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ABSTRACT

Based on the observation during the teaching-learning process in science, students lack problem-solving,
reasoning, and communication skills. Hence, the researcher crafted this study on the integration of authentic inquiry-
based learning in teaching science because we need to prepare students to be productive citizens who can used critical
thinking and communication skills to make informed decisions and these concepts must be mastered by them. The main
objective of this study is to evaluate the effectiveness of authentic inquiry-based learning in the performance of Grade 8
students in science. A proposed instructional supervision plan was formulated based on the result of the study to assist
and guide instructional leaders and administrators in providing technical assistance to the teachers to make this
intervention effective in the implementation. A quasi-experimental research design employing researcher-made science
test questions as pre-test and post-test to determine the performance of the students before and after the intervention.
Simple percentage and t-test of mean difference were the statistical tools used to interpret the result of the study. The
study revealed a significant difference in the performances of Grade 8 students in science before and after the integration
of authentic, inquiry-based learning in teaching. The exposure of the students in learning through hands-on activities and
experimentation as a way of finding solutions to science problems has motivated them to engage in scientific processes
whereby allowing them to do the activities independently while the teacher serves as facilitators. Through these activities,
the interests of the students to achieve higher learning outcomes in science are boasted and they learn to work
cooperatively. The crux of this intervention to create a culture of learning, respectfully challenging, testing, redefining,
and present concepts as something that can be improved on to enhance the learning experience of which authentic,
inquiry-based learning has achieved. Thus, the integration of authentic, inquiry-based learning is an effective strategy to
improve the performance of the students in science.

Keywords — Effectiveness, Authentic Inquiry-Based Learning, Performance, Grade 8 Students, Science,
Instructional Supervision

.  INTRODUCTION

Science is a systematic enterprise that builds and organizes knowledge in the form of testable explanations and
predictions about the universe and certain phenomena. The scientific method is a fundamental approach in science,
involving observations, hypothesis formation, experimentation, and analysis to understand and explain natural
phenomena. It plays an integral role in all aspects of our lives: medicine, weather, food, and even communication. It
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allows us to understand our world to create a better future. Therefore, it is critical that we prepare students to pursue
science related fields and compete in an increasingly scientific and technological world.

Many businesses owners state that today's children lack problem-solving, reasoning, and communication skills to
make them employable (White, 2013). Not all students will grow up to be scientists, however, we need to prepare them
to be productive citizens who can use critical thinking and communication skills to make informed decisions. Hence,
integrating authentic, inquiry-based learning is essential to achieve mastery of the concepts conveyed.

Inquiry-based learning offers a shift in pedagogy by allowing educators to give students control over their learning
(Maxwell, Lambeth, & Cox, 2015). This strategy places teachers in the role of facilitator while students take
responsibility for their learning. Students are given the opportunity to create their own meaning of content through
exploration. Learning takes place by encouraging students to ask questions, investigate solutions, create new knowledge
as information is gathered, discuss discoveries and experiences with peers, and reflect on their newly gained knowledge
(Turkmen, 2009). This is a fundamental shift from traditional instructional strategies in which content is predetermined,
students listen or read along while the teacher lectures on a topic, and students are assessed on their memorization of
facts presented during lecture.

Looking into the real-world or the real scenario of educational institution, the lack of science laboratory equipment
and apparatuses hinders the achievement of supposed to be acquired by students for the subject, science. There are schools
who have not supplied with the required science equipment which is useful in conducting experiments. The reason that
students perform low when they already reach higher education. To make science learning meaningful to all students,
teachers and school heads created school interventions and innovation projects to continuously provide the best science
education that the students are supposed to acquire. Hence, some of them integrate authentic, inquiry-based learning in
teaching science.

In the school where the researcher is currently teaching, it is observed since authentic, inquiry-based learning is
implemented, scientific knowledge, critical thinking, and problem-solving skills of the students were enhanced. As
inquiry-based learning is implemented, teachers have noticed the benefits of the strategy to the attainment of achieving
science education goals, to equip the students with the knowledge needed to face challenges and adversities. Students
who take part in inquiry-based learning show an increased understanding of content knowledge as well as increased
thinking skills (Ergul et al., 2011). This increase in content knowledge and thinking skills is desirable for schools due to
the increased emphasis on high stakes standardized testing. The use of inquiry-based learning in classrooms has been
linked to increases in positive student learning behaviors, such as motivation and positive attitudes toward school subjects
(Borovay, Shore, Caccese, Yang, & Hua, 2019). An increase in these types of behaviors is important because they can
be helpful for students during the duration of schooling.

As frequently implemented the intervention, the researcher is still doubtful whether the integration of authentic,
inquiry-based learning is useful in teaching science and would create a student who can do the real scientist work and be
able to provide more genuine and immersive understanding of science. Thus, it is in this premise that the researcher
decided to conduct this study to evaluate the effectiveness of authentic, inquiry-based learning in the performance of
grade 8 students in science. A proposed instructional supervision plan was formulated based on the findings of the study.
It is in the rationale that the researcher who is currently a grade 8 Science teacher in the above mentioned local, would
like to delve worthy research undertaking that would benefit herself, the school she is currently teaching and that of her
Graduate Program she is enrolled at.
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This study evaluates the effectiveness of authentic, inquiry-based learning in the performance of grade 8 students
in science in Matlang National High School, Isabel Il District, Leyte Division for School Year 2023-2024. The findings
of the study were the basis for the proposed instructional supervision plan.

Q

Specifically, this study sought to answer the following questions:

1. What is the performance of the Grade 8 students before the integration of authentic, inquiry-based
learning in teaching in science?

2. What is the performance of the Grade 8 students after the integration of authentic, inquiry-based
learning in teaching in science?

3. Is there a significant difference in the performance of the Grade 8 students before and after the
integration of authentic, inquiry-based learning in teaching in science?

4, What instructional supervision plan can be proposed based on the findings of this study?

1. METHODOLOGY

Design. This study employed the quasi-experimental research design utilizing the pre-test and post-test to evaluate the
effectiveness of authentic, inquiry-based learning in the performance of grade 8 students in science for School Year 2023-
2024. Matlang National High School, Isabel Il District, Leyte Division is the main locale of the study. The 33 Grade 8
students enrolled in the said locale are the main respondents of the study. This study utilized the validated, researcher-
made Science test in Grade 8. The competencies in the 2" quarter Most Essential Learning Competencies (MELCs) were
the basis in the formulation of the test. The researcher formulated a 30-item test questions which best describe activities
on authentic, inquiry-based learning. The test was conducted before and after the integration of the intervention in
teaching science lessons. Moreover, the researcher prepared lesson plans for teaching Science based on the competencies
for the second quarter integrating authentic, inquiry-based learning through involvement of students on hands-on
investigations, experiments, and real-world problem solving. The researcher guided the students in the conduct of
investigations and experiments through the posing of problems which encouraged critical thinking, hones scientific
inquiry skills, and promotes a deeper understanding of scientific principles by connecting theory to practical applications.
The materials crafted and other activities formulated were submitted to the District Coordinator and Quality Assurance
Team for evaluation, validation, and adjustments before it was utilized by the students in the classroom. A matrix of
activities was crafted to guide the teacher-researcher the flow of her study. This research focused on evaluating the
effectiveness of authentic, inquiry-based learning in the performance of grade 8 students in science through the pre-test
and post-test and its significant difference. A Proposed Instructional Supervision Plan based on the findings of the study
Is the output.

Sampling. There are 33 Grade 8 students involved in this study. They are the pupils enrolled in the grade for School Year
2023-2024 in the said locale. Complete enumerations were used to identify the respondents of the study. A researcher-
made test was used as a tool and the implementation of the intervention was administered personally to each of the pupils
during the assessment period following the prescribed health protocol.

Research Procedure. The researcher prepared the research design and tools utilized in the study. Approval and
recommendation from the Panel of Examiner of the Graduate Studies was sought. A letter request to conduct this study
was forwarded to the Office of the Schools Division Superintendent. Upon approval, permission from the District
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Supervisor and School Head was secured before the actual gathering of data. Orientation of the participants and
administration of the pre-test was done face-to-face after the approval of the permit from the parents of the respondents.
Data privacy was emphasized also in the meeting. After accomplishing the pre-test, intervention was given within four
weeks. Grade 8 students conducted hands-on investigations into certain phenomenon, conduct experimental activities,
perform scientific study, accomplish problem-solving activities in science. The teacher facilitated the students in
formulating answers to the activities and learning materials and other resources provided by the teacher which form part
of the intervention for the study. After the intervention, a post-test was administered. Answers were checked, collected,
tabulated, and submitted for statistical treatment. Analysis and Interpretation of Data. Making of Proposed Improvement
Plan followed. A Matrix of Activities was prepared by the researcher to track the progress of gathering the data.

Q

Ethical Issues. The researcher properly secured the permission to conduct the study from the authorities through written
communication. In the formulation of the intervention materials that was used in the study, the use of offensive,
discriminatory, or other unacceptable language was avoided. The respondents’ names and other personal data were not
included in this study to protect their privacy. Participation of the respondents was also voluntary. Orientation was
conducted for the respondents with their parents. In the orientation, issues and concerns were addressed and consent to
be included in the study were signed. The researcher-maintained objectivity in analyzing and discussing the results. All
authors whose works were mentioned in this study were properly quoted and were acknowledged in the reference.

Treatment of Data. Simple Percentage was employed to evaluate the performances of the Grade 8 students before and
after the integration of authentic inquiry-based learning in teaching Science. t-Test of Mean Difference was used to
determine the significant difference in the performances of the Grade 8 students before and after the integration of
authentic inquiry-based learning in teaching Science.

I1l. RESULTS AND DISCUSSION

TABLE 1

PERFORMANCE OF GRADE 8 STUDENTS BEFORE THE INTERVENTION

Score Range | Description PRETEST

Frequency %

25-30 Excellent 0 0

19-24 Very Good 0 0

13-18 Good 1 3
7-12 Fair 28 85

1-6 Poor 4 12
Total 33 100
Weighted Mean 8.58 Fair

Table 1 presents the performance of Grade 8 students before the integration of authentic, inquiry-based learning in
teaching in science. It was shown on the table that among the 33 Grade 8 students, 4 or 12% got a score of 1-6 which is
interpreted as poor. This means that these students achieve a lower level of understanding of scientific concepts. They
used traditional methods such as rote memorization or didactic instruction that is why students’ lower order thinking
skills were developed. This implies that these students need a hands-on, experiential approach where they will actively
explore scientific phenomena. They need to learn to conduct experiments of their own with the guidance of the teacher.
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In this group of students, teachers must create a classroom environment where students must engage in activities and be
able to find solutions to the problems posted in the activities. Authentic, inquiry-based learning must be integrated in
teaching science concepts. Inquiry-based learning is a pedagogical mind-set. It can be used in the classroom to engage
students in a self-driven learning process, and is gaining popularity in science related curriculum, at every educational
level (Pedaste et al., 2015). It can also be used in a wide variety of other contexts. It however need not be used in isolation,
and it does not stand in the way of other forms of learning and teaching. It is a creative approach of combining creative
and best approaches to instruction, as an attempt to build on learner curiosity.

Q

Moreover, 18 or 85% got a score of 7-12 which is interpreted as fair. This means that students achieve an average
or moderate levels of understanding or proficiency in scientific concepts. This implies that the students’ learning approach
is in traditional way where the teacher gives them the concepts of the lesson without doing significant activities or
showing to the students the solutions to every problem in science. This implies further that teachers must create interactive
activities where findings solutions need to conduct experimentation. The integration of authentic, inquiry-based learning
is aimed at improving upon this by providing more engaging and interactive experiences that can help students to better
understand and apply scientific principles. One of the key challenges in education is to move students beyond just
receiving knowledge and skills passively and instilling a sense of being able to create innovative solutions to situations,
problems, and challenges that they face continuously at work and otherwise, or to become self-regulated and self-
motivated learners (English &Kitsantas, 2013) and this can be addressed if students were taught authentic, inquiry-based
learning.

Further, only 1 or 3% got a score of 13-18 which is interpreted as good. This means that these students achieve a
high level of understanding and proficiency in scientific concepts. This implies that the students had acquired knowledge
of authentic, inquiry-based learning even before the integration of the intervention. The student also possesses the
knowledge of solving science-related problems through hands-on activities or experiences. But, achieving good
performance is not enough, especially when talking about excellence. Hence, this student also needs further learning
especially in applying scientific concepts in his/her day-to-day activities which involves science. One of the key
challenges educators face today globally, is finding ways to prepare students to be competitive in the current job market,
and tertiary educational setting. To do this, the educator must find ways of actively engaging the students in the classroom
environment to develop not only content knowledge, but also critical thinking and problem-solving skills (English
&Kitsantas, 2013).

Finally, the performance of the Grade 8 students before the integration of authentic, inquiry-based learning in
teaching in science got an average mean of 8.58 which is interpreted as fair. This means that the Grade 8 students had
achieved a lower level of understanding scientific concepts, thus, a need for intervention activities which will involve the
students in solving science-related problems. This implies additional learning support materials and activities which will
develop their understanding and applying such knowledge in making connections with previous learning to arrive at a
concrete solution to problems. Integrating authentic, inquiry-based learning in teaching science is needed by the students
to achieve educational goals and attain the desired learning outcomes for the period. Today’s emphasis on authentic,
inquiry-based methods aims to give students authentic learning opportunities, which allow for students to learn both
concepts and content knowledge through experience (Levy, Thomas, Drago, & Rex, 2013). In science classes, this
learning would occur through scientific processes, such as experiments, observational data collection, and other guided
learning activities. Inquiry-based learning would ideally equip students with the skills to enter their fields prepared to
think critically, problem solve, work collaboratively, and learn through experience. In the field of science, these skills
translate well to the jobs available, such as research, medicine, engineering, and resource management.
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TABLE 2

Q

PERFORMANCE OF GRADE 8 STUDENTS AFTER THE INTERVENTION

Score Description POST TEST
Range Frequency %
25-30 Excellent 7 21
19-24 Very Good 22 67
13-18 Good 4 12
7-12 Fair 0 0

1-6 Poor 0 0
Total 33 100

Weighted Mean 21.97 Very Good

Table 2 presents the performance of the Grade 8 students in science after the integration of authentic, inquiry-
based learning. It was revealed on the table that among the 33 Grade 8 students, 4 or 12% got a score of good. This means
that after the integration of authentic, inquiry-based learning, the students achieved a high level of understanding
scientific concepts whereby utilizing their experiences in the activities done. This implies students critical thinking skills
were developed through the involvement of the students in all the hands-on activities prepared by the teacher. Students
who demonstrate good performance not only excel in traditional assessments but also show a deeper understanding of
how scientific concepts apply to real-world scenarios.

Moreover, 22 or 67% got a score of 19-24 which is interpreted as very good. This means that these students have
acquired higher order thinking skills in solving problems. The levels of understanding, critical thinking, and practical
applications of scientific concepts are exceptional. This implies mastery of the scientific concepts for they were able to
think creatively, solve complex problems, and effectively communicate their findings and results. The integration of
authentic, inquiry-based learning had provided them with the knowledge and skills in relating scientific understanding to
the hands-on activities they are doing. Students here are more dedicated and motivated to do the tasks given them for
they are the once doing the experiments with the guidance and assistance of the teachers.

Further, 7 or 21% got a score of 25-30 which is interpreted as excellent. This means that students had achieved an
exemplary performance in science through the integration of authentic, inquiry-based learning. The experiences of the
students in doing the hands-on activity, and being responsible in finding solutions to the problems, exploring, and
discovering content materials and reflecting upon learning processes to have a deeper understanding of scientific concepts
had helped them in achieving excellent performance. This implies effectiveness of the intervention provided to them and
motivation to achieve the desired learning outcomes.

Finally, the performance of the Grade 8 students after the integration of authentic, inquiry-based learning has an
average mean of 21.97 which is interpreted as very good. This means that after introducing problems or phenomena for
the students to solve and interpret using scientific practices through experimentation, the students were able to
communicate the results of their activities, critical thinking was developed and working collaboratively was emphasized.
This implies greater understanding of scientific concepts and the scientific process in solving problems. Authentic,
Inquiry-based learning would ideally equip students with the skills to enter their fields prepared to think critically,
problem solve, work collaboratively, and learn through experience. In the field of science, these skills translate well to
the jobs available, such as research, medicine, engineering, and resource management. In addition to increases in student
motivation for science, authentic, inquiry-based instruction has been shown to significantly increase students'
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understanding of science content and increase student science scores (Granger, Bevis, Saka, & Southerland, 2009:
Banilower, Fulp, & Warren, 2010). Studies also show inquiry can lead to higher reading and math test scores (Governor's
STEM Advisory Council, 2015-2016). Inquiry-based instruction allows children to make sense of the world around them
instead of learning science in isolated pieces.

Q

TABLE 3

TEST OF DIFFERENCE IN THE PERFORMANCE OF GRADE 8 STUDENTS
BEFORE AND AFTER THE INTERVENTION

Compute | Critica Interpretatio
Aspects Test Scores d I Decision P
n
T T
Grade 8 :
: Pre 8.58 Reject -
Stud_entsm Post | 21.97 2.742 0.891 H. Significant
Science

Table 3 presents the test of difference in the performances of Grade 8 students is science before and after the
integration of authentic, inquiry-based learning. It was revealed on the table that the pre-test of 8.58 had increased to
21.97 after the integration of authentic, inquiry-based learning which resulted to 2.742 computed value of t. This result
shows that the computed t of 2.742 is greater than the critical value of t of 0.891 at 0.05 level of significance, so null
hypothesis is rejected. This means that there is a significant difference in the performances of Grade 8 students in science
before and after the integration of authentic, inquiry-based learning. This implies effectiveness of the intervention
provided to the students. The exposure of the students in learning through hands-on activities and experimentation as a
way of finding solutions to science problems has motivated them to engage in scientific processes whereby allowing the
do the activities independently while the teacher serves as facilitators. Through these activities, the interests of the
students to achieve higher learning outcomes in science are boasted and they learn to work cooperatively. The crux of
this intervention is to create a culture of learning, respectfully challenging, testing, redefining, and present concepts as
something that can be improved on to enhance the learning experience of which authentic, inquiry-based learning has
achieved. The result of the study is supported by Qamariyah et al. (2021) where on they researched the impact of inquiry-
based learning on this type of sociocentric issue to see the effect on development of students’ higher-order thinking skills.
The results of the post-test showed large differences between the control and experimental groups. Qamariyah et al.
(2021) stated that this difference was likely because the experimental group was consistently practicing higher order
thinking skills, while the control group focused on memorization. Qamariyah et al. (2021) concluded that authentic
inquiry-based learning can strengthen students’ higher-order thinking skills and prepare students to think critically about
sociocentric issues.

IV. CONCLUSIONS

The study revealed a significant difference in the performances of Grade 8 students in science before and after the
integration of authentic, inquiry-based learning in teaching. The exposure of the students in learning through hands-on
activities and experimentation as a way of finding solutions to science problems has motivated them to engage in
scientific processes whereby allowing them to do the activities independently while the teacher serves as facilitators.
Through these activities, the interests of the students to achieve higher learning outcomes in science are boasted and they
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learn to work cooperatively. The crux of this intervention to create a culture of learning, respectfully challenging, testing,
redefining, and present concepts as something that can be improved on to enhance the learning experience of which
authentic, inquiry-based learning has achieved. Thus, the integration of authentic, inquiry-based learning is an effective

strategy to improve the performance of the students in science.

O

V. RECOMMENDATIONS
1. Utilize the proposed instructional supervision plan formulated.

2. Teachers should implement, employ, and incorporate authentic, inquiry-based learning into the
classroom for the students to construct and develop their own understandings of knowledge and actively
learn and interact with curriculum content.

3. Teachers and school heads should be equipped and prepared for the classroom environment to promote
effective authentic, inquiry-based learning for meaningful and deeper instruction and learning.

4, School heads must establish an inclusive classroom and help promote further authentic, inquiry-based
learning with sense of ownership of learning upon the students.

5. Teachers must conduct research and understand the necessary components, materials and planning time
needed to implement authentic, inquiry-based learning to present effective learning among lessons in
science.

6. Administrators and science advocates should be morally encouraged to introduce authentic, inquiry-
based learning strategies and methods into science classroom to promote deeper and active learning,
and

7. Future researchers should replicate this study to include different locales and include different variables
aside from the mentioned in this study.
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