrease in standard deviation from
1.14 to 0.95 suggests that the GASING method not only
improved overall performance but also helped narrow
the achievement gap between students. This
standardization effect is crucial in ensuring that all
students achieve core competencies while still allowing
high achievers to excel.
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Figure 5. Learning components across all key areas

The analysis of learning components (Figure 5)
reveals that students made substantial progress across
all key areas, with particularly strong improvements in
practical application and cross-disciplinary integration.
This balanced development suggests that the GASING
method successfully addresses multiple learning
objectives simultaneously, rather than sacrificing one
aspect for another.

The success of the GASING method carries
significant implications for physics education in biology
programs. First, it demonstrates that physics concepts
can be effectively taught to non-physics majors when
presented in a context relevant to their primary field of
study. The high engagement levels and positive
feedback suggest that the method successfully
overcomes the traditional barriers that biology students
face in physics courses.

Second, the method's structured progression
from basic concepts to complex applications provides a
replicable model for other institutions. The consistent
results between Class D and E indicate that the method's
effectiveness is not dependent on specific instructor
characteristics, suggesting good potential for broader
implementation.

While the results are promising, several
limitations should be acknowledged. The study's
duration of one semester may not fully capture long-
term retention of knowledge. Additionally, the sample
size, while adequate for statistical analysis, could be
expanded in future studies to include multiple
institutions and different student populations.

Future research should focus on:

1. Long-term retention assessment through longitudinal
studies

2. Application to other physics topics beyond parabolic
motion

3. Integration of digital learning tools to enhance the
method's effectiveness
4. Cross-institutional
scalability

implementation to validate
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Conclusion

The GASING method represents a significant
advancement in physics education for biology students.
The quantitative improvements in student performance,
coupled with qualitative evidence of enhanced
engagement and understanding, support its adoption as
an effective pedagogical approach. The method's success
in bridging the gap between physics principles and
biological applications addresses a long-standing
challenge in science education. The consistent results
across different class sections and multiple assessment
metrics provide robust evidence for the method's
reliability and effectiveness. Furthermore, the positive
correlation between engagement and performance
suggests that the method succeeds in making physics
both accessible and interesting to biology students.
These findings contribute to the broader discussion of
how to effectively teach science courses to non-specialist
students while maintaining high academic standards.
The GASING method's success offers a promising model
for similar cross-disciplinary educational challenges in
other fields.
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