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tive statistics revealed that Grade 11 STEM students exhibited a
very good level of learning experience, in terms of learning en-
gagement, conceptual understanding and collaboration, after the
implementation of science investigatory project. Similarly, they
demonstrated very good attitudes toward science, in terms of con-
fidence, enjoyment and utility. Meanwhile, inferential statistics re-
vealed that there was a highly significant relationship found be-
tween science investigatory project learning experience and atti-
tudes toward science among Grade 11 STEM students with mod-
erate to strong positive correlations (r values ranging from 0.451
to 0.756, p<0.05). This affirmed that science investigatory project
learning experiences provide a critical pedagogical approach in
fostering positive attitudes toward science. Furthermore, this
study encourages teachers to integrate project-based learning,
such as SIP, in science teaching. Meanwhile, school administrators
may conduct professional development focusing on inquiry-based
and project-based teaching strategies. In addition, the proposed
action plan must be implemented to improve the learning experi-
ence and attitudes toward science through SIP, ensuring sustained
improvement in both engagement and scientific disposition.
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Introduction

Understanding science concepts and pro-
cesses is significant in analyzing different chal-
lenges in the community. Knowledge derived
by science informs societal behaviors and poli-
cies; technologies discovered via science can
result in better lifestyles for mankind (Belk, et
al,, 2025). These significance of science would
be appreciated by the learners as they develop
positive attitudes toward science, which would
lead to their strong interest in pursuing scien-
tific careers.

As cited by Mao et al. (2021), in recent
years, the decline of students' favorable atti-
tude toward science has become a matter of
considerable societal concern and debate in
some regions across the world. In the Philip-
pine education system, fostering a positive atti-
tude toward science among students remains a
pressing concern. Despite the implementation
of the K-12 curriculum and various educational
reforms, students’ engagement and interest in
science subjects have not met desired levels.
These concerns lead to poor academic perfor-
mance of students in science. In the recent Pro-
gram for International Student Assessment
(PISA) 2022, students from the Philippines are
still among the least proficient in the world in
math, reading, and science (Acido and Caballes,
2024). Moreover, the country is ranked low in
the Trends in International Mathematics and
Science Study (TIMSS) (Ignacio et al., 2022).

These challenges regarding the students’
academic performance and attitudes toward
science suggest that improving curriculum con-
tent alone is insufficient; rather there is a need
to examine the students’ learning experience in
science class. According to Mellona and An-
cheta (2025), there is a significant relationship
between the utilization of authentic tasks in sci-
ence class and the students’ learning experi-
ence. This informs that exposing the students
to authentic tasks could lead to an increase in
their learning experience in science.

Specifically, project-based learning and in-
quiry-based learning creates authentic tasks
where learners explore real-world challenges
fostering critical thinking, collaboration and
deeper understanding. As stated by Doly
(2024), these approaches provide formidable
framework for educational transformation,

equipping learners’ academic excellence and
navigating the complexities essential in the
21st-century environment.

These approaches are depicted in the con-
text of conducting science investigatory pro-
jects (SIP). This strategy encourages students
to apply their theoretical knowledge to real-
world problems, making science more relevant
and engaging. Moreover, through SIP, learners
are immersed in authentic tasks where they
identify problems, formulate hypothesis, de-
sign and conduct experiments, and communi-
cate their findings. According to the study of
Mellona and Santos (2025), exposing students
to environmental project-based instructions
such as SIP could result in an increase in their
science process skills. This suggests that this
strategy strengthen not only the academic per-
formance of the learners but also the skills
needed to explore and deepen their under-
standing of the world. Moreover, Cabarieto
(2026) confirms that active engagement in SIP
contributes to the academic success of the
learners, highlighting the value of participatory
and inquiry-based learning in science educa-
tion.

Despite the growing emphasis of science in-
vestigatory project, there is alimited number of
studies that directly examine the relationship
of the learning experience of students in this
strategy and the attitudes toward science, par-
ticularly within the Philippine senior high
school context. While studies affirm the effec-
tiveness of SIP in the cognitive and process
skills of the learners, studies about its influence
on the affective domain of learning are limited,
specifically attitudes toward science in terms of
confidence, enjoyment and utility.

Moreover, grade 11 STEM students are at a
critical stage in their academic and career de-
velopment, where attitudes toward science sig-
nificantly influence their future educational
and professional pathways. Their grade level
also represents the transitional phase where
students move from foundational knowledge to
more specialized and application-oriented
learning.

In line with the given premises above, the
researchers wanted to determine the relation-
ship between the grade 11 STEM students’
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learning experience and their attitudes toward
science.

Statement of the Problem
This study focused on determining the re-

lationship between science investigatory pro-

ject learning experience and attitudes toward
science of Grade 11 STEM students. Specifi-
cally, this study sought to answer the follow-
ing questions:

1. How may the students’ science investiga-
tory project learning experience be de-
scribed in terms of:

1.1 learning engagement;
1.2 conceptual understanding; and
1.3 collaboration?

2. How may the students’ attitudes toward
science be described in terms of:
2.1 confidence;

2.2 enjoyment; and
2.3 utility?

3. Is there a significant relationship between
students’ science investigatory project
learning experience and attitudes toward
science?

4. What program of activities can be crafted
based on the results of the study?

Hypothesis
The hypothesis below was tested in the

study:

1. There is no significant relationship be-
tween students’ science investigatory pro-
ject learning experience and attitudes to-
ward science.

Methodology

This section presents the methods and
techniques utilized in this study. This includes
research design, sampling procedure, and data
analysis scheme.

Research Design

This study employed descriptive correla-
tional research design. The collection of data
was done through survey questionnaires,
where students’ science investigatory project
learning experience and attitudes toward sci-
ence were obtained and measured. Conse-
quently, the relationship between students’

science investigatory project learning experi-
ence and attitudes toward science were as-
sessed.

Sampling Procedure

The respondents of the study include the
Grade 11 STEM students at San Isidro National
High School during the Second Semester,
School Year 2025-2026. The study utilized total
enumeration sampling, wherein Grade 11
STEM students in a section handled by the re-
searcher were included as the respondents of
the study. This group was selected as the par-
ticipant-respondents since they have direct ex-
posure to the implementation of Science Inves-
tigatory Project. With this, the entire class was
considered as the sample to completely repre-
sent the students within this specific learning
context.

However, since this study was limited to a
single class section with relatively small sample
size, the findings may not be fully generalizable
to the entire population of Grade 11 STEM stu-
dents in the Division of Pampanga. In addition,
there is a possibility of researcher and re-
sponse bias as students may have felt influ-
enced in providing their responses. These limi-
tations were acknowledged in interpreting the
results and drawing conclusions of the study.

Table 1. Respondents of the Study

Section Number of Students
STEM 11 28

Research Instrument

The researchers utilized a five-point scale
survey questionnaire to determine the science
investigatory project learning experience and
attitudes toward science among Grade 11
STEM students. The survey questionnaire in-
tended for student-respondents is composed of
three parts. Part I focuses on the demographic
profile of the respondents. Meanwhile, Part II of
the questionnaire deals with students’ learning
experience in science investigatory project,
which is adapted from Mellona and Santos
(2025) titled Evaluating the Relationship be-
tween Students’ Learning Experience and Sci-
ence Process Skills through Environmental
Project-Based Instruction. On the other hand,
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Part III of the questionnaire deals with the stu-
dents’ attitudes toward science, which is
adapted from Mellona and Angeles (2025) ti-
tled Exploring the Relationship Between Atti-
tudes Toward Science and Basic Process Skills
Among Grade 12 STEM Students. These parts
were modified by the researchers to fit the
study.

Moreover, the research instrument under-
went content validity through expert valida-
tion. This was reviewed by three science ex-
perts to ensure the clarity and alignment of the
items to the purpose of the study. The sugges-
tions and revisions gave by the validators were
integrated to ensure the validity and accuracy
of the research instrument.

Furthermore, reliability test was estab-
lished through Cronbach Alpha, computed
through Statistical Package for Social Science
(SPSS). The research instrument obtained an
overall Cronbach’s alpha of 0.969, indicating a
good reliability. As cited by Otibar et al. (2023),
Cronbach alpha values of 0.7 or higher align
with the generally accepted standard for relia-
bility.

Data Analysis

The researchers utilized descriptive statis-
tics, such as mean, to describe the Grade 11
STEM students learning experience in science
investigatory project in terms of learning en-
gagement, conceptual understanding and col-
laboration. Moreover, this was also used to de-
scribe their attitudes toward science in terms
of confidence, enjoyment and utility.

Consequently, although the data gathered
use five-point Likert-scale responses for both
variables, composite scores were computed for
each variable through summing responses
across multiple items leading them to be
treated as interval scale. In line with this, infer-
ential statistics such as Pearson correlation
was utilized to determine the relationship be-
tween science investigatory project learning
experience and attitudes toward science of
Grade 11 STEM students. Moreover, the re-
searchers utilized the correlation coefficient
and strength of relationship outlined by Ahmad
et al. (2019) to determine the strength of corre-
lation between variables, which is presented in
table 2.

Table 2. Correlation Coefficient and Strength of Relationship

Correlation Coefficient Strength Relationship
+1 Perfect
+0.7<r<+1 Strong
+0.3<r<40.7 Moderate
0<r<40.3 Weak
0 Zero

Results and Discussion

This chapter deals with the presentation
analysis and interpretation of the data col-
lected and the results of the statistical treat-
ment employed in the study. This focuses on
determining the relationship between science
investigatory project learning experience and
attitudes toward science of Grade 11 STEM stu-
dents.

Science Investigatory Project Learning Expe-
rience

Learning experience influences the aca-
demic performance and future career success
of the students. This was measured by the re-
searchers in the context of Science Investiga-
tory Project in terms of learning engagement,
conceptual understanding and collaboration.
The overall assessment of the Grade 11 STEM
students’ science investigatory project learning
experience was summarized in table 3.

Table 3. Science Investigatory Project Learning Experience

SIP Learning Experience Weighted Mean Verbal Interpretation
Learning Engagement 3.69 Very Good
Conceptual Understanding 3.71 Very Good
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SIP Learning Experience Weighted Mean Verbal Interpretation
Collaboration 4.29 Excellent
Overall Mean 3.90 Very Good

Legend:

4.21 - 5.00 (Excellent); 3.41 - 4.20 (Very Good); 2.61 - 3.40 (Good); 1.81 - 2.60 (Fair);

1.00 - 1.80 (Poor)

Table 3 presented the summary of results
for the science investigatory project learning
experience of Grade 11 STEM students with an
overall mean of 3.90 which possess a verbal in-
terpretation of “Very Good”. It can be noted that
collaboration obtained the highest mean of
4.29 and a verbal interpretation of “Excellent”.
Meanwhile, learning engagement received the
lowest mean of 3.69 and a verbal interpretation
of “Very Good”, indicating that behind the re-
sult received, students were actively involved
in the learning process.

This affirmed that science investigatory
project provided a better learning experience
to the students. This also indicates that the im-
plementation of SIP fosters essential skills
among learners such as teamwork, inquiry and
active participation.

This is aligned with the results of the study
of Mellona and Ancheta (2025), confirmed that
utilization of authentic task, such as science in-
vestigatory project, in science class provides
students higher learning experience. Zhang and

Table 4. Attitudes Toward Science

Ma (2023) also indicated that science investi-
gatory project significantly improved students’
learning outcomes and positively contributed
to academic achievement, affective attitudes,
and thinking skills, especially academic
achievement. Similarly, Hero and Lindfors
(2019) stated that the implementation of inves-
tigatory project provided better learning expe-
riences in relation to conflicts and unusual sit-
uations, while becoming aware of and claiming
their collaborative agency and internalizing
phases of an investigation and innovation pro-
cess.

Attitudes Toward Science

Attitudes toward science influences the
confidence of the students in dealing with sci-
ence-related tasks, engagement in science ac-
tivities and their interest in pursuing science-
related careers. The overall assessment of the
Grade 11 STEM students’ attitudes toward sci-
ence in terms of confidence, enjoyment and
utility was summarized in table 4.

Attitudes Toward Science Weighted Mean Verbal Interpretation
Confidence 3.09 Good
Enjoyment 411 Very Good
Utility 4.16 Very Good
Overall Mean 3.79 Very Good

Legend:

4.21 - 5.00 (Excellent); 3.41 - 4.20 (Very Good); 2.61 - 3.40 (Good); 1.81 - 2.60 (Fair);

1.00 - 1.80 (Poor)

Table 4 presented the summary of results
for the attitudes toward science of Grade 11
STEM students with an overall mean of 3.79
and a verbal interpretation of “Very Good”. It
can be gleaned from the results that utility ob-
tained the highest mean of 4.16 and a verbal in-
terpretation of “Very Good”.

Meanwhile, confidence obtained the lowest
mean of 3.09 and a verbal interpretation of

“Good”. It is important to note that confidence
in science develops gradually and is influenced
by prior experiences, task difficulty, and expo-
sure to complex scientific processes. The rela-
tive lower confidence level may be attributed to
the rigorous nature of conducting science in-
vestigatory project such as independent exper-
imentation, experimental failures or data anal-
ysis anxiety. These may cause the students to
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feel less confident even when they find the
work useful and enjoyable. This is anchored in
self-efficacy theory, as cited by Honicke et al.
(2023), which highlights that the learning ex-
perience of the students influences their confi-
dence and behavior in conducting academic
tasks. This implies that students encountered
difficulties in conducting SIP may develop
lower confidence despite recognizing its use-
fulness. Nevertheless, with continued exposure
to supportive and student-centered learning
environments, students’ confidence is likely to
increase alongside their competence in science.

In general, the results implied that Grade 11
STEM students demonstrate positive attitudes
toward science. These results also indicates
that SIP foster not only the cognitive aspects
but also the affective engagement of the stu-
dents, which are both significant for long-term
success in STEM education.

This is aligned with the study of Chistyakov
et al. (2023), mentioned that project-based

learning can make students more participated
in the classroom. In the context of science in-
vestigatory project, this strategy provides
higher attitudes towards science by fostering
curiosity and increasing motivation toward
learning. Furthermore, Ganajova et al. (2025)
confirmed that after exposing students to this
strategy, they perceived science subjects as less
difficult and showed greater interest in their
study. They were also more aware of the signif-
icance of science subjects and their importance
for daily life.

The Relationship Between Science Investiga-
tory Project Learning Experience and Atti-
tudes Toward Science

Table 5 summarized the results of the cor-
relational analysis performed to determine the
significant relationship between the Grade 11
STEM students’ science investigatory project
learning experience and their attitudes toward
science.

Table 5. Results of the Correlational Analysis Between Science Investigatory Project Learning Expe-

rience and Attitudes Toward Science

Science Investigatory Project

Attitudes Toward Science

Learning Experience Confidence Enjoyment Utility
Learning Engagement O(Zé%t)(ls)) O(Zg?;)(ls)) O?(??)Zg)v[)
Conceptual Understanding O(Zg%t)(ls)) 0t6<(())?;0(11\3[) 0-583251\/[)
G O

Legend:

* =significant (p < 0.05)

Numbers in the upper entry are correlation values (r-values)
Number enclosed in parenthesis are probability values (p-values)

Strength of Correlation:

+1 [Perfect (P)]; £0.7 < r < +1 [Strong (S)]; £0.3 <r < 0.7 [Moderate (M)]; 0 <r < £0.3 [Weak

(W)]; 0 [Zero (Z)]

The results revealed that highly significant
relationship was found between the science in-
vestigatory project learning experience and the
attitudes toward science among Grade 11
STEM students. This significant relationship is
manifested by the computed values that ranged
from <0.001 to 0.016, which are less than 0.05
significance level. Moreover, correlation values
ranged from 0.451 to 0.756 indicates moderate
to strong positive correlation.

The strongest positive correlation was ob-
served between conceptual understanding and
confidence (r=0.756, strong), suggesting that
the knowledge acquired by the students
through science investigatory project provide
them with greater confidence in dealing with
science activities and problem-solving situa-
tions. Meanwhile, collaboration and confidence
obtained the lowest positive correlation
(r=0.451, moderate), this may indicate that
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although collaboration in science investigation
project contribute to enhancing students’ con-
fidence, its influence may vary depending on
group dynamics and individual participation.
The collaboration remains a pivotal aspect of
the learning process which provide opportuni-
ties for peer support, and social interaction
among students - building gradually the stu-
dents’ confidence in science.

The results highlight the importance of in-
tegrating structured science investigatory pro-
jects in the science class, as they significantly
contribute to the cognitive and affective learn-
ing outcomes.

These results are supported by Mao et al.
(2021), stated that context-based teaching ap-
proaches, such as inquiry-based learning and
project-based learning, have significant posi-
tive impact on students’ overall attitudes to-
ward  science. Similarly, Senina and
Manguilimotan (2025) emphasized that en-
gagement, consistent involvement in project-
based learning is significantly related to more
positive attitudes and heightened interest in
science. Moreover, Taghap and Addani (2024)
confirmed that the teachers’ effort in develop-

Table 6. Proposed Program of Activities

ing teaching strategies, such as SIP, provide am-
ple opportunities for the development of both
affective and cognitive aspects of attitude. This
affirmed that science investigatory project
learning experiences provide a critical peda-
gogical approach in fostering positive attitudes
toward science. This also highlighted the im-
portance of providing students meaningful and
relevant opportunities to connect science to so-
ciety (Adarlo et al., 2022).

Proposed Program of Activities

The results of the study revealed that there
is a highly significant relationship between sci-
ence investigatory project learning experience
and attitudes toward science among Grade 11
STEM students.

Moreover, the assessments of SIP learning
experience yielded a verbal interpretation of
“Very Good”. Similarly, the assessments of atti-
tudes towards science also resulted in a verbal
interpretation of “Very Good”.

Hence, as presented on table 6, the re-
searchers proposed an action plan to improve
students learning experience and attitude to-
ward science through SIP.

Objectives Action Timeline Person Involved Expected Output
To increase Utilize differentiated Before Imple- Science Teacher, Increased stu-
learning engage- strategies such as mentation of SIP ICT Coordinator, dent participa-
ment during SIP problem-based Students tion, Sustained

activities

learning tasks and
integration of tech-
nology

interest in tasks

To improve con- Integrate concept Before Imple- Science Teacher, Strengthened
ceptual under- mapping and in- mentation of SIP Students grasp of scien-
standing quiry-based discus- tific concepts
through deeper sions before and
inquiry during SIP imple-

mentation
To strengthen ef- Assign clear roles During Group Science Teacher, Balanced group
fective collabo- within groups and Formation and Students participation
ration and indi- conduct regular Project Execu-
vidual accounta- group monitoring tion
bility
To enhance stu- Implement scaf- Throughout SIP Science Teacher, Improved stu-
dents’ confi- folded activities implementation Students dents’ self-effi-
dence in per- such as guided re- cacy
forming scien- search planning,
tific tasks
[JMABER 2446 Volume 7 | Number 6 | June | 2026
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Objectives Action

Timeline

Person Involved Expected Output

step-by-step experi-
mentation and re-
flective journaling.

To sustain and Connect SIP topics

Before and End School Adminis-

Increased appre-

enhance science to rea-life applica- of SIP implemen- trator ciation of science
enjoyment and tions and contempo- tation Community relevance  and
utility rary community is- Stakeholders, sustained posi-
sues. Science Teacher, tive attitudes to-

Students ward science
Conclusion study. The researchers would also like to thank

Grade 11 STEM students exhibited a very
good level learning experience, in terms of
learning engagement, conceptual understand-
ing and collaboration, after the implementation
of science investigatory project. Similarly, they
demonstrated very good attitudes toward sci-
ence, in terms of confidence, enjoyment and
utility. Moreover, there was a highly significant
relationship found between science investiga-
tory project learning experience and attitudes
toward science among Grade 11 STEM stu-
dents.

Recommendation

This study suggested that teachers may in-
tegrate project-based learning, such as investi-
gatory project to enhance students’ learning
experience and attitudes toward science.
School administrator may institutionalize SIP-
related enrichment activities to provide stu-
dents the opportunity to showcase their work
and further strengthen their appreciation to
the application and relevance of science. They
may also conduct professional development fo-
cusing on inquiry-based and project-based
teaching strategies. Furthermore, the proposed
action plan must be implemented to improve
the learning experience and attitudes toward
science through SIP, ensuring sustained im-
provement in both engagement and scientific
disposition.
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