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The Philippine education sector increasingly relies on printed, digital, and
blended modules to sustain and personalize learning. This quantitative
experimental study compared these delivery formats in the subject language
and communication in Filipino academic contex among 108 randomly
selected grade 11 learners assigned to printed-only, digital-only, or blended
(print+digital) conditions. A validated researcher-made 50-item achievement
test was administered before and after a six-week intervention in which
groups studied the same competencies and completed parallel tasks,
differing only in delivery format. Using analysis of covariance (ANCOVA)
to control baseline performance, posttest scores differed significantly by
modality, F(2, 104)=18.91, p<0.001, partial n>=0.27. The blended group
obtained the highest mean score (M=42.78) and significantly outperformed
both single-format groups, while printed-only and digital-only outcomes
were comparable. Open-ended feedback suggested that print resources
supported organization and annotation, whereas digital activities enabled
practice and timely feedback; combining both helped clarify steps and
correct errors. Consistent with constructivism and the cognitive theory of
multimedia learning, intentionally integrated print and digital components
appear to enhance interactivity and manage cognitive load. Schools are
encouraged to adopt accessible blended module designs and provide
implementation support in low-connectivity contexts; future studies should
replicate the comparison in other settings and examine longer-term retention.
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1. INTRODUCTION

In recent years, education has increasingly been delivered through multiple instructional
modalities—printed, digital, and blended modules—driven by the need for flexible, student-centered learning
and intensified by the COVID-19 pandemic. International meta-analyses and reviews indicate that when
modalities are intentionally designed (e.g., clear goals, active processing, and feedback), blended and flipped
approaches often outperform single-format instruction in student achievement and attitudes [1]—[4]. In the
Philippines, K-12 curriculum reform and efforts to strengthen senior high school (SHS) standards for Filipino
subjects have increased the demand for teacher-ready materials that can be implemented across
low-tech, digital, and blended settings [5]. In Filipino 1: Wika at Komunikasyon sa Akademikong Filipino
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(language and communication in Filipino academic context), digital modules can support interactive,
flexible, and personalized learning, while blended sequences can leverage complementary strengths—for
example, pairing captioned or signposted video with print-based analysis to strengthen vocabulary and
comprehension [6]. Data-driven module development grounded in learners’ least-mastered competencies
further demonstrates how competency mapping can focus content, guide practice, and prioritize remediation
in language instruction [7].

However, the urgency for instructional improvement is reinforced by persistent learning challenges
documented in international assessments and related research on Philippine education. Studies using
Programme for International Student Assessment (PISA)-related evidence and comparative analyses
highlight continuing gaps in reading literacy and the limits of predominantly teacher-centered approaches,
strengthening the case for evidence-based, student-centered instructional strategies [8]—[11]. These
conditions heighten the need for module designs that explicitly scaffold planning, monitoring, practice, and
feedback—features linked to higher achievement in online and blended environments [12], [13].
Comparative evidence further indicates that integrating complementary instructional components, such as
video-based content and collaborative learning activities, can produce better academic performance than
conventional single-mode instruction, reinforcing the value of carefully designed blended approaches for
improving learning outcomes [14].

Across disciplines, digital modules have been associated with achievement gains and improved
learner confidence, supported by multimedia features that promote autonomy and self-directed learning,
particularly in under-resourced settings [15]-[17]. Meta-analytic evidence shows that interactive video
elements (embedded questions and prompts) yield additional gains over passive viewing [18], and instructor
on-screen presence can offer motivational benefits when integrated with strong pedagogy [19], [20]. Beyond
general academic outcomes, digital modules can support higher-order skills such as conceptual understanding
and critical thinking [21], [22], yet effectiveness also depends on learners’ metacognitive awareness and
digital competencies [23] and on implementation conditions such as time-on-task, feedback cycles, and
access [24], [25]. Development studies that optimize online/offline delivery and self-instructional e-module
features further highlight design choices that sustain learning when connectivity is limited [26]—[28].

At the same time, modality choices can interact with task demands; evidence comparing paper and
screen reading suggests that comprehension differences can be small overall but vary with text complexity
and task length [29]. In the Philippines, recurring disruptions (e.g., typhoons and extreme heat) can trigger
class suspensions and rapid shifts to alternative delivery, underscoring the need for flexible, modality-ready
learning modules [30]. Guided by these realities, the study is anchored in constructivism and the cognitive
theory of multimedia learning. Constructivism views learners as active meaning-makers who build
knowledge through authentic engagement and reflection [31], while multimedia learning theory explains how
coordinating verbal and visual information across channels can strengthen comprehension and retention [32].

Within this framework, printed modules remain vital in low-resource contexts because they enable
self-paced learning without internet access or devices [33], whereas digital modules can be more engaging
but depend on connectivity and technological resources that remain unevenly available [34]. Blended
modules seek to balance accessibility and interactivity by combining print and digital strengths for diverse
learner needs [35]. However, direct comparisons of printed, digital, and blended modules within the same
instructional setting—particularly in Philippine SHS Filipino 1—remain limited; establishing comparative
effects can inform the strengthened SHS rollout and guide investments in module sequencing, feedback
design, and teacher support [5], [13], [36].

Therefore, the primary goal of this study is to evaluate the effect of printed, digital, and blended
modules on students’ academic performance in Filipino 1: Wika at Komunikasyon sa Akademikong Filipino.
Specifically, it seeks to determine how these instructional modalities affect students’ performance. Through
comparative analysis, this research aims to generate evidence-based insights for improving teaching practices
and curriculum delivery in SHS Filipino language instruction. This study aims to answer the following
research questions: i) how do students’ academic performance levels in Filipino 1 compare before and after
exposure to i) printed module; ii) digital module, and iii) blended module? and is there a significant
difference in students’ posttest academic performance in Filipino 1 after exposure to i) printed module;
ii) digital module, and iii) blended module when controlling for pretest scores?

2. METHOD
2.1. Research design

This study employed a quantitative experimental approach using a factorial design operationalized
as a single-factor, three-level pretest—posttest comparison (printed, digital, and blended modules),
complemented by an embedded qualitative component (open-ended learner feedback) to help contextualize
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the results. A factorial design enables the systematic comparison of multiple conditions (and, where
applicable, the examination of main and interaction effects) within one experimental framework [37]. Unlike
a design that necessitates a control group, a factorial design can consist entirely of experimental groups, which
aligns with the present study’s use of three active instructional conditions [37]. Additionally, the researcher
ensured that: i) participants were matched based on a characteristic that could influence their performance in the
dependent variable; ii) each participant engaged in the intervention; and iii) the size of the natural sets being
examined was taken into consideration. Table 1 presents the design implemented by the researcher to meet
the specified criteria. Pretest results were utilized to confirm the equivalence of the three groups. The
allocation of intervention to each group was randomly determined using a lottery drawing system.

Table 1. The research design by intervention group

Section Interventions
A Pretest  Printed module  Posttest
B Pretest ~ Digital module  Posttest
C Pretest Blended module  Posttest

2.2. Participants

Initially, all the 112 students from the three intact sections were pretested as to the level of their
performance in Filipino 1: Wika at Komunikasyon sa Akademikong Filipino. The three sections that
participated were randomly selected from the business entreprencur (BE) cluster, sections A and D having 37
each group, and B has 38 learners. The final participants were 108 students coming from sections A, B, and
D, which is composed of 36 students per section. Sampling size was determined using the Cochran formula
set at 99% confidence level. Olsen et al. [38] note that researchers may reasonably include about 15
participants per group to provide a reasonable basis for planning sample size. Furthermore, consistent with
guidance on randomized comparative designs, balanced allocation across groups is commonly used because
it generally improves statistical power and the precision of group comparisons [39]. In line with this, the
study maintained comparable group sizes and targeted at least 15 participants per condition, a sample size
that has been used in prior randomized trial protocols based on a priori power calculations [40]. This
balanced grouping supports more dependable comparisons of outcomes across the intervention conditions. In
addition, the 36 participants in each group were picked via a thorough match-pairing process based on their
pretest performance to satisfy the conditions of analysis of covariance (ANCOVA) and to satisfy the
minimum number of participants for experimental research. Using one-way analysis of variance (ANOVA),
the pretest results showed that the three groups were equivalent, with no significant differences in pretest
performance [F (2, 104)=1.435; p=0.245>0.05] which satisfied the conditions for experimental research.

To avoid internal and external validity issues, the researchers instructed the students not to write their
names; instead, the researcher requested a research assistant to randomly assign them their individual examinee
number throughout the pretest and posttest. As a result, their identities were not divulged in relation to their
findings during the research process. The researcher excluded from the analysis any participant classified as
delinquent—those with frequent absences during the intervention—as well as their matched counterpart

2.3. Data gathering instrument

The research instrument used was a researcher-made test aligned with the first quarter curriculum
guide for Filipino 1. It consisted of 50 multiple-choice items carefully mapped to first-quarter competencies:
1) explaining the meaning, importance, and characteristics of language in communication and its role in society;
ii) analyzing the uses and functions of language within the self, family, society, nation, and the world;
iii) providing example situations that demonstrate these language functions; iv) comparing language varieties
across selected heard, read, and viewed situations; v) analyzing language variety in texts based on purpose,
context, and audience; vi) linking language concepts to communication situations using personal knowledge,
perspectives, and experiences; vii) identifying causes and effects of key events in the development of the
Filipino language; viii) explaining the writing system and basic Filipino spelling rules; and ix) analyzing
Philippine language situations based on what is heard, read, and viewed. Each item was meticulously written to
align with the corresponding competency. Content validity was established through expert review by five
validators from the West Visayas State University-Integrated Laboratory School and the College of Education,
and the instrument was revised based on their feedback to improve clarity, alignment, and coverage.

To complement the quantitative evidence and capture learners’ experiences, the posttest also included
a brief open-ended section. These prompts invited students to describe which parts of the lessons or modules
most supported their learning, challenges they encountered, how they applied concepts in real contexts, and
suggestions for improvement. Responses were not counted toward the multiple-choice score; instead, they were
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summarized qualitatively to contextualize the test results and illuminate how learners engaged with the
competencies. For reliability, the multiple-choice portion underwent internal-consistency testing using
Kuder-Richardson 20 (KR-20), yielding a coefficient of 0.76, which indicates acceptable reliability for research
purposes. Scoring was done by giving 1 point per correct answer, and total scores were interpreted as follows:
40.01-50.00=very high, 31.01-40.00=high, 20.01-30.00=average, 10.01-20.00=low, and 0.00-10.00=very low.

2.4. Procedure and intervention
2.4.1. Before the intervention

The researcher’s objective was to assess the impact of printed, digital, and blended modules on the
performance of grade 11 learners in Filipino 1. To move beyond traditional instruction, the researcher
introduced three forms of modules as interventions. The primary instrument utilized was a researcher-made,
50-item multiple-choice test aligned with the First Quarter Curriculum Guide for Filipino 1. This test
underwent content validity review by five validators and was revised based on their feedback. A pilot test
was also conducted to students possessing similar characteristics but are not part of the study. After which, an
item analysis was performed, and the reliability coefficient was computed using KR-20 to determine if the
instrument was reliable. Prior to implementation, written permission to conduct the study was obtained, and
informed consent was secured from the participants. The participants consisted of 108 randomly selected
students, 36 from each of the three sections (A, B, and D) of the business entrepreneur cluster. Initially, all
students were pretested to determine their baseline performance in Filipino 1. The allocation of the
interventions—printed module, digital module, and blended module—to the three groups was determined
using random assignment through a lottery drawing system. To minimize the influence of extraneous factors
and ensure consistency, all classes were scheduled in the morning. Furthermore, to uphold the reliability and
validity of comparisons, a rigorous match-pairing process was implemented based on students’ pretest
performance, which ensured that the 36 participants in each group were equivalent prior to the intervention,
thereby satisfying the conditions for ANCOVA [41]. Finally, classes in each of the three sections chosen
were all scheduled in the morning to decrease the influence of extranecous factors.

2.4.2. During the intervention

The intervention spanned six weeks, commencing on June 23, 2025. Filipino 1 session were held
twice a week for one and a half hour, at the university where the researcher taught. During this phase,
participants were exposed to their respective intervention conditions: the first group received the printed
module, the second group utilized the digital module, and the third group engaged with blended module.
During the six-week intervention, one researcher served as the facilitator—guiding and monitoring students’
progress—while the remaining researchers served as observers. Crucially, all three groups covered identical
topics and completed the same assignments, quizzes, and chapter tests; the only deliberate variation across
the sections was the mode of content delivery, which ensured that any differences in outcomes could be
attributed solely to the type of instructional module used.

2.4.3. After the intervention

As shown in Figure 1, following the conclusion of the six-week intervention period on August 4,
2025, a posttest was administered to all participants to ascertain whether their performance in Filipino 1 had
improved. In addition to the quantitative assessment, the posttest included a brief open-ended section where
students were asked to describe which parts of the modules supported their learning, challenges encountered,
and suggestions for improvement.

The quantitative data collected from the pretest and posttest results underwent statistical analysis.
Descriptive statistics, including the mean and standard deviation, were computed to summarize the
performance levels of the three groups. For inferential testing, a one-way ANCOVA was employed to
determine if there was a statistically significant difference in posttest performance among the groups,
utilizing the pretest scores as a control covariate. The responses from the open-ended section were
summarized qualitatively, using functional narrative analysis, to contextualize the test results and illuminate
how the learners engaged with the content competencies. Finally, to address ethical considerations and ensure
equitable access, after the experiment, all students—including those who used only print or only digital—also
received the blended modules to ensure fairness. This post-study access (waitlist/crossover) ensured that no
group was disadvantaged by the allocation [42].

2.5. Ethical considerations

In keeping with American Psychological Association (APA) ethical standards for research with
human participants, this study upheld voluntary participation via written informed consent; assured
anonymity by replacing names with randomly assigned examinee numbers during pretest and posttest;
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minimized risk by limiting activities to regular instructional tasks (use of printed, digital, or blended
modules) and class schedules already in place; protected confidentiality by storing de-identified scores on
password-secured files accessible only to the research team; and permitted withdrawal at any point without
penalty. Data were reported only in aggregate form, and no identifying details appear in this manuscript [43].
In compliance with the Philippine Data Privacy Act of 2012 (RA 10173), educational records in this study
were processed solely for legitimate research purposes and protected through restricted access controls and
secure storage, consistent with data-privacy practices reported in Philippine education research [44].

Module
Delivery
Three groups receive
printed, digital, or

blended Filipino 1
instruction

|

Before the During the After the
Intervention Intervention Intervention

Baseline
Assessment
Students randomly All students
assigned and posttested; data
pretested; analyzed and
permissions and qualitative
consent secured summaries prepared

Figure 1. Flowchart of the study procedures from beginning to end

3. RESULTS AND DISCUSSION
3.1. Levels of students’ learning outcomes in Filipino 1

As shown in Table 2, students in all three groups began with comparable “average” pretest
performance (digital module: M=28.61; printed module: M=27.08; blended module: M=26.61), and all
groups registered notable gains after the intervention, with the digital module (M=37.97) and printed module
(M=38.14) each reaching a “high” level and the blended module achieving the highest mean (M=42.78),
corresponding to a “very high” level.

This rank-ordering (blended>single-mode) accords with meta-analytic evidence that blended
designs generally surpass single-format instruction on academic performance across countries [45], [46]. The
superiority of the combined condition is theoretically consistent with multimedia design principles—
particularly signaling, segmenting, and cognitive load management—which enhance comprehension when
information is coordinated across channels and structured into manageable units. At the same time, medium-
specific advantages are not absolute: syntheses on paper versus digital reading indicate that overall
comprehension differences are small or context-dependent and can vary with task demands, text complexity,
and learner characteristics [29], [47]. Accordingly, while these findings support a blended approach for
Filipino 1, practical significance should be confirmed with effect sizes and covariate-adjusted models (e.g.,
ANCOVA), and future analyses should test moderators such as competency difficulty and item format to
determine which learners benefit most from each modality [29], [45]—-[47]. Overall, the pattern reinforces the
growing body of evidence that integrating instructional varieties of materials yields greater gains than relying
on a single mode, because presenting information through multiple, complementary channels (e.g., visual and
verbal) can reduce cognitive overload and strengthen retention.

Table 2. Pretest and Posttest scores in Filipino 1

Categories Pretest Posttest
N SD M Interpretation N SD M Interpretation
Digital 36 5.60 28.61 Average 36 3.27 37.97 High
Printed 36 4.42 27.08 Average 36 4.29 38.14 High
Blended 36 3.54 26.61 Average 36 3.37 42.78 Very High

Note: 50.00-40.01 “very high”; 40.00-30.01 “high”; 30.00-20.01 “average”; 20.00-10.01 “low”; and 10.00-0.00 “very low”.
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3.2. Differences in students’ posttest performance in Filipino 1

To determine if the observed differences in student performance were statistically significant, an
ANCOVA was used to compare the posttest scores while controlling for the pretest results. The analysis in
Table 3 shows there was a significant difference in the posttest performance among students who used the
different types of instructional modules [F(2, 104)=18.91, p<0.001]. The partial eta squared value (1?>=0.27)
indicates a large effect size, meaning that 27% of the variance in students’ posttest performance is explained
by the type of module used when controlling for the pretest. This substantial effect underscores the
pedagogical importance of selecting appropriate instructional materials. Prior studies also highlight that
combining traditional and digital instructional materials not only enhances performance but fosters
higher-order thinking [48] and adaptability essential for 21st-century learners [49]. Building on this overall
effect, the researchers next examined pairwise differences to clarify where the advantages lay.

Subsequently, a Bonferroni-corrected post hoc analysis clarified the pattern of differences. The test
revealed that there was no significant difference (p=1.00) in posttest performance between the digital module
group and the printed module group. By contrast, a significant difference existed between the group that used
both the digital module and printed module and the group that used the digital module alone (p<0.001), as
well as between the combined-module group and those who used the printed module solely (p<0.001). Taken
together, these results indicate that blending formats yields a reliable advantage over either format used
alone. To clarify how this advantage arose, the researchers analyzed qualitative evidence from students’
open-ended responses. Students’ open-ended responses converged with the quantitative results. Learners in
the blended module group consistently described complementary roles for each format: the printed overview
clarified the main steps and the e-module enabled immediate practice (B-07); moving from a handout to short
online quizzes made the process clearer and faster (B-12); using a paper checklist and then verifying answers
online helped correct errors (B-21). Print-only students noted both strengths and limits: they could underline
and annotate but lacked instant feedback (P-11); the notes were dependable, yet they wanted more interactive
practice (P-05). Digital-only students valued quick feedback but asked for stronger structure: without a
summary page they lost the “big picture” (D-09), and they preferred a printable outline to organize ideas
(D-14). These patterns explain the performance pattern: single-mode groups performed similarly, whereas the
blended group outperformed both because paper supported planning and organization while online activities
provided timely feedback and error correction (B-03).

Consistent with this interpretation, the non-significant difference between the digital module and
printed module groups suggests that the mode of delivery—whether digital or print—has minimal impact
when used in isolation. This supports the view that design quality, rather than medium per se, is the critical
determinant of learning outcomes [50]. By contrast, the marked advantage of combining both modules
highlight the value of multimodal learning environments. By allowing students to encounter and re-encounter
content through complementary channels, blended approaches cater to varied learning preferences and foster
deeper interactivity and engagement [51].

Accordingly, the results contribute to the discourse on technology integration by showing that while
single-mode instruction can be effective, well-designed blended strategies provide a statistically significant
advantage. Therefore, educators and curriculum designers are encouraged to adopt hybrid module designs to
maximize student achievement and foster a more inclusive and engaging learning environment. Extending
this implication, converging literature situates the present findings within contemporary theory and practice.
Recent syntheses show that blended and flipped models commonly surpass single-format instruction when
design is intentional and time-on-task is optimized [1], [52]. Mechanistically, benefits emerge when materials
coordinate complementary channels and structure learning with segmentation, signaling, and frequent
practice, moves known to reduce extraneous load and strengthen comprehension and retention [53], [54]. At
the same time, realizing these gains depends on implementation quality and learner supports: the online
component can introduce challenges (e.g., self-regulated learning demands, feedback, and access) that must
be addressed, and achievement in online/blended contexts is often predicted more by self-regulated learning
supports than by medium alone [55]. Taken together, the findings—no significant difference between digital
and print alone, but a clear benefit for their integration—are consistent with prior empirical evidence [1],
[50], [55] and supports hybrid designs that integrate clear goals, structured activities, and ongoing
assessment.

Learners’ experiences from posttest open-ended responses triangulate these quantitative results:
students in the blended group commonly reported that alternating between printed summaries and short
e-module activities helped them “see the steps” and “practice right away”; print-only students emphasized
reliable access and ease of annotation but noted limits in interactive practice; digital-only students valued
immediate feedback and short quizzes yet asked for printable outlines. Together, these accounts mirror the
ANCOVA and post hoc findings—equivalence between single modes but a clear advantage when print and
digital were integrated.
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Table 3. ANCOVA results on the differences in Pretest and Posttest scores in Filipino 1

Categories  Sum of squares df Mean square F Sig.  Partial eta squared
Contrast 513.66 2.00 256.83 18.91*  0.00 0.27
Error 1412.64 104.00 13.58

Note: *p<0.001 significant.

4. CONCLUSION

A blended design that uses both printed and digital modules in a planned sequence aligns well with
constructivism and the cognitive theory of multimedia learning. Print organizers help students build
understanding by giving structure for note-taking and reflection, while short digital activities support active
practice, immediate feedback, and step-by-step processing through signaling and segmentation. In practical
terms, units should follow a simple print-digital-print cycle: begin with a concise printed organizer and
example, move to brief online checks for understanding with timely feedback, then return to print for
consolidation and application. To ensure access, provide offline-ready versions of digital content and printed
fallbacks for low-connectivity settings. Embed light self-regulation supports—planning checklists, progress
trackers, and short reflection prompts—so students can plan, monitor, and adjust their learning. Pair frequent
low-stakes digital quizzes with rubric-guided print tasks, and review both performance and process indicators
to refine pacing and support.

Accordingly, schools are encouraged to adopt the blended form of these modules as the standard
approach, with clear implementation steps: develop policy guidance that specifies the print-digital-print
cycle, invest in teacher training focused on task—media matching and feedback workflows, provide adaptable
templates and offline packages to ensure equity, pilot in selected units, gather feedback from students and
teachers, and use results to improve and scale across sections. This course of action turns constructivist and
multimedia learning principles into everyday practice that is clear, fair, and sustainable. Nonetheless, the
findings should be interpreted considering limitations, including the use of intact sections from a single
learning cluster and institution, the six-week implementation window, and reliance on a researcher-made
achievement test. Future research should replicate the comparison using larger and more diverse samples,
longer follow-up periods to examine retention and transfer, and additional qualitative evidence on learner
experiences and implementation conditions to strengthen generalizability and guide modality selection.
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