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Abstract

This study examined how San Sebastian
College-Recoletos de Cavite senior high school
students' ability to solve mathematical problems
was affected by technology-integrated learning.
The study used a posttest-only control group
design with 160 students divided between
traditional and technology-integrated classes,
guided by constructivist learning theory. A
validated normal distribution problem-solving
test was given, and descriptive statistics and an
independent samples t-test were used to assess
the results. The findings indicate that students in
the technology-integrated group outperformed
those in the traditional group in terms of mean
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scores, demonstrating that digital tools can
improve problem-solving skills when they are
properly matched with pedagogy. These results
highlight the need for teacher preparation, fair
access, and pedagogically sound integration
while confirming local and international evidence
of the advantages of technology-enhanced
learning. The study comes to the conclusion that
technology has great potential for enhancing
deeper reasoning, engagement, and 21st-century
abilities in math classes when it is included in
constructivist principles.

mathematical problems,

Rapid advancements in digital technology in the twenty-first century have changed how educators

provide lessons and how students interact with information. Scholars around the world highlight that rather
than just introducing gadgets into classrooms, technology integration works best when it aligns pedagogy,
content, and context (Hennessy et al., 2007; Mousoulides & Christou, 2019). Technology, in particular,
allows for interactive investigation, the visualization of abstract ideas, and chances for active participation
in mathematics that are not always possible with traditional methods (Ramdhane, 2024; Tuazon, n.d.). This
shows how strategic, student-centered designs that seek to improve mathematical reasoning and problem-
solving skills are replacing technocentric methods.
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Students must assess issues, create strategies, implement solutions, and reflect on results in order
to achieve mathematical problem-solving, which is acknowledged as the fundamental goal of mathematics
education (Mendoza, 2019). According to Rosli et al. (2013), traditional education frequently places a
strong emphasis on exactness and memorization, which restricts students' capacity for flexible reasoning.
Technology can improve engagement and conceptual understanding, both of which are necessary for
successful problem-solving, according to recent meta-analyses (Sailer et al., 2024; Schweiker et al., 2023).
Programming exercises and interactive simulations, for example, have been found to improve logical
reasoning and adaptable thinking (Patel, 2024; Choi-Lundberg et al., 2023). All things considered, these
results imply that carefully designed technology interventions are both mentally engaging and motivating.

Further evidence of this possibility can be found in the Philippine setting. According to studies, Al-
powered tutors increased students' self-reliance and pre-calculus performance (Capinding, 2023), while
resources helped students in Grade 7 better understand area and perimeter intuitively (Reyes, 2020).
Additionally, digital literacy and higher-order modeling skills were fostered via online mathematics classes
(Santos, 2021). However, there are still problems: insufficient teacher preparation may reduce the level of
integration, and unequal access to digital technologies might exacerbate disparities (Zhu, 2024; Sree et al.,
2024). These results demonstrate both the benefits and dangers of technology in Philippine math education.

Few studies have looked at technological integration in Cavite, especially in private Catholic
institutions, despite the vastness of national and international research. Although there is a lack of thorough
local evidence, Mendoza (2019) and Santos (2021) indicate regional differences in access and outcomes. It
is critical to investigate whether technology-integrated learning actually improves Cavite students' problem-
solving abilities as schools adapt to the demands of the twenty-first century. By focusing on senior high
school students at San Sebastian College-Recoletos de Cavite, this study fills that knowledge vacuum by
providing data on the effects of technology-enhanced education on mathematical problem-solving in a
context that is both locally and globally relevant.

Research Objectives

The purpose of this study is to determine how students' ability to solve mathematical problems is
affected by technology-integrated learning. In particular, it aims to:

1. Compare how well students solve problems in traditional and technology-integrated environments.
2. Assess for variations between the two groups that are statistically significant.

3. Make suggestions to improve institutional procedures and pedagogy.

Statement of the Problem

Main Problem: How does technology-integrated learning affect San Sebastian College-Recoletos de Cavite
students' skills to solve mathematical problems?

Particular Problems:
1. What are the mean test scores of students who receive instruction via technology versus those who
receive instruction using traditional means?

2. Is there a significant difference between the two groups’ performance?
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3. What recommendations can be made based from the findings?

Hypothesis

HI1: The technology group's mean score on mathematical problem-solving is higher than the traditional
group's (ptech > ptraditional).

Theoretical Framework

This study is based on Constructivist Learning Theory (Piaget; Vygotsky), which states that learners
actively construct knowledge by engaging in activities, reflecting on methods, and interacting with peers.
Constructivism in mathematics education requires actual problem-solving that links concepts to real-world
experiences rather than rote memorization (Bruner, 1990; Brandt, 1997). Constructivist learning
environments are especially well-suited to technology integration because digital tools may create dynamic
scenarios in which students can test hypotheses, visualize abstract ideas, and engage in "productive
struggle" (NCTM, n.d.).

Technology promotes constructivist concepts in a number of ways. First, it allows for active
exploration—for example, Al programs lead learners through problem-solving procedures rather than
merely providing answers (Capinding, 2023). Second, it promotes social contact, which is a crucial part of
Vygotsky's sociocultural theory. Collaborative platforms, simulations, and group problem-solving activities
promote discourse, peer correction, and shared meaning formulation (Ruchiyat et al., 2024). Third,
technology improves metacognition by encouraging students to reflect on their strategies, compare
approaches, and modify solutions, so fostering independence and critical thinking (Bermejo, 2018).

Furthermore, constructivism emphasizes the value of scaffolding and the Zone of Proximal
Development (ZPD), in which teachers provide just enough assistance for students to progress. Technology
promotes scaffolding by providing adaptive feedback and diverse tasks (Schweiker & Levonis, 2023).
When matched with curriculum objectives, digital platforms can gradually diminish help as students
develop proficiency, fostering autonomy. This demonstrates the direct relationship between theory and
method: constructivism not only frames this study, but actively influences the selection of technological
tools, problem-based test design, and the experimental technique to evaluating outcomes.

Thus, the theoretical framework provides a consistent justification for exploring how technology-
integrated learning improves mathematical problem-solving. By grounding the study in constructivist
concepts such as active engagement, collaboration, scaffolding, and reflection, the research design assures
that the technology employed is not a distraction but an intentional instrument for strengthening the
mathematical process.
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Figure 1. Conceptual Framework

Ethical Consideration

Ethical guidelines were followed throughout the study to ensure the anonymity of the student
participants or respondents, informed consent, and responsible data handling. The school administration’s
consent was obtained before any data was gathered.

RESULTS

Table 1: Descriptive Statistics

Group Mean Median | Mode Std. Min Max Range | N
Deviation

Control 19.61 20 20 2.14 15 25 10 80

(Traditional)

Treatment 23.96 24 23 1.90 20 28 8 80

(Technology)

The table showed the differences of scores between the control group and the treatment group,
providing us evidence of the difference of scores. The standard deviations demonstrate that the control
group has slightly more score variability.
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Figure 2. Comparative Mean Scores of Control and Treatment Groups

The control group had a mean score of 19.61, but the treatment group had a considerably higher
average of 23.96.

Statistic Value
Mean (Control) 19.61

Mean (Treatment) 23.96

df 156
t-statistic -13.59
p-value (one-tailed) 1.53 x 10728

Table 2. Inferential Statistics

The independent samples t-test showed a significant difference between the two groups (p-value <
0.001), rejecting the null hypothesis. Students exposed to technology-integrated learning did much better
than those in traditional environments. Students that were exposed to technology-integrated learning
outperformed the traditional group in terms of mathematics problem solving.

DISCUSSION

The findings indicate that technology-integrated learning greatly improves students' mathematical
problem-solving abilities when compared to traditional teaching. Previous research has found favorable
relationships between utilization of technology and learner engagement, motivation, and accomplishment
(Sailer et al., 2024; Schweiker & Levonis, 2023).

The study, which aligns with Constructivist Learning Theory, demonstrates how interactive
platforms enable knowledge production through problem-centered activities, peer cooperation, and
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reflective involvement. Students in the treatment group benefited not just from exposure to digital tools,
but also from teaching practices that linked technology use to genuine mathematical settings.

The findings further emphasize the need of attentive instructional design. When effectively
integrated, technology does more than just support learning; it actively affects how students engage with
mathematical concepts. This conclusion is consistent with research demonstrating that successful
technology integration enhances higher-order thinking abilities and learner autonomy (Capinding, 2023;
Patel, 2024).

Nonetheless, the study highlights problems raised in previous research, such as the potential of
worsening inequalities caused by unequal access to digital resources (Zhu, 2024). While this study was
done at a private institution with excellent resources, wider adoption in public or rural schools may
encounter structural challenges that require policy and institutional assistance.

Conclusion

This study proved that technology-integrated learning notably improves senior high school
students' mathematics problem-solving skills compared to traditional instructional techniques. Learners'
ability to evaluate, strategize, and solve mathematical problems improved when digital tools were aligned
with constructivist concepts. The findings provide localized data to both Philippine and worldwide
conversations about 21st-century mathematics education, suggesting that when used carefully, technology
promotes deeper thinking, engagement, and academic accomplishment.

However, the study emphasizes that technology's performance is dependent on pedagogical fit,
teacher preparedness, and fair access. Without these, the digital gap may persist, and the full potential of
technology may go unrealized.

Recommendations

1. Strengthen Teacher Training - Provide ongoing professional development to prepare teachers to
build constructivist, technology-integrated curriculum.

2.
2. Address the Digital Divide by implementing initiatives that provide access to devices and
connection, guaranteeing parity in learning possibilities.

3. Align Technology and Pedagogy - Use assessment frameworks to ensure that technologies help
students solve problems rather than distract them.

4. Secure Data Privacy - Develop procedures to secure student and instructor information as digital
technologies become more prevalent in education.

5. Encourage Local Research Replication - Encourage more research across grade levels and
circumstances in Cavite to validate and expand upon these findings.
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