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ABSTRACT

Senior high school academic workloads and cognitive demands in-
crease, making passive traditional lectures ineffective for reducing
student anxiety or building complicated research skills. Targeted, of-
fline asynchronous educational methods are needed. The study eval-
uated how computer-generated brochure technology affects aca-
demic performance and whether Project BOOSTERS and typical self-
learning modules varied significantly between pre- and post-test out-
comes. A descriptive-experimental design randomly and equally as-
signed Grade Twelve pupils to the brochure intervention or modular
lecture control track. Because of violated normality assumptions,
identical pre- and post-tests were given across two weeks and ana-
lysed using the non-parametric Mann-Whitney U-test. Although both
groups improved, Project BOOSTERS had considerably higher post-
test means and learning gains, rejecting the null hypothesis. Passive
standard lecture sends facts, but it has a lower instructional efficiency
than tailored offline brochures, which optimize cognitive gains and
independent research methodology mastery. Active learning models
should integrate interactive micro-learning modules and well-de-
signed, offline asynchronous materials to reduce conceptual anxiety,
subject-specific stress, and develop strong student research skKills.

Keywords: Asynchronous micro-learning, Computer-generated bro-
chures, Academic performance, Research skills

Introduction

Technology-enabled teaching and learn-
ing is not a new challenge for institutions. Since
the 1900s, administrators and faculty have de-
bated how to use technological innovations
such as video and audio recordings, email, and
teleconferencing to enhance or replace tradi-
tional educational delivery methods (Kaware &
Sain, 2015; Westera, 2015).

According to Ghavifekr & Rosdy (W.A.W.
2015), the success of technology-based teach-
ing and learning is decided by proper teacher
training in ICT tools and facilities. Additionally,

How to cite:

professional development training programs
for instructors improved the quality of learn-
ing.

The purpose of this study is to examine
the impact of computer-generated technology
on students' academic achievement and inter-
est in learning. Researchers investigated com-
puter-based technology. Technology, as used
above, refers to computer-based technology
that relies on specialized hardware, software,
and teacher intervention on a computer or a
mobile device. Researchers also focused their
investigations on student engagement as the
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dependent variable of interest because it in-
cludes many different aspects of the teaching
and learning process (Bryson & Hand, 2007;
Fredricks, Blumenfeld, & Parks, 1994). Fur-
thermore, student engagement has garnered a
great deal of attention over the last several dec-
ades due to movements towards student-cen-
tered, constructivist instructional approaches
(Haggis, 2009; Wright, 2011), increasing pres-
sure

Materials and Methods
This study adopted the quasi-
experimental research method. Descriptive

Table 1
Distribution of Population

research, like other types of research, can
involve the examination of several variables.

Respondents and Location

The study's sample respondents are 40
grade 12 students now enrolled at Don Brigido
Miraflor Integrated School (Jesmag). One (1)
class was taught using Modular modality, with
20 students per group, and the other sample
group was taught using Project BOOSTERS,
with 20 students each. To participate in the
study, each class member is assigned at ran-
dom to one of two (2) sample groups.

Sample Class No. of Number of Teaching Modality to be
males females Total used
Group 1 10 10 20 Using Project BOOSTERS
Group 2 10 10 20 Using Modular Modality

The Instrument

The following were the research
instruments used in the study:

Brochure - a computer-generated,
innovative, and informative paper document
that can be folded into a template, pamphlet, or
leaflet and sent by the researcher, and was
given to selected grade 12 students. This was
used on offline modality.

Giving a pre-test before the lesson and
giving a post-test after the lesson was one of
the strategies to be used in this study for each
class. The lesson was delivered using Modular
modality and the use of innovations like
brochures.

Data Collection

First is asking permission from the School
Principal, followed by submission of the
project proposal and research proposal to SDO
Zambales for endorsement.

Strategy

The research was performed at Don
Brigido Miraflor Integrated School (Jesmag).
The researcher informed the teacher-advisers
of each component. Parental consents were
obtained from parents to authorize their
children's participation in the study.

Two groups of responders underwent
pre-testing. The experimental group utilized
Project BOOSTERS. The control group utilized
the Modular modality. A post-test may be
administered following each class. The
experimental group and the control group
received identical pre-tests and post-tests. The
lesson focused on the circulatory system.

The instruction in the control groups was

conducted through conventional teaching
methods.
Conversely, the booklet contained

instructions on the utilization of project
BOOSTERS. The control group was given
identical instructions to those provided to the
experimental group. They were given the same
pre-test and post-test prior to and following
the intervention. The researcher recorded the
scores for each treatment and assessed the
results to determine if significant differences
existed in the mean scores of the pre-tests and
post-tests using the Mann-Whitney U-test.

Data Analysis

After the collection of data, the data were
categorized according to treatment groups,
then the results were tabulated, interpreted,
and analyzed in relation to the problems
presented. The researcher recorded the scores
for each treatment and assessed the results to
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determine if significant differences existed in
the mean scores of the pre-tests and post-tests
using the Mann-Whitney U-test.

Result and Discussion
Table 2
Summary of the Pre-test and Post-test

D (Pre- E (Post-
1 A (Modality) B (Trial) C(N) Test) Test) G (U) H (Z) I(p)
Teaching Trial / Sample Pre-Test Post-Test Z-
Modality Timeline Size (N) Mean Mean U-Value Value p-value
Project
1 BOOSTERS @ Week1 20 3.93 6.10 715 -5.59  <.00001
Project
2 BOOSTERS  Week2 20 4.27 6.77 15.0 -6.642 < 0.00001
Traditional
3 Modular Week 1 20 4.46 5.73 166.0 -4.19  <.00001
Traditional
4 Modular Week 2 20 4.47 5.73 154.0 -4.37 <0.00001

The statistical data shown in Table 2,
shows that both teaching modalities signifi-
cantly changed the learning outcomes from
baseline pre-tests (p <.00001). However, the
Project BOOSTERS offline asynchronous bro-
chure intervention yielded significantly higher
performance gains as compared to the tradi-
tional modular lecture track. In Week 1, the
BOOSTERS group showed a significant rise in
their mean score from 3.93 to 6.10 (U =71.5, Z
= -5.59), with a strong localized effect size of
0.70. Also, the initial boost is in keeping with
how systemic interventions boost student con-
fidence in methodological design, on the use of
collaborative micro-modules to reduce deep-
seated conceptual anxiety. In contrast, the typ-
ical modular lecture method in Week 1 re-
sulted in far smaller gains, increasing from a
higher pre-test baseline of 4.46 to a post-test
mean of 5.73 (U=166.0,Z =-4.19\ (Effect Size)
= 0.54). This increase in baseline is anticipated
and coincides with Mahinay’s (2023. Italso re-
lates to how teenagers independently cope
with challenging workloads (Wolters, 2025)
and how systematic treatments might help to
reduce domain anxiety (Fishstrom et al., 2022).
However, by Week 2, the active Project BOOST-
ERS intervention demonstrated a remarkable

increase in superiority, with the mean score for
the group increasing from 4.27 to 6.77 (U =
15.0, Z = -6.642), an increased effect size of
0.80. In contrast, the typical lecture track was
stagnant. The Week 2 post-test mean was un-
changed at 5.73, and the mean difference was
smaller atonly 1.26 (U =154.0,Z =-4.37). This
increasing difference in performance rein-
forces the idea that old-fashioned teaching can
only deliver rudimentary facts and must be
complemented or replaced. This stance is well
backed by Garcia-Vandewalle et al. (2022),
whose work demonstrates how interactive
tools far exceed passive listening, and Earley
(2018), who discusses how traditional ap-
proaches do not diminish student anxiety com-
pared to active micro-learning models. The
plateau in the traditional modular group ulti-
mately supports the claims of Mery et al
(2021) that explicit data literacy scaffolding
outperforms standard coursework, and Healy
& Jenkins (2023), who argue that long-term ac-
ademic success requires a definitive curricular
migration toward interactive frameworks that
demand conceptual application, rather than
rote memorization.
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Conclusion
Based on the findings of the study, the fol-
lowing conclusions were drawn:

e Both tactics improved student performance,
but Project BOOSTERS had higher mastery.

e Through Project BOOSTERS, students in-
creased their scores from 3.93 to 6.10 in
Week 1 and from 4.27 to 6.77 in Week 2. The
results of the pre-test and post-test exhibit
considerable differences. Both instructional
strategies markedly alter pre-test and post-
test outcomes, suggesting that traditional
modular and lecture procedures provide a
basis for teaching, although they also con-
strain instructional efficacy.

e Project BOOSTERS is a more powerful, ac-
tive offline asynchronous tool that maxim-
izes student cognitive gains, bridges theo-
retical knowledge, and builds specialized ac-
ademic competencies.
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