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ABSTRACT

The Independent Science Project Plan (ISPP) was used to improve the
science inquiry skills of 100 Science 7 students from 4 secondary public
schools in Castillejos District, Division of Zambales, Philippines. A quasi-
experimental research design was used, and it required a 50-item pre-
test and post-test that were validated, and pilot tested by the researcher.
Mean analysis, correlated and independent samples tests, and rate of im-
provement (ROI) are the statistical tools utilized for analysis. Findings
revealed there is a significant difference in the level of scientific inquiry
skills of the participants before and after the implementation of the strat-
egy. There is a significant difference in the MPS scores between the con-
trol and experimental group during the post-test involving all the scien-
tificinquiry skills. When compared to the control group, the experimental
group had a much better degree of proficiency in asking questions about
the world, in designing and conducting the investigation, in employing
different strategies to obtain information, and in communicating results,
compared to the control group. Also, the teachers agreed in their being
well-quipped with knowledge and skills in delivering distance learning
classes through integrating technology into the curriculum, teacher’s
preparation, and on the available facilities in conducting distance learn-
ing for science teaching. The end outcome is a clear indication that the
method worked as intended.

Keywords: Grade 7 students, Independent science project plan, Scientific
Inquiry skills

Introduction

Act No. 10533 (RA No. 10533), popularly

Education is becoming one of the world's known as the K to 12 Program, which intends
top priorities. Education gives us a sense of se- to provide Filipino students with skills and
curity in our lives, as well as a better under- competencies to meet the needs of the 21st
standing of the world around us. The Depart- century.
ment of Education (DepEd) adopted Republic
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However, according to the latest results of
the Organization for Economic Cooperation
and Development's (OECD) Programme for In-
ternational Student Assessment (PISA) re-
leased on December 3, 2019, Filipinos ranked
last among 79 countries in terms of reading lit-
eracy and second in terms of mathematical and
scientific literacy (Reysio-Cruz, 2019). Not only
that, but the COVID-19 pandemic has had a sig-
nificant impact on the world, causing schools,
colleges, and universities to temporarily close.
According to the United Nations Educational,
Scientific and Cultural Organization (UNESCO),
school closures have affected nearly 87 percent
of the world's student population or 1.5 billion
students. UNESCO has advocated the adoption
of distance learning programs and open educa-
tional applications and platforms that schools
and teachers can use to reach learners re-
motely and reduce interruption in education in
the Philippines to ensure the welfare of more
than 27 million learners in basic education.
Teachers must now figure out how to effec-
tively use remote learning while keeping stu-
dents engaged in curriculum assignments, con-
ducting assessments in a variety of ways, and
assisting parents in becoming their children's
learning facilitators at home.

The researcher devised an Independent Sci-
ence Project Plan (ISPP), an intervention strat-
egy to meet the new normal's growing worries
by conducting various science learning activi-
ties allotted to them, this strategy serves all stu-
dents by providing them with equal opportuni-
ties as self-directed and autonomous learners.
The teacher's job is to make the learning pro-
cess easier and to bring all of the concepts to-
gether in all of the activities. On this new nor-
mal, the researcher believes that science is vital
to everyone and that discoveries will begin at
home.

This study was designed to test the effec-
tiveness Independent Science Project Plan
(ISPP) in enhancing the Scientific Inquiry Skills
of Grade 7 students in Castillejos District. In
quest of this intent, the following problems
were answered:

1. What is the level of Scientific Inquiry Skills
of Grade 7 students in Castillejos District
before the use of ISPP in terms of:

1.1 asking questions about the world;

1.2 designing and conducting investiga-
tions;

1.3 employing different strategies to obtain
information; and

1.4 communicating results?

2. What resources are available in school for
science teaching in terms of:
2.1 teacher’s preparation; and
2.2 facilities?

3. How is the ISPP used in enhancing the sci-
entific inquiry skills of Grade 7 students in
Castillejos?

4. What is the level of scientific inquiry skills
of the Grade 7 students in Castillejos Dis-
trict after the application of ISPP?

5. Is there a significant difference in the pre-
test and post-test scores of the control and
experimental groups of students?

6. Which of the scientific skills has improved
the most?

Methods
Research Design

Quasi-Experimental Research Method with
a Nonequivalent Control Group Design was
used in the study. A quasi-experimental design
is a type of study design that seeks to establish
a link between two things. It entails changing
an independent variable without assigning in-
dividuals to conditions or randomly ordering
conditions. The researcher will identify a group
of people who share some characteristics with
the quasi-independent variable group.

Group A is the experimental group that re-
ceives a pretest, a treatment, and a posttest.
Furthermore, Group B is the control group that
is given a pretest, no treatment, and then a
posttest. Modular Distance Learning is used as
a learning modality by both of these groups.
The ISPP was the treatment given to the exper-
imental group.

A Nonequivalent Control Group is a type of
comparison group in which participants are
matched based on pre-existing characteristics
that are similar to those observed in a treat-
ment group rather than being chosen at ran-
dom. The most fundamental of the quasi-exper-
imental designs is the design of nonequivalent
comparison groups (Rubin and Babbie, 2017).

In the new research of Thomas (2020), the
researcher chooses groups that appear to be
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identical in appearance, but only one of them
receives therapy in a non-equivalent group de-
sign. The groupings are not chosen at random,
and they may have varying characteristics. To
have control over the treatment, the researcher
will create it and choose which subjects will re-
ceive it. This form of hybrid design, according
to Chiang, Jhangiani, and Price (2020), is gener-
ally superior because it combines features of
both.

Respondents

Castillejos is one of thirteen (13) municipal-
ities that make up the province of Zambales.
Castillejos National High School (CNHS), Jesus
F. Magsaysay Technical Vocational High School
(JFMTVHS), Castillejos Resettlement High
School (CRHS), and Hanjin Integrated School
(HIS) were the four public high schools in Cas-
tillejos, Zambales, where the study was carried
out.

Sampling Technique

The respondents were chosen using a non-
random sampling technique, namely the Pur-
posive Sampling Technique. This involved the
deliberate selection of people deemed to be the
most appropriate source of data following the
study's objectives. According to Bernard
(2002), purposive sampling, also known as
judgment sampling, refers to the deliberate se-
lection of a participant based on their charac-
teristics. It is a non-random method that does
not necessitate any underlying ideas or a cer-
tain number of participants. Each public sec-
ondary school class, on the other hand, had al-
ready been assigned to a group before the
study. As a result, these groups were used as re-
sponders by the researcher.

Instrument

To achieve the study's goal of valid and re-
liable results, a diagnostic test/achievement
test was used to assess the effectiveness of the
ISPP among Grade 7 Science students. Further-
more, students were evaluated based on their
performance tasks. They were given a compe-
tency-based 50-item multiple-choice achieve-
ment test with topics based on the lessons

presented in DepEd's MELC for the First Quar-
ter. An item analysis was used to the 50-item
test to measure knowledge, comprehension,
application and higher-order thinking skills
(HOTS) of the students. The test developed was
based on the prescribed Table of Specifications
(TOS) and aligned with learning competencies
formulated under the Restructured Basic Edu-
cation Curriculum (RBEC) of the Department of
Education (DepEd). The test was validated, and
pilot tested to assess the level of scientific in-
quiry skills of the learner-participants.

Result and Discussion
Learners’ Level of Scientific Inquiry Skills Be-
fore the Use of ISPP

In recent years, many countries have devel-
oped and implemented inquiry-based learning
curricula (chemistry, physics, biology, earth
science, life science, and so on) in their science
curricula. Although one of the most significant
goals of the science curriculum is to develop
and apply inquiry skills, each student's talents
do not progress at the same rate, Feyzioglu
(2019). Inquiry-based learning is a method of
connecting prior knowledge with scientific rep-
resentations of the natural world that can be
used in the classroom. Students must incorpo-
rate some of the most important aspects of in-
quiry-based learning, such as assimilation of
new knowledge through sensory stimuli and
incorporation of their current and prior
knowledge. As a result, they will be more en-
gaged and will express their opinions about the
learning environment. They must also reflect
on their knowledge and experiences as they
continue to construct and reconstruct their un-
derstanding. The scientific inquiry skills of
learners involved four skills: asking questions
about the world (Skill 1); designing and con-
ducting an investigation (Skill 2); employing
different strategies to obtain information (Skill
3); and, communicating skills (Skill 4). Table 1
presents the level of scientific inquiry skills of
Grade 7 learners in the control and experi-
mental group during the pre-test. Lower values
of the standard deviation (SD) indicate a more
homogenous group.
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Table 1. Learners’ Level of Scientific Inquiry Skills Before the Use of Independent Science Project Plan

Control Group

Experimental Group

Skills MPS SD Quallyatgve MPS SD QuallFatEve
Description Description

Asking Questions
About the World 33.08 4.67 Low Mastery 35.69 4.69 Low Mastery
Designing and Con- 3500 178  LowMastery  40.00 225 Average Mastery
ducting Investigations
Employing Different
Strategies to Obtain 31.75 177 Low Mastery 33.75 191 Low Mastery
Information
ﬁce)rsr:lrlrtlls.mlcatmg 48.00 234 Average Mastery 51.25 2.20 Average Mastery
Pretest Overall Score 35.56 8.54 Low Mastery 38.56 9.41 Average Mastery

As learners grow, they are expected to de-
velop skills to design and conduct investiga-
tions about the facts around them. It can be
seen in Table 1 that the learners in the control
group (MPS=33.08, SD=4.676) and the experi-
mental group (MPS=35.49, SD=4.69) are at a
Low Mastery level in terms of asking questions
about the real world. Chin and Osborne (2006)
stated that student’s questions play an im-
portant role in meaningful learning and scien-
tific inquiry. They are a potential resource for
both teaching and learning science. In design-
ing and conducting investigations, the learners
in the control group showed to have a low mas-
tery (MPS=35.0, SD=1.78) while those in the ex-
perimental group garnered an MPS=40
(SD=2.25) are at an Average Mastery level. This
includes their ability to gather evidence to sup-
port explanations of the causes and phenom-
ena or find solutions to a particular need.

Additionally, both the control group
(MPS=31.75, SD=1.77) and the experimental
group (MPS=33.75, SD=1.91) attained a Low
Mastery level in employing different strategies
to obtain information. This is indicative of their
lack of ability to find resources that could give
them sufficient relevant information for their
scientific problems. Moreover, both the control
(MPS=48.0, SD=2.34) and experimental
(MPS=.51.25, SD=2.20) attained the highest
MPS among the four scientific inquiry skills at
an Average Mastery level in communicating re-
sults. This involves their skills to systematically
collect and organize data and communicate

investigations, culminating in abilities to for-
mulate explanations or models based on the re-
sults of their investigations.

Resources in Science Teaching

Based on the study of Omorogbe and Ew-
ansiha (2013), the effectiveness of teachers is
critical to achieving the goals of science educa-
tion. As a result, high-quality teacher education
is essential. A regular schedule of in-service
training, conferences, seminars, and work-
shops to assist instructors in improving their
practices and competencies should be provided
to keep them up to date on the latest scientific
discoveries and to enhance their topic
knowledge. For the effective implementation of
inquiry-based science education, it is necessary
to identify and effectively apply good practices.
Students need a variety of science materials to
engage in inquiry-centered science learning.
Science must be adequately taught at a lower
level to provide a solid foundation for science
at a higher level.

When learners have access to appropriate
resources, the quality of their learning is con-
siderably improved. Things are made easier by
computers and conceptual tools, which allow
students to do tasks that they would not be able
to perform otherwise. To teach science, how-
ever, teachers were limited to modules and
online technologies. Table 2 presents the
agreement of the science teachers in terms of
availability of resources in science teaching.
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Table 2. Resources in Science Teaching

Teacher’s Preparation

Weighted Mean Qualitative Description

[ am well-equipped with the knowledge and skills

required in delivering distance learning education 3.50 Strongly Agree
classes.
[ am familiar w1t.h the ways of integrating technol- 395 Agree
ogy into the curriculum.
[ am enthusiastic about the introduction of manda-
tory distance teaching for an indefinite (probably 3.50 Strongly Agree
quite long) time.
I support the interaction among students and col-
laborative activity as a means of teaching and learn- 3.75 Strongly Agree
ing.
[ am able to manage my time well in the conduct of
classes, monitoring of responses, availability of stu- 3.00 Agree
dents, and other issues.
Composite 3.40 Agree
Facilities Weighted Mean Qualitative Description
[ have available printed modules that I can use as a
. 3.25 Agree
tool for teaching,
I can use online modules as supplementary materi-
als that are available on the internet such as DepEd 3.50 Strongly Agree
TV, DepEd Commons, etc.
I can use technology_(PC, laptop, mobile phone, etc.) 375 Strongly Agree
to support my teaching methods.
[ have stable internet access that I can use for dis-
. 2.75 Agree
tance teaching.
I cap use social Ir_ledla, e-m_alls, and other platforms 350 Strongly Agree
of distance learning education.
Composite 3.35 Agree

It can be seen in Table 2 that the teachers
garnered the highest mean (3.75, Strongly
Agree) in terms of supporting the interaction
among students and collaborative activity as a
means of teaching and learning. The lowest
mean dropping at 3.00 indicates that the teach-
ers Agree that they manage their time well in
the conduct of classes, monitoring of responses,
availability of students and other teaching-
learning-related issues. The composite value of
3.40 indicates that the teachers Agree in their
being well-quipped with knowledge and skills
in delivering distance learning classes through
integrating technology into the curriculum.

Moreover, garnering the highest mean
in terms of Facilities, the teachers Strongly
Agree (3.75) that they use technology such as
laptops, personal computers, mobile phones
and other electronic gadgets to support their

teaching methods. They rated lowest (2.75,
Agree) in terms of having stable internet access
for their distance teaching tasks. However, they
also Strongly Agree (3.50) in using social media
and other internet platforms for distance learn-
ing education using their mobile phones. The
composite value of 3.35 indicates that they
Agree on the available facilities in conducting
distance learning for science teaching. This in-
cludes the provision of both the DepEd sim
card, which allows internet access and the Na-
tional Educators' Academy of the Philippines
(NEAP) sim card, which allows teachers to
communicate with their students via phone
and text.

The Use of Independent Science Project Plan
School opening in the new normal avoided
the traditional face-to-face learning in the
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classroom. The physical opening depended on
the risk severity grading or classification of
communities according to guidelines from the
Department of Health (DOH), the Inter-Agency
Task Force (IATF) for the Management of
Emerging Infectious Diseases in the Philip-
pines, and the Office of the President (OP). The
learning delivery modalities that schools
adopted depended on the COVID-19 re-
strictions and the context of the learners in the
school or locality. One of which is Modular Dis-
tance Learning. It involves individualized in-
struction that allows learners to use self-learn-
ing modules (SLMs) in print or digital for-
mat/electronic copy, whichever is applicable in
the context of the learner, and other learning
resources like Learner’s Materials, textbooks,
activity sheets, study guides and other study
materials. Learners access electronic copies of
learning materials on a computer, tablet PC, or
smartphone. CDs, DVDs, USB storage and com-
puter-based applications can all be used to de-
liver e-learning materials, including offline E-
books. The teacher takes the responsibility of
monitoring the progress of the learners. The
learners may ask assistance from the teacher
via e-mail, telephone, text message/instant
messaging, etc. Where possible, the teacher
shall do home visits to learners needing reme-
diation or assistance. Any member of the family
or other stakeholder in the community needs to
serve as a para-teacher (Llego, 2020).

The Independent Science Project Plan ad-
heres to the Activity-Before-Concept (ABC) of
Science. As a result, this is not the same as tra-
ditional teaching. Before delivering the lesson,
students conduct experiments in which they
develop concepts that are then reviewed and
discussed. Real-world experiences are neces-
sary for students to develop abstract concepts.
This is what inquiry-based research provides.
This is one of the most important cognitive

studies because it equips teachers with effec-
tive methods and strategies based on how peo-
ple learn. Our job is to find out what the stu-
dents already know about the concept we're
teaching, look for any inaccuracies or misun-
derstandings, and give them the chance to
change their minds. To guide students to ac-
complish the performance task provided in the
self-learning modules independently, a Science
Project Plan was given to them. It is a document
that contains an overview and clear learning
targets. It also shows a smooth process flow of
activities to take to accomplish the task. This
served as a roadmap to the students that show
the project phases, key activities, their start and
end dates, dependencies between tasks, and
project milestones. Moreover, the students
were guided by a project plan. Since face-to-
face classes are strictly prohibited, ISPP gave
students a sense of responsibility in managing
their projects alone, managing their own time,
and budgeting their work properly. It helped
them work individually and decide based on
the outputs that they get from the experiments.
Also, students were given the freedom to work
at their own pace, assume responsibility for
learning, find that textbooks are not the only
source of learning, know exactly what they
must learn, encourage to master the module,
and competition for grades is reduced.

The ISPP was used for five (5) weeks start-
ing from the administration of the pre-test. Be-
fore the administration of the post-test, the
teachers administered four (4) performance
tasks, 25 points each that served as a formative
assessment on the development of the scien-
tific inquiry skills of the learners. Table 3 shows
the results of the performance tasks showing
the experimental group to be more homogene-
ous than the control group as indicated by
lower values of the standard deviations (SD).

Table 3. Learners’ Performance Task Results During the Use of Independent Science Project Plan

Control Group

Experimental Group

Performance Tasks MPS  SD Quall_tatfve MPS  SD Quall_tatfve
Description Description
A Doctor for a Day 46.32 6.76 Average Mastery 86.48 4.75 Moving towards
Mastery
IJMABER 821 Volume 5 | Number 3 | March | 2024
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Control Group

Experimental Group

Performance Tasks MPS  SD Quall.tatfve MPS  SD Quall.tat¥ve
Description Description
A Young Scientist 48.80 7.45 Average Mastery 82.16 5.09 Moving towards
Mastery
A Tourist in Your Own 41.68 5.64 Average Mastery 90.08 3.92 Moving towards
House Mastery
A Scientist and His Experi- 5184 691 Average Mastery 90.08 3.66 Moving towards
ment Mastery

Table 3 presents the learners’ performance
task results during the use of ISPP. The learners
in the control group performed on an Average
Mastery level in all of the performance tasks
given each week. Using the ISPP, the learners in
the experimental group attained Moving to-
wards Mastery level in the performances tasks
- A doctor for a day (MPS=86.48, SD=4.75), a
young scientist (MPS=82.16, SD=5.09), a tour-
ist in your own house (MPS=90.08, SD=3.92)
and a scientist and his experiment (MPS=90.08,
SD=3.66).

This implies that the experimental group
benefited from the implementation of the ISPP

in their scientific inquiry skills indicative of
their higher level of mastery compared to the
control group.

Learners’ Level of Scientific Inquiry Skills Af-
ter the Use of ISPP

After the use of the ISPP, a final test was ad-
ministered to measure the improvement of the
experimental group in the four scientific in-
quiry skills as compared to the control group.
Table 4 presents the result of the post-test.

Table 4. Learners’ Level of Scientific Inquiry Skills After the Use of ISPP

Control Group

Experimental Group

Skills MPS sD QuallFatEve MPS  SD Quall.tatfve
Description Description
3;(1)(;?5’, Questions About the 4492 439 Average Mastery 64.15 3.02 Average Mastery
Designing and Conducting 5,5 179 Average Mastery 6625 155 Movingtowards
Investigations Mastery
Employing Different Strate- ;5\ 194 Average Mastery 73.00 1.2 Movingtowards
gies to Obtain Information Mastery
Communicating Results 52,50 1.73 Average Mastery 7150 141 Moving towards
Mastery
Posttest Overall Score 47.00 8.32 Average Mastery 67.08 5.77 Movllvlll agsi(;:\;ards

It can be seen in Table 4 that the learners in
the control group had an average mastery level
in all of the scientific inquiry skills during the
post-test. The learners in the experimental
group aside from asking questions about the
world (MPS=64.15, Average Mastery) had at-
tained Moving towards Mastery level in design-
ing and conducting an investigation, in employ-
ing different strategies to obtain information
and in communicating results. Their overall

scores in the post-test reached an MPS= 67.08
(SD=5.77) which indicates that they had im-
proved to a Moving towards Mastery level after
the use of the ISPP. However, this began in their
average mastery in asking questions and seek-
ing answers as they explore and try to make
sense of their surroundings.

Moreover, the learners in the experimental
group had improved in considering what prob-
lems they are trying to find possible solutions
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and creating a hypothesis, designing their ex-
periments and stating their findings and con-
clusions.

Differences in the Scientific Inquiry Skills of
Learners after the Use of ISPP

Descriptively, the results above showed dif-
ferences in the scores (MPS) of the learners
both in the control and experimental group. Ta-
ble 5 presents the correlated t-test on learners’
level of scientific inquiry skills before and after
the use of ISPP.

It can be seen on Table 5 that learners in the
control group SIS 1 (t=8.176, p=.000), SIS 2
(t=4.264, p=.000) and SIS 3 (t=4.659, p=.000)
and composite (t=18.914, p=.000) had signifi-
cance values less than the set alpha level
(a=.05). These signify a rejection of the null hy-
pothesis; hence, there is a significant difference
on skills 1, 2 and 3, and in the overall pretest
and posttest MPS of the learners using the tra-
ditional teaching-learning method.

In the experimental group, SIS 1 (t=16.315,
p=.000), SIS 2 (t=8.056, p=.000), SIS 3
(t=12.951), SIS 4 (t=5.852, p=.000) and compo-
site (t=24.187, p=.000) had significance values
that are less than the set alpha level (a=.05)
which prompted rejection of the null hypothe-
ses. Hence, there is a significant difference in
the level of scientific inquiry skills of the learn-
ers from the experimental group before and af-
ter the use of the ISPP. This implies the effec-
tiveness of the project plan in improving all of
the four scientific inquiry skills of the learners.
In comparison to the traditional instructional
approach, the use of guided inquiry with anal-
ogy, according to Nworgu et al. (2013), not only
significantly improved students' acquisition of
science process sKkills, but it also resulted in a
significant or substantial reduction of the gap
in science process skill acquisition between
males and females.

Table 5. Paired t-Test on Learners’ Level of Scientific Inquiry Skills Before and After the Use of ISPP

C Scientific Paired Difference t df Sig.

0 Inquiry Skills Mean SD SEM (2-tailed)
N 1 3.080 2.664 377 8.176 49  .000**

T 2 1.220 2.023 .286 4.264 49  .000**

R 3 1.060 1.609 228 4.659 49  .000**

o 4 .360 1.838 .260 1.385 49 172

L Composite 5.72 2.138 .302 18.914 49  .000**

E Scientific Paired Difference t df Sig.

X Inquiry Skills Mean SD SEM (2-tailed)
P 1 7.400 3.207 454 16.315 49 .000**

E 2 2.100 1.843 261 8.056 49 .000**
R 3 3.140 1.714 242 12.951 49 .000**

I 4 1.620 1.958 277 5.852 49 .000**
M

E

N

T Composite 14.260 4.169 .590 24.187 49 .000**
A

L

Moreover, Table 6 shows the independent
samples t-test result comparing the scientific
inquiry skills between the control and experi-
mental group both during the pretest and the
posttest.

It can be seen in Table 6 that, during the
pretest, all skills including the composite value
showed p-values (Sig. 2-tailed) were greater
than the set alpha level (a=.05) which signify
acceptance of the null hypotheses, hence no sig-
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nificant difference in the MPS of learners be-
tween the control and experimental group.
However, during the post-test, Skill 1 (t=6.568,
p=.000), Skill 2 (t=3.776, p=.000) Skill 3

(t=6.210, p=.000), Skill 4 (t=4.758, p=.000) and
composite (t=6.942, p=.000) have significance
values less than the set alpha level (a=.05).

Table 6. Independent Samples t-Test between the Experimental and Control Group Before and After

the Use of ISPP
Difference Sig. .
Pretest Mean St. Error t df (2-taigle d) Interpretation
Skill 1 .680 945 720 98 474 Not Significant
Skill 2 400 410 975 98 332 Not Significant
Skill 3 160 372 430 98 .668 Not Significant
Skill 4 260 459 .566 98 573 Not Significant
Composite 1.500 1.816 826 98 411 Not Significant
Difference Sig. .
Posttest Mean St Error t df (Z-taigle d) Interpretation
Skill 1 5.000 761 6.568 98 .000 Significant
Skill 2 1.280 339 3.776 98 .000 Significant
Skill 3 2.240 361 6.210 98 .000 Significant
Skill 4 1.520 319  4.758 98 .000 Significant
Composite 10.040 1.446 6.942 98 .000 Significant

This prompted rejection of the null hypoth-
eses; hence there is a significant difference in
the MPS scores between the control and exper-
imental group during the posttest involving all
the scientific inquiry skills. This indicates that
the experimental group significantly had a
higher mastery level in asking questions about
the world, in designing and conducting an in-
vestigation, in employing different strategies to
obtain information and in communicating re-
sults, compared to the control group.

As aresult of the study, the implementation
of the Independent Science Project Plan im-
proved the learners' scientific inquiry skills.
Although some studies, such as Jekoval et al.
(2018), Kirschner et al. (2006), and Klahr and
Nigam (2004), show that inquiry approaches
are less effective than traditional approaches,
the findings of this study are consistent with
the findings of Cetin (2021), Lubiano and
Magpantay (2021), Tekin and Erylmaz Mustu
(2021), B. Panjaitan and Siagian (2020), Sahin-
tepe et al. (2019), Duran and Doékme (2016),
and Lord and Orkwiszewski (2006) have all
demonstrated that inquiry approaches were ef-
fective in enriching science inquiry skills of
learners than that of the traditional ones.

In this regard, the inquiry-based learning
(IBL) approach is more effective in raising stu-
dents' critical thinking levels. As a result, it can
be argued that science and technology classes
taught using the IBL approach have a greater
positive effect on students’ critical thinking lev-
els (Duran and Dokme, 2016), an increase in
science process skills and scientific creativity
(Panjaitan and Siagian, 2020) and it showed
that the views of students on scientific inquiry
improved in all aspects after the implementa-
tion (Cetin, 2021).

Most Improved Scientific Inquiry Skills After
the Use of ISPP

The results above revealed that the usage of
ISPP is useful in enhancing the learners' scien-
tific inquiry skills. One of the most important
goals of education today, according to Yumusak
(2015), is to teach students how to think scien-
tifically and how to do science. Aside from com-
parison skills, data gathering, data interpreta-
tion, and the ability to hypothesize, science pro-
cess skills include abilities that require more
complex experiences, such as the ability to ob-
serve, which we develop and use naturally even
as children. According to the study of Gormally
et al. (2009), inquiry students increased self-
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confidence in scientific abilities, while conven-
tional students gained more, implying that the
traditional curriculum produced overconfi-
dence.

Furthermore, the researcher aimed to de-
termine which of these skills is most improved

by using the ISPP. Table 7 displays the rate of
improvement (ROI) in scientific inquiry skills
of learners from both the control and experi-
mental groups.

Table 7. Learners’ Rate of Improvement (ROI) on Scientific Inquiry Skills After the Use of ISPP

Scientific Inquiry Skills

Rate of Improvement (ROI) per Week

Control Experimental
Asking Questions About the World 2.368 5.692
Designing and Conducting Investigations 3.050 5.250
Employing Different Strategies to Obtain Information 2.650 7.850
Communicating Results 0.900 4.050

Using the traditional method of science
teaching, the learners from the control group
had the highest ROI of 3.050 in terms of design-
ing and conducting investigations. Noticeably,
the experimental group had a higher ROI in all
four scientific inquiry skills. Moreover, using
the ISPP, the experimental group had the high-
est ROI of 7.850 per week in terms of their skills
in employing different strategies to obtain in-
formation. This implies that the learner bene-
fited the most improvement in applying their
techniques in obtaining data or information for
their experiment activities. Hairida (2016)
found that employing inquiry-based modules
in conjunction with genuine assessment to
teach science to seventh-grade students is an
excellent way to help students build their criti-
cal thinking and inquiry skills.

Moreover, Lord and Orkwiszewski (2006)
recommend that all science professors con-
sider teaching through inquiry challenges.
Their students not only understand the mate-
rial better than memorizers, but they also re-
tain the information for a longer period. Stu-
dents who are taught through inquiry are bet-
ter able to apply what they learn in new situa-
tions and are more likely to develop a personal
interest in the science around them than stu-
dents who are taught traditionally.

Conclusion
From the findings of the study, the re-
searcher draws the following conclusions:
First, before the use of the ISPP, the learn-
ers in the control group had a low mastery level

of asking questions about the world, designing
and conducting investigations, and employing
different strategies to obtain information but
had an average level of skill in communicating
results. On the other hand, the learners in the
experimental group had a low mastery level of
asking questions about the world and in em-
ploying different strategies to obtain infor-
mation and had an average mastery level of sci-
entific inquiry skills in terms of designing and
conducting investigations and communicating
results.

Second, in terms of preparation, the teach-
ers are well equipped with the knowledge and
skills required in delivering distance education
classes which includes their time management
and supportive interaction and collaboration
with the students using the integration of tech-
nology in the curriculum. In terms of facilities
and materials, they have available printed
modules provided by the schools and have sta-
ble internet connectivity used for distance
teaching and remote interaction with the stu-
dents through social media and other web-
based interactions with the students.

Third, during the inclusive weeks of using
the ISPP, the learner from the control group
performed on an average mastery level while
the learners from the experimental group per-
formed on moving towards mastery level on
the performance tasks given each week.

Fourth, after the use of the ISPP, the learn-
ers in the control group attained an average
mastery level while the learners in the experi-
mental group had improved and attained
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moving towards mastery level of scientific in-
quiry skills.

Fifth, on average, learners from both the
control and experimental group showed a sig-
nificant difference in their level of scientific in-
quiry skills before and after the use of ISPP.
However, after the use of ISPP the learners
from the experimental group had significantly
differed from the control group in their level of
scientific inquiry skills.

Sixth, the use of the ISPP greatly improved
the skills of the learners in employing different
strategies to obtain information.
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