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Introduction modular approaches (Sarmiento et al,, 2021).

With the advent of the COVID-19 pandemic, Inthe Philippines, the Department of Education
governments have resorted to utilizing dis- has prohibited the conduct of face-to-face
tance learning, such as online learning and classroom settings to prevent virus

How to cite:

Cajurao, E. C, Cajurao, I. P.,, Romero, J. N, Bolivar, ]. T., Diestro, ]. L., & Merida, M. C. E. (2023). Filipino-Based Learning
Activity Sheets (LAS): Impacts on Grade 10 Students' Conceptual Understanding of Plate Boundaries and Earthquakes.
International Journal of Multidisciplinary: Applied Business and Education Research. 4(7), 2535 - 2543. doi:
10.11594/ijmaber.04.07.30


mailto:eccajurao@debesmscat.edu.ph

Cajurao et al, 2023 / Filipino-Based LAS on Plate Boundaries and Earthquakes

transmission. Instead, the agency has imple-
mented modular distance learning, specifically
the use of modules as an alternative means to
reach learners in remote areas who do not have
internet access (DepEd, 2020a). The Depart-
ment of Education has been firm in its stand
that “Learning must continue despite the pan-
demic.” Different learning modalities have been
considered and explored, ensuring that each
will be the best fit for students’ needs and inter-
ests in continuous learning. Modular learning is
the "backbone" of DepEd's distance learning, as
enshrined in DepEd Order No. 341, Series 2020
((DepEd, 2020b). Other modes of learning,
such as online, TV, and radio broadcasts, would
supplement the modules. Modular learning is
the preferred mode of parents and students for
distance learning since access to technology
and connectivity remains a problem for most of
them (Magsambol, 2020).

The modular approach refers to the appli-
cation of modules, which are units of work in a
course of instruction that are self-paced and
self-contained methods of learning in all sub-
ject areas (Anzaldo, 2021; Sejpal, 2013). It has
been demonstrated that a modular approach to
instruction increases students’ academic
achievement (Abude, 2021; Valencia, 2020)
and learner autonomy (Nardo, 2017). Lan-
guage, on the other hand, is the method of hu-
man communication, either spoken or written,
consisting of the use of words in a structured
and conventional way. It is an integral feature
of educational practice in the classroom (Wal-
ter, 2010). The harmonious interaction be-
tween teachers and learners is based on the ef-
fective communication of ideas, beliefs, emo-
tions, and thoughts (Zhou, 2021).

In teaching science subjects, learners de-
velop science concepts based on their linguistic
competence and experience (Acufia, 2014).
This is prevalent among all Filipino secondary
learners who face difficulties in learning sci-
ence concepts and ideas taught in the English
language. Moreover, learners learn more
quickly through a common language than
through unfamiliar linguistic mediums (Alimi
et al, 2020; Cummins et al,, 2015; Sardana &
Rathore, 2022). Moreover, the 1987 Philippine
Constitution emphasizes, as stipulated in Sec-
tion 6 of Article 14, that Filipino is the national

language, and that the government shall take
measures to initiate and sustain the use of Fili-
pino as the medium of official communication
and as the language of instruction in the educa-
tional system (Official Gazette, 1987). When
Filipino is used as the medium of instruction,
students not only learn the language but also
become acquainted with the richness of Fili-
pino culture (Bernardino, 2019).

Learners who were taught science lessons
in Filipino were more at ease to participate in
the recitation, and the students could easily un-
derstand what the teacher was explaining
(Vela, 2015). Explaining science in Filipino will
help improve classroom interaction, and
schools need not attempt to translate scientific
and technical terms (Lartec et al, 2014). An-
other study found that 66.7% of 45 Filipino
grade three learners preferred Filipino for pre-
senting and expressing their ideas during in-
struction and 62.2% for assessments and ex-
ams (Domingo, 2015). There have been few
studies about the integration of Filipino in sci-
ence subjects and the effects of it on students’
performance - the gap that the researchers are
interested in. This study postulates that using a
modular approach, incorporating the Filipino
language into science education could help stu-
dents understand the material better.

Research Questions
This study aimed to evaluate the impacts of

Filipino-based Learning Activity Sheets (LAS)

on students’ conceptual understanding of plate

boundaries and earthquakes. Specifically, it
seeks to answer the following questions:

1. Whatis the effect of the developed Filipino-
based Learning Activity Sheets (LAS) on
students’ conceptual understanding of
plate boundaries and earthquakes in Grade
10 science?

2. Isthereasignificant difference between the
mean pretest and posttest scores of stu-
dents in the achievement test?

Theoretical Review

Contextualization and Language
Contextualization refers to the process of

adapting instructional materials to match the

sociocultural context, experiences, and lan-

guage of learners (Chen et al, 2021). It
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recognizes the importance of connecting new
knowledge to prior experiences and cultural
backgrounds to facilitate meaningful learning.
Utilizing the first language known to learners,
such as Filipino in the Philippine context, pro-
vides a familiar linguistic and cultural founda-
tion for students, enabling them to compre-
hend and internalize complex scientific con-
cepts more effectively (Darling-Hammond et
al,, 2020).

Cognitive Load Theory

Cognitive Load Theory suggests that learn-
ing is influenced by the amount of mental effort
required to process information (Castro-
Alonso et al,, 2019). When students encounter
instructional materials in an unfamiliar lan-
guage, their cognitive load increases due to the
additional effort required to decode and com-
prehend the content. By employing Filipino-
based LAS, the cognitive load can be reduced as
students engage with materials that align with
their linguistic abilities and cognitive pro-
cesses. This reduction in cognitive load allows
students to allocate more mental resources to-
ward understanding the scientific content,
leading to improved conceptual understanding
(Kalyuga, 2011).

Language and Conceptual Understanding
Research has indicated that the language of
instruction significantly impacts students'
comprehension and conceptual development
(Schleppegrell, 2018). When students are
taught in their first language, they can easily
grasp the meaning, value, and applications of
scientific concepts. This is particularly im-
portant for complex topics such as plate bound-
aries and earthquakes, where a solid concep-
tual foundation is crucial for further scientific
exploration. By using Filipino-based LAS, stu-
dents can relate scientific concepts to their
daily experiences and cultural contexts, ena-
bling deeper understanding and promoting
meaningful learning (Cummins et al., 2015).

Sociocultural Theory

Sociocultural Theory emphasizes the role of
social interaction and cultural tools in the
learning process (Vygotsky & Cole, 1978). Lan-
guage, as a cultural tool, shapes students'

understanding of scientific concepts. When stu-
dents learn in their first language, they have ac-
cess to familiar linguistic and cultural re-
sources that support their cognitive develop-
ment and conceptual understanding (Ot-
winowska & De Angelis, 2014). This alignment
between language and culture facilitates effec-
tive communication, meaning-making, and
knowledge construction. By utilizing Filipino-
based LAS, students can engage in meaningful
interactions with the content, drawing upon
their cultural and linguistic backgrounds to
construct their understanding of plate bounda-
ries and earthquakes.

Furthermore, Sociocultural Theory high-
lights the importance of social interaction in
learning. When students learn in their first lan-
guage, they can engage in collaborative discus-
sions and interactions with their peers, teach-
ers, and community members, promoting a so-
cio-constructivist  learning  environment
(Vygotsky & Cole, 1978). Through such interac-
tions, students can negotiate meaning, co-con-
struct knowledge, and develop a deeper under-
standing of plate boundaries and earthquakes.
The use of Filipino-based LAS encourages ac-
tive participation and engagement, fostering a
supportive learning community where stu-
dents can collectively explore and make sense
of scientific concepts.

Methods
Research Design

This study utilized a pre-experimental one-
group pretest-posttest design. This design is a
simple way to measure changes in a single
group over time and can be useful in situations
where it is not feasible or ethical to have a con-
trol group (Babbie, 2016). The systematic rep-
resentation of the said design is shown below:

01 02

Figure 1. The research design of the study

Where:
X - Contextualized LAS
O1 - Pretest
0O, - Posttest
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Sampling Method

Participants were recruited using simple
random sampling. Thirty Grade 10 students
from Tomas V. Rivera National High School
were randomly selected from a bowl of all 75
S.Y. 2021-2022 students. To give each student
an equal chance of being chosen (Kothari,
2004). A random sample represents the popu-
lation impartially (Berndt, 2020).

Study Respondents

Thirty (30) Grade 10 students enrolled at
Tomas V. Rivera National High School for the
School Year 2020-2021 were randomly se-
lected to participate in the study. The median
age of the participants is 16 (age range from 14-
18), 18 (60%) are females, and 12 (40%) are
males.

Instrumentation

The Plate Boundaries and Earthquake
Achievement Test (PBEAT) is a researcher-
made achievement test aimed to measure the
conceptual understanding of students on plate
boundaries and earthquakes in Grade 10 Sci-
ence. The test consists of 19 multiple-choice
questions. 10 items for plate boundaries and 9
items for earthquakes. It was administered as a
pretest and posttest before and after the try-
out of the developed Learning Activity Sheets
(LAS) with Filipino translations. To establish
the content validity of the test, it was submitted
to three science experts with master's degrees
for validation. Suggestions and comments from
the expert jurors were added after the content
validation. The test was also subjected to relia-
bility testing. Results from pilot testing showed
that the test exhibits consistency (KR-20=0.72)
which established the reliability and con-
sistency of the instrument.

Contextualized Learning Activity Sheets
(LAS) in Plate Boundaries and Earthquake
The researchers created Learning Activity
Sheets (LAS) for Plate Boundaries and Earth-
quakes, essential lessons covered in the 3rd
Quarter of S.Y. 2021-2022, using the Most Es-
sential Learning Competencies (MELCs) in
Grade 10 Science. In the 3rd and 4th quarters,
Self-Learning Modules (SLMs) were

temporarily replaced by LAS as science learn-
ing materials. Learning Activity Sheets (LAS)
are supplementary learning materials that of-
fer personalized learning activities to reinforce
lesson content. Through the LAS's learning ac-
tivities, students can expand their learning op-
portunities and deepen their understanding of
the subject matter to meet the K-12 Basic Edu-
cation Curriculum's requirements (DepEd,
2021). Learning materials were carefully de-
veloped, translated, validated, and drafted in
stages. The researchers created two Modules
with Filipino and English instruction. Three Fil-
ipino teachers from Grades 10, 11, and 12 vali-
dated and approved module translations using
content and language validation and annota-
tions to determine LAS Filipino terms and sen-
tence constructions.

Data Collection Method

The school principal and Grade 10 students'
parents permitted the researchers to conduct
the study. For voluntary participation, in-
formed consent forms were provided. Modules
and assessment tools were distributed to the
parents. The data collection process began with
a pretest to assess students' prior knowledge.
Then, the students were introduced to Learn-
ing Activity Sheets (LAS) translated into Fili-
pino for two weeks, covering one topic per LAS.
Posttests assessed students' conceptual under-
standing after the intervention.

Data Analysis

Gathered data were analyzed using descrip-
tive statistics such as mean scores and mean
percentage scores (MPS) to evaluate the effec-
tiveness of the LAS with Filipino translations in
enhancing students’ conceptual understanding
of plate boundaries and earthquakes. The for-
mula for the calculation of the mean scores and
performance level is shown below. The perfor-
mance level was obtained using the formula for
Mean Percentage Score.

Mean Score (MS):

_ XX
Y=7
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Where:x - refers to the mean (average)
Y x — the summation of individual score
N - the total number of examinees

Mean Percentage Score (MPS)
MPS = Lesson Mean Score Obtained

Total No.of Items

x 100

The students’ performance level in PBEAT
was interpreted using the standard matrix as
prescribed by the Department of Education Na-
tional Education Testing and Research Center
(DepEd, 2010; Fernandez, 2013), which is pre-
sented in the table below:

MPS Descriptive Equivalent
96 - 100 | Mastered
86 - 95 | Closely Approximating Mastery
66 - 85 | Moving Toward Mastery
35-65 | Average Mastery

15-34 Low Mastery

5-14 Very Low Mastery

0-4 No Mastery

Inferential statistics such as the paired sam-
ple t-test was used to determine if there is a sig-
nificant difference between the pretest and
posttest scores in the achievement test. Para-
metric statistics assume the normality of data;
hence, in the study, the researcher established
that the gathered data follow a normal distribu-
tion, as revealed by the Shapiro-Wilk test
(p>0.05).

Results and Discussion

The effectiveness of learning materials
translated into a language known to learners
has been reported in numerous studies (Lartec
et al,, 2014; Morales, 2016; Valdez, 2020; Vela,
2015). In this study, the researcher investi-
gated the effects of a Filipino-based Learning
Activity Sheet (LAS) in teaching plate bounda-
ries and earthquakes in Grade 10 Science under
the new learning modality -modular distance
learning.

Table 1. Comparison of the Students’ Mean Scores and Mean Percentage Scores in the Pretest and

Posttest (n=30)

No. of Pretest Posttest
Lesson items MS MPS Ad]E(Etlval MS MPS Ad]e(.:tlval
rating rating
Plate
Bounda- 10 2.60 26.0% Low Mastery 9.70 97.0% Mastered
ries
Earth-
9 1.90 21.1% Low Mastery 8.67 96.3% Mastered
quakes
Total 19 4.50 23.7%  Low Mastery 18.4 96.8% Mastered

MS-Mean Score; MPS-Mean Percentage Score

As shown in Table 1, it can be observed that
the students’ conceptual understanding of
plate boundaries improved from 26.0% in the
pretest, which is interpreted as low mastery, to
97.0% in the posttest, which is interpreted as a
mastered level, a positive mean gain of 7.1 from
the posttest. 70% (21/30) of the students ob-
tained a perfect score on the posttest. The over-
all correct response rate of the students in the
posttest is 97% (9.7/10*100). Similarly,
students showed improvement in the concep-
tual understanding of earthquakes from 21.1%
(low mastery) in the pretest to 96.3% in the

posttest, a mean gain of 6.8 in the posttest.
73.33% of the students scored perfectly with a
90% correct response rate. These results sug-
gest that the Filipino-based Learning Activity
Sheets (LAS) were effective in enhancing stu-
dents’ conceptual understanding of plate
boundaries and earthquakes in Grade 10
science. This supports the findings of Vela
(2015) that students develop a better under-
standing of science concepts if they are taught
in Filipino, a language known and understood
by the students.
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Table 2. Paired sample t-test results comparing the students’ mean pretest and posttest scores in

plate boundaries and earthquake

Lesson Test n Mean St Dev .Mean t-cal t-crit df Effectsize
Difference
Plate Pretest 30 2.6 0.67 -7.1 -46.03* 2.05 29 0.993
Boundaries Posttest 30 9.7 0.47
Earth- Pretest 30 1.9 0.96 -6.8 -31.03* 2.05 29 0.985
quakes Posttest 30 8.7 0.61
*Significant at p<0.05
Table 3. Independent sample t-test results comparing the male and female students’ mean posttest
scores in PBEAT
Test Gender n Mean St.Dev .Mean t-cal t-crit df
Difference
Posttest Female 18 18.6 0.51 -0.31 1.22* 2.05 28
Male 12 18.3 0.87
*Not significant

The paired-sample t-test results presented
in Table 2 indicate a significant difference be-
tween the mean pretest and posttest scores in
plate boundaries and earthquake in the PBEAT.
The mean posttest score for the test on plate
boundaries (M=9.7, SD=0.47) was significantly
higher than their mean pretest score (M=2.6,
SD=0.67) with a t-value of -46.03 (p<0.05), in-
dicating a large effect size (d=0.993). Similarly,
the mean posttest score for the earthquake test
(M=8.7, SD=0.61) was statistically significantly
higher (t29=-31.03, p<0.05) than their mean
pretest score (M=1.9, SD=0.96), with a large ef-
fect size (d=0.983).

These results suggest that the students'
conceptual understanding of plate boundaries
and earthquakes significantly improved when
they were exposed to Filipino-based Learning
Activity Sheets (LAS) as instructional interven-
tions. The large effect sizes indicate a substan-
tial impact of the LAS on students' learning out-
comes in both plate boundaries and earthquake
concepts. This further supports the findings of
previous studies that when science concepts
are introduced to learners in the Filipino lan-
guage, they can easily grasp the meaning, value,
and applications of concepts and have a better
understanding of what the teacher is trying to
convey (Vela, 2015; Valdez, 2020).

On the other hand, the independent-sample
t-test revealed no significant difference be-
tween the male and female mean posttest
scores in the achievement test, as shown in Ta-
ble 3. This indicates that the developed inter-
ventions are effective regardless of gender.

Conclusion and Recommendations

The findings of this study provide strong
evidence that the use of Filipino-based Learn-
ing Activity Sheets (LAS) is an effective instruc-
tional intervention in enhancing students' con-
ceptual understanding of plate boundaries and
earthquakes in Grade 10 Science under the new
learning modality - modular distance learning.
The students showed a significant improve-
ment in their posttest scores compared to their
pretest scores, as well as a significant differ-
ence in their mean scores, indicating a large ef-
fect size. These results support the findings of
previous studies that using the language
known and understood by the learners in
teaching science concepts can lead to a better
understanding of the subject matter. The re-
sults of this study can inform science teachers
and curriculum developers in the development
of effective instructional materials that cater to
the needs of learners, especially in this time of
pandemic where distance learning has become
the new norm. Finally, the study found no sig-
nificant difference between male and female
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students' posttest scores, suggesting that the
use of Filipino-based LAS is an effective strat-
egy regardless of gender. Future research can
explore the effectiveness of Filipino-based LAS
in other subject areas and grade levels, as well
as investigate other factors that may affect stu-
dents' learning outcomes in modular distance
learning.
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