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the data, the study exposed the following themes that strongly align
with Astin's Theory of Student Involvement as they underscore students' active investment of time, energy,
and commitment in their academic pursuits — persistent striving for academic excellence, navigating
learning challenges in unstable learning environments, and perseverance as a coping mechanism in the face
of setbacks. The findings highlight how these students navigated their studies and maintained consistent
academic performance amid the educational disruptions caused by the pandemic. Each narrative provides
significant insights into the perseverance and strategies of top-performing STEM students from low-income
families and offers implications for schools and parents, strengthening support for students, especially in
times of crisis.
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INTRODUCTION

Prior to the pandemic, international assessments such as the Programme for International Student
Assessment (PISA) had already revealed that globally, the majority of the students require some support to
engage with science-related contexts, and even the basic and familiar ones (OECD, 2023). At this level,
students are described as “low-achieving students” as their performance in science falls below the expected
proficiency levels. The sudden change in the educational system caused by the occurrence of the COVID-
19 pandemic further magnified this concern. According to UNESCO, the learning loss brought by the
pandemic is equivalent to the learning gains in the last two decades (UNESCO, 2023).

In an international context, particularly in European and non-European countries, Di Pietro (2023)
found that with the transition from traditional classroom-based instruction to various remote learning, there
emerged a concern in an educational context about the poor Science learning performance of the students,
particularly those who were studying the Science, Technology, Engineering, and Mathematics (STEM)
programs. This requires hands-on laboratory work, comprehensive problem solving, and experiential
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learning in which the distance learning could not thoroughly cater (Syaugqi et al., 2024). The suspension of
face-to-face classes has caused learning loss among students (Engzell et al., 2021).

In the Philippines, it was reported that students’ proficiency level in science remained below the
global average (Chi, 2023). The results indicated in PISA 2022 revealed that only 28% of the Filipino
students could recognize the correct explanation of a familiar scientific phenomenon, which is the minimum
proficiency in science. This shows that the country continues to lag significantly in STEM achievement
(Ines, 2023). Moreover, Bernardo et al. (2023) found that Filipino students continue to demonstrate low
levels of science proficiency, with many learners struggling to meet basic science literacy standards. Added
to these challenges were the experiences of students during the COVID-19 pandemic, when both teachers
and students faced substantial challenges in science learning (Adarlo et al., 2023). These included reduced
engagement, limited access to laboratory experiences, and technological constraints.

In a context-specific study, a structural equation model of grade 9 learners' science performance in
Davao de Oro shows that performance is strongly influenced by instructional management, motivation, and
learning environment (Rebucas & Dales, 2022). It can be hindered when hands-on experiences and learning
environments are inadequate, as these factors affect students' engagement and interest in science (Elesio,
2023). These influential factors, if not addressed satisfactorily, could contribute to difficulties in achieving
high performance among STEM students.

Given the different claims presented in international, national, and local settings, which mostly
focused on the impact of the COVID-19 pandemic on STEM education, there are still gaps that warrant
further exploration. Existing studies have focused more on the STEM-specific difficulties of the average
student population and their learning outcomes than on the lived experiences of consistently high-achieving
STEM students (Ives, 2021; Ding et al., 2025). Moreover, Aarntzen et al. (2023) found lower academic
well-being among STEM students during the pandemic and highlighted the importance of peer and faculty
support, but did not focus specifically on high-achieving students.

A literature review on the learning privileges experienced by STEM students, done by Beruin
(2025), found the importance of resilience and adaptation in learning across pre-, during-, and post-
pandemic periods, but did not isolate high-achieving STEM students as a distinct group for investigation.
These existing studies leave a significant gap in understanding how high-achieving STEM students adapt
to and sustain their academic success despite the pandemic-related setback. Addressing this gap is crucial,
as UNESCO (2021) emphasizes that a continued decline in student performance in STEM-related fields
could have long-term consequences. This includes reduced scientific innovation, reduced competitiveness
in the global workforce, and inequality in educational participation and opportunities.

This study was anchored in Alexander Astin's theory of Student Involvement (1984) and used the
Input-Environment-Outcome (I-E-O) conceptual model. Through the lens of Astin's Theory of Student
Involvement, this study shows how these students invest their time, effort, and engagement in their learning,
both academic and non-academic, thereby contributing to their development. This theory served as a guide
in giving a valuable interpretation of the shared experiences of high-achieving STEM students regarding
their academic involvement, managed challenges, and sustained motivation as they continued their personal
and academic journeys before and during the pandemic. This study addresses the gaps of existing studies
by employing a qualitative narrative approach through answering the research questions: (1) What stories
do top-performing STEM students tell about their academic involvement and engagement in learning
activities before and during the COVID-19 pandemic? (2) What insights did top-performing STEM students
gain about how their level of involvement influenced their academic success and personal growth during
the pandemic?
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METHODS

Research Design

This study used a qualitative design and followed a narrative study approach. Bhandari (2025)
defined qualitative research as a design used to gain a deep understanding of how a person perceives and
experiences a certain event. Furthermore, a narrative model was used in this study to examine the subject
at the outset and to review the situations or obstacles the person encounters (McLeod, 2024). The use of
this research design and approach was highly helpful in gaining a deeper understanding of the experiences
of grade 12 STEM students in their efforts to remain top-performing, as it focuses on personal experiences
and people's stories about a stated event.

Research Locale

The study was conducted in one of the private schools in Davao City. This school offers basic
education programs, including SHS academic tracks, specifically the STEM strand. The school participates
in the government's SHS Voucher Program which provides financial assistance to eligible students enrolled
in its SHS academic tracks.

Sampling Technique

The participants in this study were identified using purposive sampling with the following set of
criteria: (1) Grade 12 students who completed the STEM academic strand at a private school in Davao City;
(2) student must have been consistently on the honor roll before and during the pandemic; and (3)
demographic profile of the students was considered, including whether their families were living on a
minimum-wage income, to better explore the participants' resilience. There were three (3) target participants
who participated in an in-depth interview who were assigned with pseudonyms — Beaver, Fighter, and
Tenacious. The parents and teachers of each participant were also interviewed to gather additional
information. Ethical principles such as obtaining informed consent, confidentiality, preventing harm, and
avoiding misconduct were considered in the conduct of this study.

RESULTS AND DISCUSSION

Persistent Striving for Academic Excellence

They started strong, embodying the traits of an exceptional STEM student with high academic
ambitions, driven by personal motivations like inspiring siblings, supporting family, and earning parental
pride. They put in extra effort on days marked by structured face-to-face classes, hands-on experiments,
collaborative projects, and extracurricular involvement. Before the pandemic, their academic journey
revolved around their school and even at home. Humbled by their parents' status as minimum-wage earners,
they were filled with a burning desire to be academically successful and to land a job that could meet their
family's needs and wants.

Understanding the lessons was easy because the teachers were physically present to guide and help
them. Beaver shared, “About academics, it was somewhat okay because it’s face-to-face, the teacher was
there every day.” Moreover, it was found that motivation from their teachers helped them do well in their
studies. A study by Ozcan (2021) found that the presence of teachers in students' learning has a significant
influence on their academic success. The research emphasized the importance of a teacher's professional
competence, qualities worthy of students' imitation, motivational prowess, and consistent guidance in
students' achievement. It is also noted that having meaningful classroom interactions between teachers and
students through students' exposure to varied instructional strategies is an important strategy for motivating
students (Radil et al., 2023; Diong et al., 2023; Ahn et al., 2021). Moreover, Hiebert and Grouws, as cited
by Suhaini et al. (2020), noted that one important factor in students’ achievement is proper instruction. The
participants in the study reported that as their teachers delivered the lesson, they understood well.
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The study also revealed that these STEM students have a strong desire to be part of the honors list.
Because of their shared ambition and drive to succeed, they challenged themselves to work harder to reach
the desired spot. Beaver narrated, “I wanted to know what it felt like to be in the top 8, top 9. I actually
achieved it, and at that time I thought, “what would it feel like to be number one?” I ended up reaching
that too unexpectedly”. If a student desires to achieve something, he or she would be very willing to excel
in his or her own learning process (Lisé et al., 2023). Additionally, Tenacious shared, “/’'m quite competitive.
In the classroom, I always study hard. I spend most of my time studying. I really used to love studying back
then.” According to the study conducted by Agustina et al. (2021), students' motivation is positively
correlated with their academic achievement. In the current study, participants' strong commitment to
academic excellence reflects their high engagement and involvement in their studies, aiming to achieve
high grades and be part of the roster of high-achieving students. Although tasked with typical household
chores, they still managed their time well and set aside dedicated time to study and complete their
schoolwork at home. Fighter shared, “Before the pandemic, I was very responsible when it came to my
studies. I used to set a schedule and list down all my responsibilities, both at home and in school.” Being
able to manage oneself requires being responsible with one's time and achieving good outcomes such as
independence and academic achievement (Zhao et al., 2023; Siswanto, 2024).

In Astin's theory, these findings are among the inputs to this study, which show the participants'
pre-pandemic experiences, motivation, and academic discipline. The findings support this component of
the theory, as they highlight how participants invest time and effort in their studies to achieve excellent
results. This also shows that the participants, despite their family status, have worked their way up to
become consistently top-performing students even before the pandemic.

Navigating Learning Challenges in Unstable Learning Environments

Then, the pandemic hit, and suddenly, their world shifted. Their once-motivated, disciplined, and
focused character was disrupted when the pandemic transformed everyone's lives overnight. Modular and
online distance learning became the norm for quite some time, requiring students to learn independently.
The investigation by Hammerstein et al. (2021) revealed that school closures negatively affected students'
learning. The participants narrated how distractions at home, unstable and limited internet access, financial
limitations, and the absence of direct teacher supervision made schooling more difficult.

Learning in an unstable environment made them lose interest in learning the lesson on their own,
as they found it very exhausting. Beaver lost her rhythm as everything was new to her. No one guided her,
which eventually led her to consider just giving up slowly. Beaver narrated, “At that time, I felt like I was
losing energy. While we were having modular classes, I really started to feel tired.” Fighter also shared, “/¢
was really difficult for me because no one was there to explain things. That was the time when I truly
struggled the most. ” Students’ satisfaction and motivation with their learning are greatly influence with the
presence of classroom instruction and interaction (Baber, 2020; Yao et al., 2020; Yu, 2021). Due to the
pandemic, most of the lessons were self-taught through printed modules and YouTube tutorials. According
to the study of Mogavi et al. (2021), instructor accessibility and reduced interaction with teachers as
significant barriers to active learning in synchronous online classes. It emphasized that the absence of direct
guidance may hinder student participation and engagement, thus reduce motivation among students.

Juggling school and home tasks was a challenge for the participants. Beaver expressed, “At home,
I'was usually the one who cooked and do the grocery shopping. So, I could only work on my modules when
it was almost time to pass them.” The greatest challenge during online learning was the home learning
environment, including the household responsibilities that students need to accomplish and other
distractions that negatively affected their learning (Barrot et al., 2021; Vallespin & Prudente, 2023). Similar
to the participants' narratives, their experiences revealed that studying at home while doing household
chores was challenging, as it reduced their focus on studying (Duran & Sumagang, 2022).

Moreover, participants reported experiencing an unstable internet connection, which disrupted
learning. Fighter shared,” Sometimes when I would be in a place with poor signal, it made everything even
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harder. There were times I submitted my work late.” Poor internet connectivity was among the top
challenges students encountered during emergency remote learning that affected to students' effective
participation in online classes and completing academic tasks (Fabito et al., 2020; Malaga & Salbibia,
2024). These struggles they experienced echo the findings of Adedoyin and Soykan (2020), who noted that
remote learning during COVID-19 was characterized by unequal access to learning resources, reduced
student motivation, and diminished engagement.

Consequently, inequality in access to learning resources was also due to the family's financial
limitations which made self-learning more challenging and stressful (Penaflor et al., 2023). Tenacious
shared, “When I had online classes, it was really hard since I did not have money for mobile data.” Since
learning was done remotely, resources such as internet connection were necessary. With that, because of
low socioeconomic status, access to these resources was limited, posing academic challenges for students
(Francis & Weller, 2022). This limited financial resources among underprivileged families resulted in a
negative attitude towards distance learning, particularly in online mode (Aristovnik et al., 2020). This, in
turn, created an unfavorable circumstance for learners who were struggling to meet the academic
workloads.

Moreover, just like other students who spent most of their pandemic days at home, the participants
also found themselves spending excessive time on their gadgets and doing academic task at the later time.
Fighter recalled, “During the modular setup, I became really lazy. I spent most of my time on my phone,
playing online games. Then, when the deadline was near, that's when I would rush to answer everything.”
Additionally, Tenacious expressed the same experience, “Because of my gadgets, I was always on my
phone. 1'd forget to do my schoolwork, and when deadlines came, I would end up cramming. ” Studies have
reported that the use of digital tools among students increased significantly during the pandemic which
made students easily distracted and cannot concentrate well (Bilal et al., 2021; Gokgearslan et al., 2023). It
then led to increased academic procrastination (Jin et al., 2024). Students who were frequently distracted
by their phones were more likely to delay academic tasks and experience learning difficulties.

Their once-consistent involvement faltered, leading to fading motivation and a sense of
disconnection. These negative effects of pandemic made them distant, and it slowly hindered their active
engagement in the learning journey that had once burned with hopes of making their dreams come true.
This theme supports Astin's theory, which posits that students' learning and development are influenced by
the amount of physical and psychological energy they invest in educational activities. The experiences
narrated by the participants, such as home distractions, unstable internet connectivity, financial constraints,
and limited teacher supervision during the pandemic, illustrate factors that hindered their ability to engage
in learning fully. Student involvement was affected, as these challenges reduced opportunities for active
participation, interaction, and sustained concentration in their studies.

Perseverance as a Coping Mechanism in the Face of Setbacks

Despite the setbacks, the pandemic's trials became their turning point, helping them continue and
regain their footing. They struggled, but they persevered. The participants were forced to confront their
disrupted involvement.

The experiences they had during the pandemic made them stronger as a person. They convinced
themselves even more of the need to return to what they were used to and persevered to overcome the pull
that made their academic life less interesting. Tenacious expressed, “My mindset is that I need to do well
because this is for my future.” To support this claim, Lee's study, as cited by Rajabalee and Santally (2020),
revealed that when students' viewpoints in a situation are positive, they are more likely to be satisfied with
their learning experiences. This will lead students to persevere, take full responsibility and initiative in their
own learning, which will aid their academic achievement (Matolo, 2022; Chen et al., 2024). As Fighter
shared, “I started working hard, whenever a task was given to me, I made sure to do it right away. I kept
pushing myself because I wanted to aim even higher.” Beaver also expressed, “It never crossed my mind to
stop; 1 just kept going, no matter what. I have learned to rely more on hard work.” Several studies also
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reported that students with stronger academic drive were more motivated to persist in their studies, even
when faced with challenges, and more capable of adapting to changes in learning environments (Chan et
al., 2022; Choudhury, 2022). As these high-achieving STEM students were eager to excel academically,
their positive thinking made them more aware of what they should do to actively engage in their studies
despite the challenges of the pandemic.

They exerted greater effort to reach their full potential while managing their time effectively. These
were rooted in the deep motivation they had from their parents, who guided and reminded them to do well
in their studies. Fighter shared, “7o ease what I was feeling, I always remember what my mom told me.
After that, I would go ahead and do my tasks, even when things were difficult for me.” This parental support
has greatly helped her excel in her learning and not give up easily on her dreams. Parental involvement in
a student's learning is positively related (Wilder, 2023). Furthermore, this involvement is particularly strong
when parents do not exceed their expectations for their children's academic achievement. Thus, excessive
pressure on a student's academic performance would negatively affect academic success (Giilbetekin &
Tung, 2022). In the context of this study, they did not set many expectations for their children, but consistent
support and reminders were their primary motivational strategy.

On the other hand, the parental support Tenacious received from her parents was quite different
from that of Beaver and Fighter. Her efforts came from her desire to receive appreciation from her parents.
She refused to surrender. She studied and worked harder to hear that sincere word of recognition from her
parents. Tenacious shared, “One of my biggest motivations is to hear even just a simple “congrats!” from
them. That is why, until now, I continue to do my best in school. I want to show my father that there's still a
child of his who can finish school, someone who keeps striving no matter how difficult life gets. ” A person
who receives praise tends to perform better than those who do not receive praise (Liu & Yin, 2026). Students
need encouragement, motivation, and appreciation from their parents to support their education, through
praising their efforts and accomplishments (Schmid & Garrels, 2021; Eker & Yildizli, 2025). Tenacious
expressed the importance of her parents' appreciation and made this desire her reason for persevering in her
studies despite the setbacks she experienced during the pandemic.

Another significant realization that these consistently high-achieving STEM students had was their
unleashed competitiveness. They transformed their minds for a stronger desire to be more successful.
Beaver found herself tutoring her neighbors, realizing that her purpose of learning is beyond personal gain.
She worked hard to learn the lessons well so that she could share and teach other students. Beaver
mentioned, “Whenever I teach them, 1 felt more eager to study the lessons so I could explain better and help
my classmates more. Every time they came to me for help, 1 felt smart, and [ realized that I actually knew a
lot, and that feeling made me proud.” Umemoto and Inagaki (2023) found that learners tend to focus on
and engage in their studies to expand their understanding and abilities with consistency and persistence.

In Gunawan's (2020) study on student learning motivation, it was found that the higher a learner's
motivation, the higher her achievement in her educational endeavors. Fighter said, ““I realized that you
should not always be content with staying at a low level, you should aim higher.” Beaver also shared, “/
always made sure to produce outputs that were not of poor quality.” One of the factors that influences a
person's motivation to learn is their aspirations (Lacey et al., 2022). With that, there is a clear direction and
purpose that drives a person to realize her desires, which, in this context, are to be academically successful.

Being adaptive with the challenges of the learning modality, students were able to withstand the
demands of the pandemic (Villegas et al., 2024). Fighter mentioned, “/ want my tasks to be organized, and
1 like having a clear picture of what I need to do and understand everything well.” Moreover, Tenacious
expressed, “I am dedicated. Despite all the experiences I have faced, especially with my father, I kept
going.” This implies only that students with a strong desire to succeed demonstrate greater persistence and
are more likely to continue studying, even in difficult learning environments.

The strong foundation they had before the pandemic became their lifelines, and the tremendous
experiences they had during the pandemic ignited new strengths and capabilities. The theme of
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perseverance as a coping mechanism in the face of setbacks highlights students' determination to continue
despite academic challenges. Participants described exerting greater effort, maintaining focus on studies,
and refusing to give up even when confronted with difficulties. This finding closely aligns with Astin's
Theory of Student Involvement, which asserts that students' learning and development are influenced by
the time and energy they invest in their studies. The participants' perseverance demonstrates a sustained
commitment to learning, as they continued to engage in academic tasks despite setbacks. Rather than
disengaging from their studies, they remained actively engaged in the learning process, reflecting a high
level of student involvement and resulting in good academic performance.

CONCLUSION

This study set out to narrate the experiences of high-achieving women STEM students before and
during the pandemic and to unearth insights from those experiences, using Astin's theory of student
involvement, with his [EO model, as the guiding framework. Analysis of interview transcripts revealed
three dominant themes: persistent striving for academic excellence, navigating learning challenges in
unstable learning environments, and perseverance as a coping mechanism in the face of setbacks. These
findings support Astin's assertion that student involvement, defined as the amount of energy students invest
in their academic and social activities, is critical to student success. The findings affirm that high levels of
involvement, even amid challenges, contribute positively to student outcomes.

Moreover, the study's findings yielded implications for Astin's theory and the IEO model. This
includes a more comprehensive understanding of student involvement that incorporates perseverance,
dynamic environmental factors, socioeconomic context, and the importance of support systems. These
insights can enhance the theory, making it more applicable to contemporary educational challenges,
particularly in the context of school disruptions such as the COVID-19 pandemic.
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