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INTRODUCTION

Cognitive learning is an indicator that evaluates the quality of science
education and is measured through examinations or continuous assessments. It
relates to students’ measurable level of academic achievement and the
quantifiable result of intellectual effort in various educational activities (Shi et
al., 2019). The assessment of cognitive learning outcomes depends on students’
development and the effectiveness of educational approaches. Moreover, a
student-centered approach is crucial in promoting learner’s cognition and
improving scientific skills (Lestari et al., 2018).

In the Philippines, science education aims to equip students with the
knowledge and skills to think critically and solve complex problems. However,
this goal is impeded due to student’s poor cognitive learning outcomes. The
state of Filipino students’ poor learning outcomes in science is evident in the
National Achievement Test (NAT), Trends in International Mathematics and
Science Study (TIMSS), and the recent Programme for International Student
Assessment (PISA) results. In PISA 2022, the country obtained an average
scientific literacy score of 356 points, significantly lower than the standard score
of the Organization of Economic Co-operation and Development (OECD), 485
points (OECD, 2023). The scientific literacy of the Philippines falls behind that
of the ASEAN countries that participated. This is quite alarming to note about
studies on cognitive learning outcomes. With this regard, teaching approaches
should be developed and applied to meaningful and retentive science learning
(Andarino, 2019).

Process-oriented guided inquiry learning (POGIL) integrates cooperative
and inquiry-based learning, which enhances students’ cognition (Sen & Yilmaz,
2015). It is based on the social constructivist approach in which students work
on activities mainly designed to help them grasp key concepts and practice
important abilities (Kussmaul & Pirmann, 2021). The activities included enable
learners to respond to inquiries by prioritizing evidence, formulating
explanations based on the evidence, connecting those explanations to scientific
knowledge, and then applying those explanations. Teachers become facilitators
who model the learning process and support students in processing
information (Zgraggen, 2018).

Research studies recommended the implementation of process-oriented
guided inquiry learning as it improves students’ cognitive learning outcomes.
However, previous studies were conducted face-to-face, where teachers could
direct instruction inside the classroom. There are limited studies on the
application of POGIL in online learning environments. Thus, the Department of
Education (DepEd) and the Commission on Higher Education (CHED)
suggested strengthening online learning platforms such as Google Classroom,
Edmodo, and Zoom (Tria, 2020). More so, students become dynamic in learning
if they can use the online world as an avenue for learning (Aderibigbe,2020).
This paved the way for educators to consider integrating an online teaching
approach that enhances students’ cognitive learning. Thus, this study examines
the effects of the online POGIL approach on students’ cognitive learning in
Earth Science.
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Research Questions

1. What is the students’ cognitive learning outcomes in relation to their
pretest and posttest as exposed to online process oriented guided inquiry
learning approach?

2. Is there a significant difference on students’” cognitive learning outcomes
in relation to their pretest and posttest as exposed to online process
oriented guided inquiry learning approach?

3. Is there a significant difference on students” cognitive learning outcomes
to the existing competency standard?

LITERATURE REVIEW
Students’ Cognitive Learning Outcomes in Science

Science education aims to investigate how students learn science, what
best practices teachers may use, and how to adapt new teaching strategies to
improve learning outcomes (Uy & Tan, 2025). Cognitive learning is a change in
knowledge that was driven by experience. This include three components such
as learning involves a change, the change is in the student’s knowledge and the
cause of the change is the learners experience. It can be distinguished from
behavioral learning on the basis that cognitive learning involves a change in
student’s knowledge whereas behavioral learning involves a change in the
student’s behavior. It explains the process of learning in terms of prior
knowledge, where new information must be connected.

According to Kisworo and Gusman (2019), students' cognitive learning
outcomes and critical thinking skills are better when POGIL was employed as a
teaching strategy. It was noted in the study of Idul and Caro (2019) that
students under POGIL method had improved their performance and process
skills in science. A study evaluating the influence of the POGIL approach on
students' academic performance in Physics found a substantial difference in
students' academic performance when compared to those who were not
exposed to the POGIL approach (Bug-os & Caro,2019). Similarly, a study found
that using the POGIL technique would enhance students' overall exam
performance, improve higher-level thinking skills, and offer an engaging
classroom environment (Soltis et al., 2015).

Process Oriented Guided Inquiry Learning Pedagogy improved
students” academic achievement in scientific education (Udu & Uwaleke, 2020).
As indicated, students who studied through the POGIL approach had a better
understanding of the content knowledge than those who learned through
lecture. Lestari et al. (2018) found that guided inquiry learning model
application had a substantial impact on students' cognitive accomplishment in
the concept of Stoichiometry. As noted, participants under POGIL pedagogy
had a higher likelihood of graduating a course and fared better on achievement
indicators than those in traditional lectures (Walker & Warfa, 2017).

Purkayastha et al. (2019) revealed that there is a statistically significant
difference in the performance of students before and after implementation of
POGIL. POGIL approach increased student overall performance on
examinations, improved critical thinking skills, and provision of an interactive
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class environment. It positively impacts the students to have better
understanding on the content knowledge in science subject. That students'
cognitive learning outcomes and critical thinking skills are better when POGIL
is employed as a teaching strategy. This is consistent with the findings of Vacek
(2011) which concluded the notable change in the students "performance upon
investigation on the effectiveness of POGIL as a teaching approach for Physical
Sciences. However, the study of Roller (2015) revealed no significant difference
on grade performance when POGIL method was employed.

Significant findings were noted by Irwanto et al. (2016), that students
had shown a very good performance in problem solving during the course
process and various questions were raised at the end under POGIL method.
Another study was found certain that student significantly increased their
performance as exposed to POGIL environment (Ucang & Tan, 2013). The same
employment on the use of POGIL by Ratti and Power (2018) was able to
observe the increase of students” performance from 54% to 85% approximately
in the first semester. The use of POGIL instruction is significantly better in
enhancing students’ academic performance compared with the traditional
method (Villagonzalo, 2014).

As a learning group, students are able to utilize the dynamic online
world as an avenue to construct knowledge, communicate, argue, and to solve
or answer a certain science problems or situations. Hudson (2019) found that
students achieved a high learning outcome after being exposed to POGIL
approach. Furthermore, students exposed to POGIL class acquire critical and
analytical thinking skills, cognitive learning strategies that are considered
significant learning outcomes (Tran & Lamar, 2020). However, Vanags et al.
(2013) reported that students exposed to POGIL had a low posttest score.

Online Implementation of POGIL

Many institutions changed from traditional face-to-face learning to
flexible learning in response to the COVID-19 pandemic in the new normal
education. Several online approaches have been used as part of the mode of
delivery, giving students the opportunity to learn through online engagement.
The use of multimedia like videos have impact to learner’s knowledge building.
According to Reynders and Ruder (2020) students prefer pre-recorded and
YouTube videos before POGIL live sessions through Zoom as it offers learners
with background information and a basic comprehension of the topic. A study
conducted through computerized Experimental Psychology Laboratories
employing POGIL indicated that student’s achieved better results than students
who did not use POGIL (Rumain & Geliebter, 2020).

The current health crisis has changed how teachers perceived their
courses particularly the synchronous class time with students. However, some
teachers have discovered a beneficial way for students to have collaborative
learning during synchronous instruction. Working together in ZOOM breakout
rooms better engages students in course content (Hu & Kussmaul, 2021). It also
builds a sense of community where students can actively involve themselves in
the learning process. However, this may present additional concerns for
students with poor internet access or other constraints. Success in online
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collaborative learning implementation requires more structure than in face-to-
face set up.

In teaching, an online environment creates teamwork and interpersonal
skills because learners are restricted to their homes with little face-to-face
interaction. One of the concerns is getting everyone to participate and ensuring
that everyone is contributing to the team (Myers et al., 2014). Those mentioned
concerns can be addressed through POGIL, as it encourages active learning,
collaboration, and knowledge generation in both online and face-to-face
settings. Sanggara et al. (2018) investigated the problem solving of learners in
the Virtual Laboratory through POGIL and found out that students' physics
problem-solving ability was enhanced.

Noopur and Siu-Kit (2021) reported that students’ online learning
outcomes were high after the implementation of POGIL. When POGIL was
used as a pedagogy, this improved the students’ learning experiences,
commitment to the class either individually or in groups, and received an
overall high course grade. It was found by Artuz and Roble (2021) that students
critical thinking was enhanced after they were taught using online POGIL.

Novelty of the Study

While numerous studies have validated the effectiveness of Process-
Oriented Guided Inquiry Learning (POGIL) in enhancing students' cognitive
learning outcomes, most of these investigations have been limited to traditional
face-to-face settings. The transition to online learning, especially prompted by
the global shift in educational modalities, presents a unique challenge and
opportunity to examine the applicability of POGIL in virtual classrooms. There
remains a significant gap in empirical research exploring how online POGIL
can influence cognitive learning, particularly in the context of science education
in the Philippines. Given the persistent underperformance of Filipino students
in international assessments like PISA and TIMSS, this study offers a timely and
innovative exploration into how an online POGIL approach can be strategically
employed to address deficits in scientific literacy. By focusing on the Earth
Science subject that integrates conceptual understanding and real-world
application, this research provides valuable insights into pedagogical
innovations that can be adopted in digitally mediated learning environments.

METHODOLOGY
Research Design

The study utilized the one-shot pretest-posttest pre-experimental
research design to determine the effects of an online process-oriented guided
inquiry learning approach on the cognitive learning outcomes of Grade 9 Earth
Science students at Central Mindanao University Laboratory High School.

Implementation of Online Process-Oriented Guided Inquiry Learning

For the implementation of an online process-oriented guided inquiry
learning approach. This study utilized the 7E’s of learning integrated with the
Explore-Invent-Apply learning cycle. The implementation of online POGIL was

149



Uy, Azuelo

patterned with a few modifications from Trevathan and Mayers (2013) and
Artuz and Roble (2021). In the context of this study, an online process-oriented
guided inquiry learning approach was implemented with the following steps:

Pre-online POGIL approach implementation started with orientation. In
this phase, orientation was given on the roles of both the teacher and the
learners and the nature of the activity. It followed an orientation about the
functions, applications, and features of the Zoom Meeting App. Another pre-
online implementation of the POGIL approach was distributing the POGIL
activity sheet. The teacher uploaded the POGIL activity sheets to Google
Classroom for students to download. The guided inquiry worksheets were
based on the core phases of the Explore-Invent-Apply Learning Cycle. The
worksheets were constructed to expose students to the online POGIL approach
with fewer lectures and more student collaboration.

Elicit. To elicit their prior knowledge, students were asked pertinent
questions about the topic. A short video about the lesson was presented to
capture their interest. They were acquainted with the learning objectives, which
guided them throughout the learning process.

Formulation of Group. Students were divided into groups of 4-5
members. Each student had a specific role to play within the group. The roles
that were given to students were manager, recorder, reflector, presenter, and
technician. Then, they were brought to their respective Zoom breakout rooms.

Exploration Phase. In this phase, the students analyzed the information
in the POGIL activity sheet through group discussion. The observations and
analysis of illustrations or data were made during this phase. Students are to
generate hypotheses about the concept or model under study. The uncertainty
in students became lower since the guided inquiry questions were embedded in
the POGIL activity sheet.

Concept Invention. In this phase, the students described or explained the
observations made in the exploration phase. After the students expressed their
own understanding, the teacher introduced conventionally related terminology.
Deductive reasoning skills were needed since they connected the general
concepts from the previous phase to new situations. The POGIL activity sheet
guided students to develop more concepts relevant to the model being studied.

Application Phase. In this phase, students worked independently with
minimum assistance from the teacher. During concept application, students
were given problem situations that confronted their initial observations.
Application in this context encompasses analyses, syntheses, and evaluations.

Evaluation. After the students answered the POGIL activity sheets, both
traditional and performance-based assessments were utilized to measure their
learning and check whether the expected learning outcomes were achieved.

Extend. They were tasked with extending the concepts and skills in new
but similar situations through assignments to deepen students” understanding.
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Exploration ot Application
Invention
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Phase

Figure 1. Implementation of O-POGIL in Earth Science Class

Instrumentation
Percentage Performance Qualifying Statement
Equivalent Level
90-100 Outstanding  Exceeds the core requirements in terms of
knowledge, skills and understanding can transfer
them automatically and flexibly through authentic
task.
85-89 Very Develop the fundamental knowledge, skills, and

Satisfactory =~ understanding and can transfer them automatically
and flexibly through authentic performance.

80-84 Satisfactory =~ Develop fundamental knowledge and with little
guidance from the teachers and /or with assistance
from peers, can transfer these understanding through
authentic performance.

75-79 Fairly Possess the minimum knowledge, skills, and

Satisfactory =~ understandings, but needs assistance.
74 below Did Not Meet ~ Struggles with his/her understanding, pre-requisites
Expectation = and fundamental knowledge and skills have not
been acquired or developed adequately to aid
understanding.

The study utilized academic assessment, forty (40) items multiple-choice
test was used. The test items were validated by a panel of experts in Earth
Science to determine its appropriateness in testing cognitive learning outcomes.
Reliability test was conducted after it was field tested to Grade 10 classes of
CMULHS. Using Pearson Reliability Test, it was calculated that the Cronbach
alpha of the test questionnaire was 0.80, which means good and reliable for
classroom test. To determine the level of students’” cognitive learning outcomes
as exposed to online POGIL approach the following indicators was used based
on DepEd Order No. 8 series of 2015.

Data Gathering Procedure

A letter of permit was requested from the office of the principal to get
approval to conduct the research study. When the permit was obtained, the
researcher purposely selected the Grade 9 class based on their learning
modality and student characteristics. Informed consent was given to ensure that
students were well-informed about the nature of the study. The researcher
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oriented the students on how the online POGIL approach was implemented.
The group was given the pretest before the experimental period started.

The experiment was conducted during the second grading period,
considering that Earth Science was the subject of focus for this quarter. In the
group, the integration of the Online POGIL approach was used as the
instructional approach, which includes different forms of instructional
materials such as POGIL Activity Sheets, Videos, and PowerPoint presentations
were also utilized. A posttest was administered to the class after completing the
topic. This was given to the student participants at the appropriate time after
the experimental period.

Statistical Techniques

Quantitative data was analyzed using descriptive statistics such as
frequency, mean, percentages, and standard deviation to determine the
student’s level of cognitive learning outcome in Earth Science. A paired t-test
was used to determine the significant difference in the cognitive learning
outcome of students exposed to an online process-oriented guided inquiry
learning approach, comparing the pretest and posttest. The one-sample t-test
compared the students’ cognitive learning outcomes to the existing competency
standard.

RESULTS AND DISCUSSION
Students” Cognitive Learning Outcomes in Pretest and Posttest

Table 1 presents the cognitive learning outcomes of students in Earth
Science before exposure to online process-oriented guided inquiry learning
approach. As shown in the table, no student got “outstanding” results; only 1
(1.96%) obtained “very satisfactory”; 5 (9.80%) had “satisfactory”; 8 (15.69%)
was “fairly satisfactory”; 37 (72.55%) “did not meet the expectation.” The
overall mean percentage score of the group is 65.83%, which indicates “did not
meet expectation” results on their cognitive learning outcomes concerning the
pretest.

Table 1. Students” Cognitive Learning Outcomes in relation to Pretest

Grading Scale N % Descriptive Rating
90-100 0 0.00 Outstanding (O)
85-89 1 1.96 Very Satisfactory (VS)
80-84 5 9.80 Satisfactory (S)
75-79 8 15.69 Fairly Satisfactory (FS)
74 below 37 72.55 Did Not Meet Expectation
(DNME)
TOTAL 51 100.00
Overall MPS 65.83 (DNME)

The result can be attributed to students’ limited prior knowledge of the
lesson in Earth Science. Previous studies noted that prior knowledge and
experience may substantially influence the student’s thinking and construction
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of new concepts. The fundamental knowledge and skills seemed not adequately
developed to reinforce the cognitive learning outcomes. According to Hanson
(2013), a knowledge transfer cannot be expected if students have no adequate
initial learning level. Moreover, students cannot transfer what they do not
know and understand (Dong et al., 2020). In addition, students cannot grasp
because they lack a thorough understanding of the topic to make it meaningful.
Hence, there is a need to master the material in order to develop
understanding.

Similar research findings on the effects of POGIL on students’
performance showed that the pretest scores were low, which relates to low self-
directed learning readiness (Bug-os & Caro, 2019). Kaundjwa (2015) reported
that students exposed to the POGIL environment had a low pretest score, which
did not meet the expected learning outcomes. This was attributed to the
students’ limited understanding of the focused subject, which exhibited the
least mastered science concepts and failed to comprehend the topics.

Table 2 presents the cognitive learning outcomes of Earth Science
students exposed to an online process-oriented guided inquiry learning
approach. As gleaned from the table, 6 (11.76%) achieved an “outstanding”
result while 12 (25.53%) was “very satisfactory,” 11 (21.57%) obtained
“satisfactory”; 13 (25.49%) was “fairly satisfactory, and only 9 (17.65%) “did not
meet expectation.” The overall mean percentage score is 80.2% which indicates
“satisfactory” on cognitive learning outcomes concerning posttest.

Table 2. Students” Cognitive Learning Outcomes in relation to Posttest

Grading Scale N % Descriptive Rating
90-100 6 11.76 Outstanding (O)
85-89 12 23.53 Very Satisfactory (VS)
80-84 11 21.57 Satisfactory (S)
75-79 13 25.49 Fairly Satisfactory (FS)
74 below 9 17.65 Did Not Meet Expectation
(DNME)
TOTAL 51 100.00
Overall MPS 80.20 (S)

These findings indicate an increase in the student’s cognitive learning
outcomes. This can be directly associated with the exposure to online POGIL as
a teaching-learning approach to knowledge acquisition in Earth Science.
According to Noopur and Siu-Kit (2021), students’ online learning outcomes
were high after implementing POGIL. When POGIL was used as a pedagogy in
the online environment, this improved the students’ learning experiences and
commitment to the class individually or in groups and received an overall high
learning outcome.

Sanggara et al. (2018) investigated the learners’ problem-solving in an
online science laboratory through POGIL and found enhanced student learning
outcomes. In online POGIL classes, learning groups could utilize the dynamic
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virtual world to construct knowledge, communicate, argue, and solve or
answer specific Earth Science problems or situations, improving students’
understanding. This contradicts the study of Vanags et al. (2013), which
reported that students exposed to POGIL had a low posttest score.

Hudson (2019) found that students achieved a high learning outcome
after exposure to the POGIL approach. Furthermore, students exposed to
POGIL classes acquire critical and analytical thinking skills and cognitive
learning strategies that are considered significant learning outcomes (Tran &
Lamar, 2020). Integrating the learning cycle as a model in online POGIL
engages students in collaborative interaction and promotes the construction of
knowledge. Cognitive research emphasizes that the learning cycle promotes the
way students learn best. Hence, students achieved satisfactory cognitive
learning outcomes in Earth Science.

Comparison of Students’ Cognitive Learning Outcomes

Table 3 compares students’ cognitive learning outcomes when exposed
to online POGIL about their pretest and posttest. The pretest scores had a mean
of 65.83 (SD= 10.81), indicating that the scores of students are spread out based
on the standard deviation, which can be attributed to the variability of students’
prior knowledge about the topic. On the other hand, posttest scores had a mean
of 80.20 (SD=8.53), and the standard deviation was low, which implies that
students’ scores were clustered closely to the mean. The t-value was -9.39,
indicating that the pretest and posttest are different, with a p-value of 0.000
indicating significance at 0.05.

Table 3. Comparison of Students” Cognitive Learning Outcomes between

Pretest and Posttest
Cognitive Learning
Outcomes Mean N Std. t-value  Sig. (2-
Deviation tailed)
Pretest 65.83 51 10.81
-9.39 .000
Posttest 80.20 51 8.53

LEGEND: *Significant at p<0.05

Based on the findings, students’ cognitive learning outcomes
significantly differed before and after exposure to the online POGIL approach.
It was found that students achieved significantly higher scores in the posttest
than in the pretest. The findings conformed to the results of Purkayastha et al.
(2019), which revealed a statistically significant difference in students’
performance before and after the implementation of POGIL. The POGIL
approach increased students’ performance on examinations, improved critical
thinking skills, and provided an interactive class environment (Uy & Azuelo,
2022; Soltis et al.,2020).

Lestari et al. (2018) explained that the guided inquiry model substantially
impacted students’ cognitive achievement on the concepts of Stoichiometry.
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Research reports by Kisworo and Gusman (2019) on the POGIL approach
showed a better understanding of the content knowledge in science. Students’
cognitive learning outcomes and critical thinking skills are better when POGIL
is employed as a teaching strategy. This is consistent with the findings of Vacek
(2011), who concluded that there was a notable change in the student’s
performance after an investigation of the effectiveness of POGIL as a teaching
approach for Physical Sciences. However, the current study contradicts Roller
(2015), which revealed no significant difference in grade performance when
POGIL was employed.

Significant findings were noted by Irwanto et al. (2016) that students had
shown excellent performance in problem-solving during the course process,
and various questions were raised at the end under the POGIL method.
Another study found that student significantly increased their performance as
exposed to the POGIL environment (Ucang & Tan, 2013). The same POGIL
employment by Ratti and Power (2018) observed increased students’
performance from 54% to 85% in the first semester. It is noteworthy that current
research revealed that using online POGIL as an instructional approach
effectively improved students’ cognitive learning outcomes, which is evident in
the significant increase in their posttest scores. These results reject the stated
null hypothesis that no significant difference exists in students’ cognitive
learning outcomes concerning their pretest and posttest as exposed to an online
process-oriented guided inquiry learning approach.

Comparison of Cognitive Learning Outcomes and Competency Standard

Table 4 compares students’ cognitive learning outcomes to the existing
competency standard. The pretest had a mean of 65.83 (SD=10.81), indicating
that scores of students are spread out based on the standard deviation, which is
due to the students” different levels of prior knowledge about the topic. The t-
value of -6.05 and p-value of 0.000 at 0.05 level means the students’ cognitive
learning outcomes in the pretest were less than the given competency standard.
Meanwhile, the posttest had a mean of 80.20 (SD=8.53), indicating that students’
scores were clustered closely to the mean. The t-value of 4.35 and p-value of
0.000 at 0.05 level means students’ cognitive learning outcomes in the posttest
significantly differed from the existing competency standard. It can be gleaned
that after exposure to the online POGIL approach, the class had higher
cognitive learning outcomes than the existing standard.

The minimum competency standard for elementary and secondary
students is 75. This aligns with the Department of Education’s goal to
continuously improve the quality of learning outcomes (DO No. 8, s. 2015).
Competency standards determine the specification of performance, students’
abilities, and skills expected to be demonstrated about content standards and
learning outcomes. Grading standards elicit and reward desired competence
from the students. Research literature reported that it is important to compare
students” competence (Knight & Cooper, 2019). The relationships between
grades to standard and teacher’s grading practices suggest that grades would
assess both cognitive and non-cognitive factors (Brookhart et al., 2016).
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Table 4. Comparison of Students” Cognitive Learning Outcomes to the existing

Competency Standard.
Cognitive Learning
Outcomes Standard ~ Mean Std. t-value Sig. (2-
Mean Deviation tailed)
Pretest 75 65.83 10.81 -6.05 .000
Posttest 75 80.20 8.53 4.35 .000

LEGEND: *Significant at p<0.05

The current results were significantly different based on comparing
students’ cognitive learning outcomes in the posttest and the given competency
standard. Students’ cognitive learning outcomes in the posttest were
significantly higher than the set standard as exposed to the online POGIL
approach. The underlying reasons for good learning outcomes in online POGIL
classes were adequate knowledge acquisition by one or more group members
and the active participation of all members. Active interactions with peers,
interactions with instructors, and engagement are the factors that affect
performance (Milalos & Borres, 2025; Uy et al., 2024; Alaslani & Alandejani,
2020). As exposed to the online POGIL approach, students mastered the
necessary competency, which they demonstrated in satisfactory learning
outcomes. With the current research findings, the null hypothesis was rejected,
stating that there is no significant difference in students’ cognitive learning
outcomes and the existing competency standard.

CONCLUSIONS AND RECOMMENDATIONS

After exposure to the online process-oriented guided inquiry learning
approach, the student’s cognitive learning outcomes showed a remarkable
increase from did not expect to satisfactory. A significant difference existed
between students’ pretest and posttest in Earth Science. Thus, students’
cognitive learning outcomes significantly improved. Students’ cognitive
learning outcomes in the pretest were significantly lower than the set
competency standard. However, students’ cognitive learning outcomes in the
posttest were significantly higher than the set standard.

School principals, educators, and future researchers may explore more
teaching variables contributing to high cognitive learning outcomes with the
online POGIL approach. Further assessment may be carried out by teachers and
future researchers and find other variables, such as students’ engagement in
virtual laboratory environments, to measure cognitive learning strategies.
Curriculum planners may extend online POGIL as an instructional approach to
other disciplines and find out how it significantly affects the student’s learning
outcomes compared to any existing competency standard. For future
educational research, several pedagogical approaches may be adopted to
correlate with the POGIL approach affecting the teaching and learning process.
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FURTHER STUDY

This study focused only on Grade 9 students from a science high school
in Philippines, so the findings may not reflect what might happen in other
schools, grade levels, or countries. The O-POGIL approach was also used over a
fairly short period, which might not have been enough time to see its full
impact on students' learning.
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