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Introduction science education constantly changed in terms
Science is among the valuable subject areas  of curriculum design and approach (Rogayan &
in the field of global education. However, Macanas, 2020) to embrace the competitive
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world of innovation and advanced education.
Hence, the challenge nowadays among educa-
tors is that they should be adaptive and flexible
in embracing the trends of 21st-century chal-
lenges. These challenges drive all the schools
and teachers to find effective ways of address-
ing the needs of the learners through the con-
duct of research or by implementing innovative
and creative interventions in teaching Science.
Sadly, despite several interventions introduced
in science education, the quality and quantity of
instructions remained a threat to the Philippine
educational standards (Linog et al., 2013; Mon-
tero, 2018). Globally, the Philippines lags with
other countries in terms of quality education.
According to the Program for International Stu-
dent Assessment (PISA) results in 2018, the
Philippines ranked 77t in Science out of 78
participating countries in the whole world
(OECD, 2018). The trend also in the annual re-
sults of the National Achievement Test (NAT)
disclosed poor performance in Science among
schools in the Philippines. Along with these
pressing issues, many schools still have limited
access to instructional resources that hamper
the quality of teaching and learning.

The question of how to improve the quality
of teaching and learning has been a perennial
issue for several years. Thus, to make the com-
petencies extremely important, interesting,
and helpful to the learner's daily activities, one
of the Department of Education's mandates is
to localize and contextualize the lesson (De-
partment of Education, 2016). The Philippine
Republic Act 10533 under section 10.2 states
that the "curriculum shall be contextualized and
global and shall be flexible enough to enable and
allow schools to localize, indigenize, and en-
hance the curriculum based on their respective
educational and social contexts” (Official Ga-
zette, 2013). This notion emerged as a strategy
to address the existing issues and challenges in
achieving the goal of quality education in the
Philippines (Ballesteros, 2016).

According to Giamellaro (2014) and Spring
(2010), contextualization is a process that
draws the connection between the content
knowledge and real-life situations that the
learners are familiar with based on their past
experiences. On the other hand, localization is
about addressing the local needs by adopting,

adjusting, or relating the content of the curric-

ulum to the local environment and cultural per-

spective of the community (Taylor, 1998; Bal-

lesteros, 2016). According to Bringas (2014)

and Perin (2011), localization encourages the

utilization of materials, activities, events, and
issues that are locally present in the environ-
ment. These allow the learner to learn easily by
relating the lesson in the context of their local
places, culture, and resources that are closed to

their mindset and experiences (Tinog, 2018).

Hence, localization and contextualization make

science lessons very relevant and responsive to

the needs of the learners.

Since the Philippine K to 12 Curriculum em-
braced the No Child Left Behind Policy
(UNESCO, n.d.) along with the implementation
of Education For All (EFA) (Philippine Educa-
tion For All, 2015), therefore, this study en-
deavored to look for a strategy that would cater
the learning needs of Filipino learners in learn-
ing Science. Even though the contribution of lo-
calization and contextualization in education
had been proven in the previous literature, few
studies had been documented that deals with
localized and contextualized learning activities
in addressing competencies in Science. Thus,
this provides the main focus of the present in-
vestigation to utilize the localized and contex-
tualized learning activities to explore their ef-
fectiveness in improving the conceptual under-
standing of the students in learning Biology for
Grade 10 Science. Specifically, this study
sought to answer the following objectives:

1. Determine the level of conceptual under-
standing of the respondents before and after
employing the conventional learning mate-
rial (learning activity sheets) and the local-
ized and contextualized learning activities
in Science.

2. Examine the significant difference between
the control group and treatment group in
pre-test and post-test.

3. Examine the significant difference between
the pre-test scores and post-test scores of
the control group and the treatment group.

Null Hypotheses

Hoi: Thereis no significant difference between
the control group and treatment group in
pre-test and post-test.
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Hoy: There is no significant difference between
the pre-test scores and post-test scores
of the control group and the treatment

group.

Scope and Limitation

The present study focuses on the utilization
of localized and contextualized learning activi-
ties as a strategy for improving the conceptual
understanding of Grade 10 students in learning
Biology. The prime subjects of this study are
the Grade 10 students handled by the re-
searcher at San Miguel National Comprehen-
sive High School, Magroyong, San Miguel, Suri-
gao del Sur, Mindanao, Philippines.

This study is limited only to the selected
competencies covered by the first module of
the Third Quarter (e.i. Nervous System, Endo-
crine System, Reproductive System, and Nega-
tive Feedback Mechanism). The present study
employed the two-pretest-posttest quasi-ex-
perimental design. The learners under the con-
trol group were exposed to conventional learn-
ing material/learning activity sheets, while the
experimental group was treated with the use of
localized and contextualized learning activities.
During the implementation of this study, the re-
searcher employed the pre-test assessment be-
fore the intervention was conducted, and the
post-test assessment after the intervention was
introduced to the participants. The duration of
the intervention lasted for one month in No-
vember of the School Year 2019-2020.

Methods
Research Design

This study utilizes the quasi-experimental
design using the two-group pretest-posttest
design in conducting action research. The iden-
tified Grade 10 students were pre-tested and
exposed to the intervention, and then post-
tested after the intervention was employed on
them (Rasool, 2012). In this study, the treat-
ment group was composed of the learners who
were exposed to localized and contextualized
learning activities, and the control group is
taught with the use of conventional learning
material.

Respondents of the Study

The participants of the study were regular
Grade 10 students enrolled at San Miguel
National Comprehensive High School, Ma-
groyong, San Miguel, Surigao del Sur, the Phil-
ippines for the School Year 2019-2020. A total
of sixty (60) student-participants belonging to
the heterogeneous class were exposed to the
quasi-experimental research prepared by the
researcher. In this study, an intact group sam-
pling technique was employed in the selection
of the participants. The number of student-par-
ticipants was based on the number of students
who did not refuse to volunteer as part of the
study. Hence, there were 30 students exposed
to the control group (conventional learning
material/learning activity sheets) and 30 in the
treatment group (localized and contextualized
learning activities).

Validation of Localized and Contextualized
Learning Activities

The learning activities employed in this
study were adapted from the DepEd Science 10
Learner's Material which was modified by the
researcher to localize and contextualize to fit
the needs of the learner. These learning activi-
ties had undergone thorough validation of the
three (3) identified science content validators
who have experience in localizing and contex-
tualizing learning resources. The evaluation
tool of Marasigan (2019) was utilized for the
validation of the localized and contextualized
learning material. This tool consists of the fol-
lowing criteria: suitability of objectives, con-
tent and layout, the suitability of approach,
level of difficulty, and overall effectiveness. The
suggestions and comments made by the valida-
tors served as input for the improvement of the
said learning activities.

Research Instrument

A teacher-made questionnaire was em-
ployed to assess the conceptual understanding
of the learners of the selected Biology compe-
tencies. This served as an assessment tool in
conducting an assessment before and after ap-
plying the conventional learning material/
learning activity sheets and the localized and
contextualized learning activities. The said
questionnaire is a multiple-choice type of test
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consisting of fifteen (15) items. These
questions also were formulated with an em-
phasis on Bloom's Taxonomy on Higher Order
Thinking Skills (HOTS). This instrument had
undergone thorough validation at DepEd-Suri-
gao del Sur Division during the Division
Writeshop in Crafting Test Questions. Moreo-
ver, Kuder Richardson Formula 20 was utilized
to determine the reliability of the constructed
items after the pilot testing was conducted. The
Biology competencies covered by the pre-test
and post-test assessment involved the Nervous
System, Endocrine System, Reproductive Sys-
tem, and Negative Feedback Mechanism.

Data Collection

The researcher asked the approval from the
school principal to conduct action research. Af-
ter the letter was approved, the researcher
asked permission from the students and par-
ents to conduct action research. Afterward, a
pre-test assessment was done before the im-
plementation of localized and contextualized
learning activities. Four (4) Biology competen-
cies under the Third Quarter were taught the
same to the two identified sections (control and
treatment group). The treatment group re-
ceived instruction from the researcher using lo-
cally relevant and contextualized learning ac-
tivities, while the control group received
instruction using traditional learning materi-
als/learning activity sheets (control group). On
the final day, a post-test evaluation was carried

out to determine the effectiveness of the inter-
vention after the administration of the vali-
dated learning activities. The scores of the stu-
dents were held with utmost confidentiality to
give respect, justice, and benevolence to the re-
spondents. Finally, data were collected and rec-
orded for data analysis.

Data Analysis

The test results of the Grade 10 students in
this study were examined using descriptive and
inferential statistics. The pre-test and post-test
measurements between the control group and
treatment group were compared using the
mean, percentage, and standard deviation. To
determine whether there was a significant
difference between the pre-test and post-test
scores of the two groups, a paired t-test sample
was used. On the other hand, the significant
difference between the sections' pretest and
post-test results was examined using a t-test
for the independent sample. The learning
performance of the two groups was compared
using these tests, which were run ata 0.05 level
of significance (2-tailed). However, the
calculator from the Social Science Statistics was
utilized to test the effect size using Cohen's d.

Results

Table 1 shows the level of conceptual un-
derstanding of the respondents between the
control and treatment groups based on their
pre-test and post-test results.

Table 1. Pre-test and post-test learning performance of the control group (n=30) and treatment

group (n=30)

Variables Pre-test Post-test % Lea.rning
Mean SD Mean SD Gains
Control 5.13 1.59 9.53 1.46 29.33%
Treatment Group 4.70 1.68 11.63 1.61 46.20%

Asrevealed in table 1, grade 10 students in
the control group (M=5.13, SD=1.59) and
treatment group (M=4.70, SD=1.68) got a low
score on their pre-test compared to the post-
testresults, which indicates that the majority of
the respondents were not able to get the
correct answer to the questions. It also shows
that most of them do not have prior knowledge

of the lessons before the intervention was
introduced to them.

However, after the two groups were
exposed to the interventions, they obtained a
higher mean compared to their pre-test result.
These signify that there is a high learning
performance observed among the respondents.
However, it can be noticed that the treatment
group, which is the localized and
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contextualized learning activities has a higher
mean (M = 11.63, SD = 1.61) compared to the
control group. These further explain that there
were more learnings acquired by the students
when the localized and contextualized activi-
ties were wused in teaching Biology
competencies; since the percentage of learning
gains of the treatment group (46.20%) is
higher than the control group (29.33%). As
observed during the conduct of the study, the

students  taught with localized and
contextualized learning activities showed
enthusiasm. The passive students were

participative as they do the given activity given
to them by the researcher. Therefore, the find-
ings of this study imply that by introducing ac-
tivities that have a relevant connection to the
student's daily-life experiences, students can
grasp the competencies taught to them by their
teacher.

Table 2. Group difference between pre-test and post-test of control group and treatment group

Variables Mean Mean Computed p-value Effect size
Difference t-value (Cohen’s d)
Pre-test (Control) 5.13
Vs 470 0.43 1.024 0.310 0.26
Pre-test (Treatment)
Post-test (Control) 9.53
*
Vs 11.63 2.10 -5.303 0.000 1.37

Post-test (Treatment)

Note: *Significant at p < 0.05

Table 2 shows the mean difference of 0.43
in the pre-test results of the control group and
the experimental group in terms of the stu-
dents' performance. Based on the statistical
computation, it gained a t-value of 1.024, an ef-
fect size (Cohen’s d) of 0.26 (small effect), and
a p-value of 0.310 which is greater than at 0.05
level of significance. Therefore, the null hypoth-
esis is accepted. This shows that there is no sig-
nificant difference between the control group
and treatment group in terms of the pre-testre-
sults. These imply that most of the students un-
der the control and treatment group have the
same prior knowledge before the interventions
were introduced to them. In an independent
sample t-test conducted to compare the mean
scores in the post-test between the control

group and the treatment group (Table 2), the
mean difference of 2.10 in the post-test results
between the control and treatment group got
the computed t-value of -5.303, an effect size
(Cohen's d) of 1.37 (very large effect) and with
a p-value of 0.000 which is lesser than 0.05
level of significance. This shows that there is a
significant difference in the post-test results
between the control group and the treatment
group. This implies that the conceptual under-
standing of the students in the treatment group
is significantly different from the control group.
These further indicate that those students who
were exposed to localized and contextualize
learning activities performed better than those
students who were not treated with localized
and contextualized learning activities.

Table 3. Mean scores difference between the pre-test and the post-test of control and treatment group

Variables Mean Mean Computed p-value Effect size
Difference t-value (Cohen’s d)
Pre-test (Control) 5.13
Vs 9.53 4.4 -18.137 0.000* 3.31
Post-test (Control)
Pre-test (Treatment) 4.7
Vs 11.63 6.93 -16.933 0.000* 3.09
Post-test (Treatment)
IJMABER 1235 Volume 3 | Number 7 | July | 2022
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Note: *Significant at p < 0.05

The pre-test and post-test scores in the
treatment and control groups were compared
using a paired sample t-test to see if there was
any statistically significant difference between
them. According to Table 3 results for the con-
trol group, the calculated t-value for this test
was -18.137, with a Cohen's d effect size of 3.31
(a huge effect) and a p-value of 0.000. These
demonstrate that the control group's post-test
results are noticeably higher than their pre-test
mean score. With a computed t-value of -
16.933, an effect size (Cohen's d) of 3.09 (large
effect), and a p-value of 0.000, which is smaller
than the alpha value of 0.05, the treatment
group likewise had a comparable result (Table
3). These findings show that both groups
greatly outperformed their pre-test perfor-
mance in the post-test. However, the treatment
group's mean rise, which was found to be 6.93,
was larger than the control group's mean in-
crease, which was found to be 4.4.

Discussion

The present study explored the
effectiveness of localized and contextualized
activities in learning Biology competencies.
The results demonstrate that the said learning
activities used in teaching have a significant
increase in the conceptual understanding of the
subject matter. The result confirms the study of
Ballesteros (2016), Garin et al. (2017), and
Dioneda (2018) who applied science activities
that are localized and contextualized.
According to Ballesteros (2016), the improved
performance is due to the favorable attitude of
the students toward performing science activi-
ties when its concept is linked to the real-life
context. In fact, during the administration of
the localized and contextualized learning activ-
ities, students were noticed to have interest
and participation to perform the assigned
tasks. Mouraz and Leite (2013) cited that
through contextualization, students will en-
gage more in school tasks for they were taught
in the context of the real-world application
(Center for Occupational Research and Devel-
opment, 2012). Furthermore, it was elucidated
by Lee and Sakamoto (2012) that cultural con-
textualized education promotes motivation to

the learners to learn because it allows them to
appreciate and understand their cultural herit-
age. This implies that localization and contex-
tualization of science activities arouse learners'
interest; thus, resulting in the conceptual at-
tainment of the science concept.

The present findings relate to the study of
Yam (2005), who stressed the benefits of con-
textualized-based teaching and learning in de-
veloping a holistic understanding of the lesson.
These add to the previous literature (Morales,
2017; Carmen et al., 2015; Yam, 2005) that lo-
calizes and contextualizes teaching and learn-
ing to provide the real picture of science as it
boosts the students to give the significant con-
nection of science to the rest of their lives. Lee
and Lykx (2005) also stressed that when sci-
ence is associated with the students' experi-
ences, more students would be involved to per-
form the learning activity. This makes science
not difficult and relevant to their lives.

In this study, the model-based constructiv-
ist theory was incorporated into localized and
contextualized learning activities. These learn-
ing activities allow the students to perform the
given activities (Amirnudin & Saleh, 2020)
since it encourages them to apply their ideas
and experiences to a new situation to construct
new knowledge (Berns & Erickson, 2001; Wil-
liams, 2018; Gray, n.d.). In the control group,
there were few activities provided wherein dis-
cussion-based teaching dominated in general.
This resulted in a lack of interaction with the
activities that made the students bored some-
times. According to Tularam and Machisella
(2018), the conventional way of teaching using
conventional learning material has little contri-
bution to the conceptual understanding of the
students. This simply implies that if more
meaningful learning activities are to be given to
the students, more learning would be acquired.
This further demonstrates that localized and
contextualized learning activities play a signifi-
cant role in improving the conceptual under-
standing of the learners. Integrating this strat-
egy in developing science activities may help
realize the attainment of the learning compe-
tencies despite the limited access to other sci-
ence learning resources. Hence, this study
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would like to suggest developing and produc-
ing instructional materials such as modules and
worksheets that are localized and contextual-
ized to make the science curriculum flexible
and responsive to the needs of the learners (De
Lara, 2017).

Conclusion

The following can be inferred based on the
findings of the study: The post-test results of
the treatment group (localized and contextual-
ized learning activities) are higher than the
post-test results of the control group. This im-
plies that localized and contextualized learning
activity has significantly improved the stu-
dents' conceptual understanding. Meanwhile,
the significant results of the learning perfor-
mance between the control group and treat-
ment group manifest that the localized and con-
textualized material outsmarted the conven-
tional learning material with no integration of
localization and contextualization of biological
concepts.
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