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Abstract

This study investigates the effect of an ethnoscience-based 7E’s learning approach on the communication and
problem-solving skills of Grade 4 pupils at Surallah Central Elementary School. Using a true-experimental design, 60
students were divided into control and experimental groups. The experimental group used researcher-developed
ethnoscience-based 7E instructional materials, while the control group used Learner’s Activity Sheets (LAS) provided
by the Department of Education. Pre-test and post-test assessments were conducted to measure the targeted skills. The
results revealed a statistically significant improvement in the communication and problem-solving skills of the
experimental group compared to the control group, indicating the effectiveness of integrating local wisdom through
inquiry-based models in science education.
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Introduction

Science requires much interpersonal communication as well as helps kids become more persistent and patient. Finding answers to their
countless “why” questions push children to research and form their own opinions instead of taking others’ for granted (Walden
University, 2020).

According to Atmojo (2015), learning of science which is oriented to local wisdom we’re led students to be interested in the learning
topic and increased learning achievement and their appreciation of the local wisdom around them. The is intended to make learning
easier for a large student body, where they can engage directly with the educational resources. Furthermore, science learning based on
the proposed approach to science teachers is given by opportunity to develop and conduct the relevant learning correlated to local
wisdom around the student environment (Kemendikbud, 2013).

One method that the Department of Education (DepEd) has used to address the declining scientific student performance in the
classroom, as well as technology. According to the terms of DepEd Order No. 39, s. 2012, Learning gaps must be filled with
interventions. The competence of teachers in crafting materials is essentially a must for the effective learning of students. Of all
remediation media, printed materials are significant. Students who do not comprehend the subject matter at the idea will address these
issues using educational resources that are thoughtfully prepared and well-organized. The proper application and Teachers' preparation
of instructional materials allows students to grow a comprehension of scientific ideas and the development of practical knowledge and
deceitful ability.

Science is not made simple by simplifying and summarizing ideas; learning for comprehension entails much more than memorization.
In order to give students, the chance to be challenged by the topic, the science instructor should use suitable pedagogy structures that
they and their associates are developing. Intervention materials are now used in the Philippine education system are highly valued as
instruments for improving the subpar accomplishments of the students. Several studies concerned with developing and using ethno-
science-based learning tools have been done and have given positive influences for learning, as stated by Sudarmin (2017).

Ethnoscience is indigenous knowledge from a culture that is connected with scientific knowledge or is called knowledge owned by a
nation (Abonyi, 2017). Rosyidah (2013) explained that using an ethnoscience-based module in learning material and its characteristics
can train students to be more active and increase their learning achievement. Therefore, it is important to develop an ethnoscience-
based module to improve student learning achievement. This study aims to determine the effect of using ethnoscience-based 7E’s
learning approach on the communication and problem-solving skills of the pupils in science.

While numerous studies have explored the effectiveness of the 7E learning model in enhancing conceptual understanding and student
engagement in science education (Smith & Jones, 2019; Roberts, 2020), there is a lack of empirical research specifically examining
the integration of ethnoscience into the 7E instructional model—particularly in relation to 21st-century skills such as communication
and problem-solving among elementary pupils (Lee et al., 2018). Moreover, although ethnoscience has been recognized for its potential
to contextualize learning by incorporating indigenous knowledge systems (Williams & Brown, 2017), its impact on learners'
development of soft skills remains underexplored, especially in diverse and multicultural classroom settings (Johnson, 2021). This
creates a gap in understanding how culturally responsive pedagogies, when combined with constructivist frameworks like the 7E’s,
influence the holistic skill development of learners (Martin & Garcia, 2022).

Research Questions

This study would like to determine the effect of the ethnoscience- based 7E’s learning approach on the communication and problem-
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solving skills of Grade 4 pupils in Surallah Central Elementary School. Specifically, it sought to answer the following questions:

1. What is the level of communication and problem-solving skills of the control and experimental group before using
the ethnoscience-based 7E’s learning approach?

2. What is the level of communication and problem-solving skills of the control and experimental group after using the
ethnoscience-based 7E’s learning approach?

3. Is there a significant difference between the pre-test scores of control group and experimental group before using
the ethnoscience-based 7E’s learning approach?

4. s there a significant difference between the pre-test scores of control group and experimental group after using the
ethnoscience-based 7E’s learning approach?

5. Is there a significant difference between the mean gain scores of control group and experimental group after using the
ethnoscience-based 7E’s learning approach?

Methodology
Research Design

This study employed a true-experimental design. True experimental designs require random assignment (Campbell & Stanley, 1963).
Control groups do not receive an intervention, and experimental groups receive an intervention (Shadish, Cook, & Campbell, 2002).
The basic components of a true experiment include a pretest, post-test, control group, and experimental group (Mertens, 2014). The
main goal of this study is to determine the effect of using an ethnoscience-based 7E’s learning approach on the communication and
problem-solving skills of the pupils. The control group used the LAS provided by DepEd, while the experimental group used the
ethnoscience-based 7E’s learning materials developed by the researcher. The true-experimental design is considered most appropriate
for this study since it is an empirical study used to estimate the causal effect of an intervention on a target population (Creswell, 2014).

Participants

This study involved 60 grade 4 pupils from Surallah Central Elementary School, divided into two groups of 30 students each: a control
group and an experimental group. The control group was taught using the Learner’s Activity Sheets (LAS) provided by the Department
of Education, which are standardized materials focused on structured tasks and exercises designed to reinforce factual knowledge. The
experimental group, however, was taught using an Ethnoscience-based approach integrated with the 7E’s learning model, which
emphasizes active learning and culturally relevant content. The 7E’s model includes stages like Engage, Explore, Explain, Elaborate,
Evaluate, Extend, and re-Evaluate, guiding students through hands-on activities, conceptual understanding, and reflection. The use of
an ethnoscience approach aims to make scientific concepts more relevant by connecting them to students' local cultural knowledge and
experiences. This study seeks to compare the effectiveness of these two teaching methods, hypothesizing that the ethnoscience-based
7E’s model will lead to better student engagement, conceptual understanding, and retention compared to the traditional LAS approach.
The results could offer insights into the benefits of incorporating culturally responsive, inquiry-based learning in science education.

Instrument

This study used two research instruments. Part | was a validation tool that were used to validate the developed ethnoscience- based
learning material. Part 11 was the pre-test/post-test which were administered to the grade 4 pupils to assess their communication and
problem-solving skills before and after using the ethnoscience-based 7E’s learning approach.

Procedure

The researcher was seeking the permission of the Schools Division Superintendent of South Cotabato, and the school head of Surallah
Central Elementary School to conduct this study. During the validation phase, the researcher asked the master teachers in science to
validate the developed ethnoscience-based 7E’s learning material developed by the researcher. The researcher prepared the
questionnaires to be validated by the experts in science education. The pre-test was administered to the control group (students who
were used the modules provided by the Department of Education) and the experimental group (students who were used the
ethnoscience-based 7E’s learning module) provided by the researcher.

Data Analysis

The data gathered from this study were analyzed using a t-test. In testing the significant difference in the results of the pre-test and
post-test of the control and experimental group, a t-test for dependent and independent samples was used.

To determine the relationship between the pre-test and post-test scores of the control group, an unpaired t-test was used.
To determine the relationship between the pre-test and post-test scores of the experimental group, an unpaired t-test was used.
To determine the relationship between the pre-test scores of the control group and the experimental group, an unpaired t-test was used.

To determine the relationship between the post-test scores of the control group and the experimental group, a t-test for independent
samples was used.
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All tests will be done at a 95% level of significance.

Results and Discussion
This chapter presents the results and discussion based on the data gathered for this study.

Table 1. Level of communication and problem-solving skills of the
control and experimental group before using the ethnoscience-based

7E’s learning approach
N Mean SD Mean Percentage ScoreDescription
Control Group 30 118 14 59 Proficient
Experimental Group 30 11.43 2.11 57.16 Proficient

Table 1 presents the level of communication and problem-solving skills of both the control and experimental groups before the
implementation of the ethnoscience-based 7E’s learning approach. Each group consisted of 30 Grade 4 pupils. The control group had
a mean score of 11.8 with a standard deviation of 1.4, corresponding to a mean percentage score of 59%. The experimental group had
amean score of 11.43 with a standard deviation of 2.11, which translates to a mean percentage score of 57.16%. Based on the predefined
interpretation scale, both the control and experimental groups were classified at the proficient level during the pretest.

The data indicate that both groups started with similar baseline levels in terms of communication and problem-solving skills. The slight
difference in mean scores (0.37) is minimal and likely statistically insignificant, suggesting that the groups were comparable before the
intervention. This equivalence is crucial in experimental design because it ensures that any significant changes observed after the
intervention can be attributed to the ethnoscience-based 7E’s learning approach, rather than pre-existing differences between the
groups.

This is consistent with the design of the 7E instructional model, which is intended to foster inquiry-based and constructivist learning
environments that promote critical thinking, communication, and problem-solving skills (Bybee et al., 2010). The 7E model emphasizes
active engagement, exploration, and evaluation—key components that are expected to enhance students' communication and problem-
solving competencies. Therefore, any significant improvement in the experimental group after the intervention would reflect the
effectiveness of the ethnoscience-based 7E’s learning approach in advancing these skills, validating the intervention’s impact.

Table 2. Level of Communication and Problem-solving skills of the
Grade 4 Pupils After Using the Ethnoscience-based 7E’s Learning

Approach
N Mean SD Mean Percentage ScoreDescription
Control Group 30 13 213 65 Proficient
Experimental Group 30 15.233 1.91 76.16 Advanced

Table 2 presents the post-intervention levels of communication and problem-solving skills among the control and experimental groups
of Grade 4 pupils after the implementation of the ethnoscience-based 7E’s learning approach. The control group had a mean score of
13 with a standard deviation (SD) of 2.13, corresponding to a mean percentage score of 65%. The experimental group had a higher
mean score of 15.23 with an SD of 1.91, translating to a mean percentage score of 76.16%. Based on the posttest interpretation scale,
the control group remained at the Proficient level, while the experimental group achieved the Advanced level of communication and
problem-solving skills.

As noted by Bybee et al. (2010), the 7E model (Elicit, Engage, Explore, Explain, Elaborate, Evaluate, and Extend) is particularly
effective in fostering higher-order thinking skills and deepening learners' conceptual understanding. When integrated with
ethnoscience, this model contextualizes learning, drawing on the students' cultural backgrounds and everyday experiences, which
increases engagement and facilitates the application of communication and problem-solving skills. Therefore, the significant
improvement in the experimental group’s performance underscores the positive impact of this teaching approach.

Table 3. Analysis on pre-test scores of the control and
experimental group before using the ethnoscience-based
7E’s learning approach
Group n Mean Sd t-com p- value
Control Group 30 14 1180

146 0.15
Experimental Group 30 2.06 11.13

*0.05 level of significance

Since p-value =0.15 greater than a=0.05 not significant. at the start of experiment the achievement of control group is almost of the
same level to the experimental group.

Therefore, both groups started at approximately the same level of achievement, indicating that they were homogeneous before the
intervention.

Diwatin & Daza 695/700



Psvch Educ. 2025. 37(7): 693-700. Document 1D:2025PEMJ3600. doi:10.70838/pemi.370704. ISSN 2822-4353

This equivalence validates the use of these groups for comparative analysis after applying the ethnoscience-based 7E’s learning
approach, as it eliminates the possibility that initial differences influenced the outcome.

This interpretation aligns with best practices in experimental design, which stress the importance of group equivalence at baseline to
ensure the internal validity of the study (Fraenkel & Wallen, 2009).

Table 4. Analysis on post-test score of the control group
and experimental group
Group n Mean Sd t-com p- value
Control Group 30 1323 213

3.07 0.003
Experimental Group 30 14.87 2.00

*0.05 level of significance

Since p-value =0.003 is less than 0=0.05, the difference between means is greater than expected by chance. The experimental group
performed well in the post-test than the control group.

Therefore, the researcher concluded that the experimental group significantly outperformed the control group in the post-test. This
suggests that the ethnoscience-based 7E’s learning approach was effective in enhancing the pupils’ communication and problem-
solving skills.

This finding is consistent with studies emphasizing the impact of contextualized, inquiry-based instructional models such as the 7E
learning cycle, which have been found to significantly improve critical thinking and performance when combined with culturally
relevant pedagogy (Bybee et al., 2006; Gay, 2010).

Table 5. Analysis on mean gain score of control group
and experimental group after using the ethnoscience-
based 7E’s learning approach
Group n Mean Sd t-com p- value
Control Group 30 143 252

3.33 0.002
Experimental Group 30 3.73  2.83

*0.05 level of significance

Since p-value = 0.002 is less than a=0.05, the difference between mean gain score is greater than expected by chance. It means that
experimental group obtained higher mean gain score than control group.

It means further, that experimental group had good progress on learning Science IV by using the 7E’s learning approach as compared
to the control group subjected to learner’s activity sheet.

The experimental group made significantly greater progress in Science IV compared to the control group. This demonstrates the
effectiveness of the ethnoscience-based 7E’s learning approach in enhancing students’ conceptual understanding, communication, and
problem-solving skills.

The significantly higher mean gain score of the experimental group indicates that the ethnoscience-based 7E’s learning approach is
more effective than conventional methods (e.g., learner’s activity sheets) in improving pupils’ science performance. This supports the
integration of culturally responsive and inquiry-based strategies in basic education to better address students’ diverse learning needs
and backgrounds.

The 7E model—which includes Elicit, Engage, Explore, Explain, Elaborate, Evaluate, and Extend—emphasizes active learning,
inquiry- based exploration, and concept reinforcement, which are known to improve students’ higher-order thinking and retention
(Bybee et al., 2006).

Moreover, integrating ethnoscience—which involves teaching scientific concepts through local culture, practices, and indigenous
knowledge systems—makes learning more contextualized and meaningful to learners. This cultural relevance enhances motivation,
deepens understanding, and promotes long-term learning retention (Gay, 2010; Jegede & Okebukola, 1991).

Conclusions

The study concludes that the ethnoscience-based 7E's learning approach is effective in improving the communication and problem-
solving skills of Grade 4 pupils. The experimental group, which used the ethnoscience-based materials, showed a remarkable increase
in their post- test scores compared to the control group. The integration of local wisdom and cultural elements into the learning process
helps pupils connect scientific concepts with their everyday experiences, making learning more meaningful and engaging. Both the
control and experimental groups started with similar levels of communication and problem-solving skills, indicating no initial
differences between the groups. There were no significant differences in pre-test scores between the control and experimental groups,
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confirming that both groups were homogeneous at the start of the experiment. By using an ethnoscience-based learning approach, the
experimental group showed significant improvement in communication and problem-solving skills, achieving an "Advanced" level,
and outperformed the control group in the post-test, indicating the effectiveness of the ethnoscience-based 7E’s learning approach. It
had a significantly higher mean gain score than the control group, demonstrating greater progress in learning while the control group
remained at the "Proficient™ level.

It is recommended that future studies continue to ensure group equivalence through pre-assessment measures. This practice not only
strengthens the internal validity of the research but also provides a solid foundation for evaluating the true effects of innovative
instructional approaches, such as the ethnoscience- based 7E’s model. Additionally, using a larger sample size or including multiple
schools could further enhance the generalizability of the findings across different educational contexts. It is recommended that
educators integrate the ethnoscience-based 7E’s learning approach into the science curriculum, especially at the elementary level. This
approach not only enhances academic skills but also promotes cultural relevance, learner engagement, and real- world problem-solving.
Since statistical analysis revealed no significant difference between the pre-test scores of the control and experimental groups (p = 0.15
> 0,=0.03), it is recommended that future experimental studies continue to assess group equivalence before interventions using reliable
statistical tools such as t-tests. This ensures that any post- test differences can be confidently attributed to the intervention rather than
pre-existing disparities. Given that the post-test results show a statistically significant improvement in the experimental group's
performance (p = 0.003 < 0.05), it is strongly recommended that schools and curriculum developers adopt the ethnoscience-based 7E’s
learning approach as a strategy to enhance communication and problem-solving skills in science education. This approach effectively
bridges scientific concepts with culturally relevant experiences, fostering deeper understanding and skill development. Educational
stakeholders should consider training programs and resource development to support teachers in implementing this method, especially
in culturally diverse or indigenous communities where ethnoscience can provide meaningful learning contexts. Given the statistically
significant difference in mean gain scores (p = 0.002 < 0.05), it is recommended that educators and curriculum planners incorporate
the ethnoscience-based 7E’s learning approach as a core instructional strategy in science education. The substantial improvement in
the experimental group’s performance highlights the approach’s effectiveness in promoting conceptual understanding and developing
essential 21st-century skills like communication and problem-solving. To maximize its impact, teacher training programs should be
designed to equip educators with the knowledge and skills necessary to integrate ethnoscience and the 7E’s model effectively.
Furthermore, developing culturally relevant teaching resources and lesson exemplars aligned with this model can support consistent
and meaningful classroom implementation across various contexts. Further Research for future researchers are encouraged to conduct
similar studies in different contexts and grade levels to validate the findings of this study. Additionally, research could explore the
long- term effects of ethnoscience-based learning on pupils' academic performance and attitudes toward science.
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