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Abstract— This study assessed the efficiency of Grades 4–6 Science teachers and the challenges they faced in 
implementing inquiry-based teaching in coastal schools in the District of Orion during the 2024–2025 school year. 
Utilizing a descriptive-correlational research design, it examined teachers’ profiles, perceived challenges, and 

effectiveness in inquiry-based instruction among 24 respondents, including Science teachers and school heads. 
Findings revealed that teacher efficiency was influenced by self-discipline, critical thinking, problem-solving, and 
learner engagement. Challenges included the adequacy and usability of curriculum materials and the need for 
pedagogical support. A strong positive correlation (𝑟=0.680, 𝑝<0.001) was found between teachers’ efficiency and 
the challenges faced, suggesting more effective teachers managed difficulties better. The study recommends 
comprehensive training to enhance teachers’ skills in inquiry-based teaching and suggests future longitudinal research 
to evaluate long-term impacts on teacher effectiveness and student achievement.  

Keywords— level of proficiency, challenges of inquiry-based teaching, teachers’ training program.  

I. INTRODUCTION 
Inquiry-based learning (IBL) is a student-centered 
approach that fosters knowledge through questioning, 
exploration, and evidence-based reasoning, mirroring 
authentic scientific inquiry in education. It promotes 
critical thinking, creativity, collaboration, and 
communication, positively impacting student 
motivation and academic performance (Kotsis, 2024; 
Arifin et al., 2025). Technology and scaffolding 
support differentiated learning in tackling complex 
scientific issues (Kamarudin & Mat Noor, 2024; Teig, 
2021). 

IBL implementation varies from structured inquiry 
with specific questions to open inquiry with complete 
student independence (Jobs, 2024). However, 
challenges such as inadequate training, limited 
resources, and restrictive curricula persist (Docherty-
Skippen et al., 2020a; Brand, 2020). In the Philippines, 
initiatives like the Special Science Elementary School 
Project aim to boost scientific literacy and support 
inquiry-based instruction (Ederon, 2024; Magno, 
2020). Evaluating teacher effectiveness and challenges 
can enhance inquiry-based science teaching and 
improve students’ critical thinking skills. 

The study focuses on how the challenges of inquiry-
based teaching affect the efficiency of Grades 4–6 
Science teachers in coastal schools in Orion during 
School Year 2024–2025. It explores teachers’ 

demographics, the challenges related to resources and 
pedagogy, and evaluates their effectiveness in self-
discipline and critical thinking. Additionally, the study 
examines potential differences in teacher efficiency 
based on profiles and the relationship between 
teaching challenges and efficiency, aiming to inform a 
targeted teacher-training program. 

II. METHODS 
The study utilized a quantitative, descriptive-
correlational research design to investigate the 
challenges associated with inquiry-based teaching and 
to assess the effectiveness of Grades 4–6 Science 
teachers in coastal schools within the District of Orion 
for the 2024–2025 school year. It detailed the profiles 
of the respondents, evaluated their implementation of 
inquiry-based teaching, and analyzed the relationships 
among teachers’ characteristics, teaching practices, 

and the challenges they faced, all without 
manipulating any variables. 
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The research adopted total population sampling, 
including all qualified Grades 4–6 Science teachers 
and master teachers from the selected schools who 
were directly involved in inquiry-based science 
instruction. This methodology allowed the researcher 
to gather comprehensive data on current classroom 
practices, identify significant patterns and 
relationships, and explore potential opportunities for 
enhancing inquiry-based teaching. 

III. RESULTS AND DISCUSSION 
PART I – Population of the Study 
The respondents were Grades 4–6 Science teachers, 
Master Teachers, and School Heads from five 
purposively selected public elementary schools in the 

coastal area of the District of Orion, Bataan: 
Camachile, Capunitan, Pablo Roman, Puting 
Buhangin, and Sta. Elena. The schools were chosen 
based on their coastal location, accessibility, 
involvement in inquiry-based science teaching, and 
similar environmental and socioeconomic conditions. 
The study focused on these settings because coastal 
communities provide meaningful contexts for 
investigating marine ecosystems, climate awareness, 
and disaster preparedness. Since the qualified teacher 
population was relatively small, universal sampling 
was used to include all Grade 4–6 Science teachers, 
ensuring comprehensive data collection and reliable 
findings regarding the effectiveness and challenges of 
inquiry-based teaching. 

Table 1. Profile of the Respondents 
Profile Frequency Percentage 

Age 
  

29 years old and below 1 4.17 

30 to 39 years old 2 8.33 

40 to 49 years old 15 62.50 

50 to 59 years old 5 20.83 

60 years old and above 1 4.17 

Educational Attainment 
  

Bachelor's Degree 6 25.00 

with MA Units 15 62.50 

Master's Degree 2 8.33 

with Doctorate Units 1 4.17 

Years of Experience 
  

5 to 9 years 3 12.50 

10 to 14 years 3 12.50 

15 to 19 years 2 8.33 

20 to 24 years 6 25.00 

25 years and above 10 41.67 

Training in Teaching Methods and Strategies 
  

Online Courses & Certifications 3 12.50 

Workshops & Seminars 9 37.50 

Professional Development Programs 6 25.00 

Self-Study 5 20.83 

Peer Learning & Mentorship 1 4.17 

Relevant Training in Inquiry-Based Teaching 
  

Without 18 75.00 

With 6 25.00 

Position 
  

Teacher 19 79.17 

School Head 5 20.83 

Number of Cases = 24 
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Among the 24 respondents, most were experienced 
teachers aged 40 to 49, holding graduate degrees and 
at least 20 years of teaching experience. Although they 
attended workshops, 75% lacked specific training in 
inquiry-based teaching, with few participating in 

mentoring or peer collaboration. These findings 
emphasize the need for a sustained training program to 
enhance experienced teachers' practices, pedagogical 
knowledge, and support for effective inquiry-based 
science instruction. 

Part II. Level of Efficiency 

Indicators Teacher School Head Mean SD DI 

Self-Discipline 3.68 3.74 3.69 0.38 Very High 

Critical Thinking 3.72 3.58 3.69 0.43 Very High 

Problem-Solving Skills 3.66 3.84 3.70 0.40 Very High 

Engagement 3.66 3.78 3.69 0.42 Very High 

Exploration 3.67 3.72 3.68 0.48 Very High 

Evaluation 3.59 3.58 3.59 0.49 Very High 

Efficiency 3.05 3.70 3.67 0.38 Very High 
Legend:    3.25-4.00 Strongly Agree (Very High); 2.50-3.24 Agree (High); 1.75-2.49 Disagree (Low); 1.00-1.74 
Strongly Disagree (Very Low)     

It describes the level of efficiency of teachers in 
inquiry-based teaching in terms of self-discipline, 
critical thinking, problem-solving skills, engagement, 
exploration, and evaluation. 

The table shows that teachers and school heads rated 
all indicators of inquiry-based teaching efficiency as 
Very High, with overall means ranging from 3.59 for 
evaluation to 3.70 for problem-solving skills and an 
overall efficiency mean of 3.67. School heads 
generally gave higher ratings than teachers, 

particularly for problem-solving skills, engagement, 
self-discipline, and exploration, while teachers rated 
critical thinking slightly higher; the comparatively 
lower evaluation score suggests an area for further 
improvement. 

Part III. Challenges of Inquiry-based Teaching 
It describes the challenges of inquiry-based teaching 
in terms of adequacy, availability, and usability of 
curriculum materials and resources, pedagogical 
knowledge, and support for inquiry activities. 

Challenges on Inquiry-based Instruction 
Indicators Teacher School Head Mean SD DI 

Curriculum Materials and Resources 3.28 3.28 3.28 0.45 Very High 

Pedagogical Knowledge 3.45 3.58 3.48 0.49 Very High 

Support for Inquiry Activities 3.31 3.68 3.38 0.52 Very High 

Overall Status 3.35 3.51 3.38 0.45 Very High 
Legend:    3.25-4.00 Strongly Agree (Very High); 2.50-3.24 Agree (High); 1.75-2.49 Disagree (Low); 1.00-1.74 
Strongly Disagree (Very Low) 

The findings indicate that all identified challenges in 
inquiry-based instruction were rated Very High, with 
pedagogical knowledge receiving the highest mean 
(3.48), followed by support for inquiry activities (3.38) 
and curriculum materials and resources (3.28), 
resulting in an overall mean of 3.38.  

School heads generally perceived greater challenges 
than teachers, particularly regarding support for 
inquiry activities and pedagogical knowledge, 
highlighting the need for improved professional 
development, instructional resources, and institutional 
support. 
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Part IV. Comparison between the Level of Efficiency and Profile of the Respondents 
Part IV presents the differences in the level of efficiency when teachers are grouped according to their profiles. 

Level of Efficiency vis-à-vis Age 
Variables Group Mean Mean 

Rank 
H Sig. Decision on 

Ho 
Interpretation 

Self-Discipline 30 to 39 years 
old 

3.35 5.25 8.67 0.07 Failed to 
Reject 

Not 
Significant 

40 to 49 years 
old 

3.62 10.87 

50 to 59 years 
old 

3.96 18.80 

Critical Thinking 30 to 39 years 
old 

3.25 5.25 7.61 0.11 Failed to 
Reject 

Not 
Significant 

40 to 49 years 
old 

3.69 12.37 

50 to 59 years 
old 

4.00 18.00 

Problem-Solving 
Skills 

30 to 39 years 
old 

3.35 5.50 7.92 0.09 Failed to 
Reject 

Not 
Significant 

40 to 49 years 
old 

3.62 11.17 

50 to 59 years 
old 

4.00 18.50 

Engagement 30 to 39 years 
old 

3.10 4.75 7.69 0.10 Failed to 
Reject 

Not 
Significant 

40 to 49 years 
old 

3.63 11.47 

50 to 59 years 
old 

4.00 18.00 

Exploration 30 to 39 years 
old 

3.35 6.00 6.42 0.17 Failed to 
Reject 

Not 
Significant 

40 to 49 years 
old 

3.59 11.57 

50 to 59 years 
old 

4.00 17.50 

Evaluation 30 to 39 years 
old 

3.40 7.75 7.14 0.13 Failed to 
Reject 

Not 
Significant 

40 to 49 years 
old 

3.47 10.93 

50 to 59 years 
old 

4.00 18.50 

Overall 30 to 39 years 
old 

3.30 5.50 9.52 0.06 Failed to 
Reject 

Not 
Significant 

40 to 49 years 
old 

3.60 10.87 
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50 to 59 years 
old 

3.99 20.60 

at .05 level of Sig. 

The result of the analysis using the Kruskal-Wallis H-
test shows that no significant differences were found 

in teachers’ efficiency across age groups because all 

-values exceeded 0.05. Although teachers aged 50–59 
had the highest ratings, the differences were not 
statistically significant. 

Level of Efficiency vis-à-vis Educational Attainment 
Variables Group Mean Mean 

Rank 
H Sig. Decision on 

Ho 
Interpretation 

Self-Discipline Bachelor's 
Degree 

3.67 10.42 3.37 0.34 Failed to 
Reject 

Not Significant 

with MA Units 3.72 13.47 
Master's Degree 3.90 16.25 

Critical Thinking Bachelor's 
Degree 

3.53 9.83 6.16 0.10 Failed to 
Reject 

Not Significant 

with MA Units 3.81 14.80 
Master's Degree 3.60 8.25 

Problem-Solving 
Skills 

Bachelor's 
Degree 

3.65 10.92 3.20 0.36 Failed to 
Reject 

Not Significant 

with MA Units 3.74 13.53 
Master's Degree 3.90 14.50 

Engagement Bachelor's 
Degree 

3.67 11.00 2.81 0.42 Failed to 
Reject 

Not Significant 

with MA Units 3.69 12.80 
Master's Degree 4.00 18.00 

Exploration Bachelor's 
Degree 

3.67 10.67 3.71 0.29 Failed to 
Reject 

Not Significant 

with MA Units 3.69 13.13 
Master's Degree 4.00 17.50 

Evaluation Bachelor's 
Degree 

3.58 12.92 1.78 0.62 Failed to 
Reject 

Not Significant 

with MA Units 3.63 13.10 
Master's Degree 3.60 10.75 

Overall Bachelor's 
Degree 

3.63 11.42 2.38 0.50 Failed to 
Reject 

Not Significant 

with MA Units 3.71 13.63 
Master's Degree 3.83 12.00 

at .05 level of Sig. 

The result of the analysis using the Kruskal-Wallis H-
test shows that no significant differences were found 
in teachers’ efficiency across educational-attainment 

groups because all -values ranged from 0.10 to 0.62, 

exceeding the 0.05 significance level. Although 
teachers with master’s degrees generally obtained 

higher ratings in several indicators, these differences 
were not statistically significant. 
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Level of Efficiency vis-à-vis Years of Experience 
Variables Group Mean Mean 

Rank 
H Sig. Decision on 

Ho 
Interpretation 

Self-Discipline 5 to 9 years 3.77 10.50 2.67 0.62 Failed to 
Reject 

Not 
Significant 10 to 14 years 3.63 13.00 

15 to 19 years 3.50 11.75 
20 to 24 years 3.55 9.50 
25 years and above 3.81 14.90 

Critical Thinking 5 to 9 years 3.63 8.83 3.27 0.51 Failed to 
Reject 

Not 
Significant 10 to 14 years 3.67 12.83 

15 to 19 years 3.60 11.25 
20 to 24 years 3.47 10.33 
25 years and above 3.87 15.05 

Problem-Solving 
Skills 

5 to 9 years 3.77 9.83 0.92 0.92 Failed to 
Reject 

Not 
Significant 10 to 14 years 3.67 13.17 

15 to 19 years 3.65 12.25 
20 to 24 years 3.60 11.67 
25 years and above 3.76 13.65 

Engagement 5 to 9 years 3.60 10.67 1.85 0.76 Failed to 
Reject 

Not 
Significant 10 to 14 years 3.73 14.00 

15 to 19 years 3.80 13.00 
20 to 24 years 3.57 10.00 
25 years and above 3.75 14.00 

Exploration 5 to 9 years 3.83 11.67 1.84 0.77 Failed to 
Reject 

Not 
Significant 10 to 14 years 3.67 13.00 

15 to 19 years 3.30 9.50 
20 to 24 years 3.50 10.67 
25 years and above 3.83 14.30 

Evaluation 5 to 9 years 3.90 13.83 0.43 0.98 Failed to 
Reject 

Not 
Significant 10 to 14 years 3.67 13.83 

15 to 19 years 3.50 11.50 
20 to 24 years 3.47 11.50 
25 years and above 3.56 12.50 

Overall 5 to 9 years 3.75 11.00 1.11 0.89 Failed to 
Reject 

Not 
Significant 10 to 14 years 3.67 14.17 

15 to 19 years 3.56 12.75 
20 to 24 years 3.53 10.42 
25 years and above 3.76 13.65 

at .05 level of Sig. 

No significant differences were found in teachers’ 

efficiency across groups based on years of experience 
because all p-values ranged from 0.51 to 0.98, 
exceeding the 0.05 significance level. Although 

teachers with 25 or more years of experience generally 
received higher ratings, the differences in all indicators 
were not statistically significant. 
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Level of Efficiency vis-à-vis Training in Teaching Methods and Strategies 
Variables Group Mean Mean 

Rank 
H Sig. Decision on 

Ho 
Interpretat
ion 

Self-Discipline Online Courses & 
Certifications 

3.73 9.00 4.13 0.39 Failed to 
Reject 

Not 
Significant 

Workshops & Seminars 3.67 11.83 
Professional 
Development Programs 

3.77 14.50 

Self-Study 3.76 15.30 
Critical Thinking Online Courses & 

Certifications 
3.63 8.83 4.41 0.35 Failed to 

Reject 
Not 
Significant 

Workshops & Seminars 3.73 12.83 
Professional 
Development Programs 

3.77 15.17 

Self-Study 3.70 12.90 
Problem-Solving 
Skills 

Online Courses & 
Certifications 

3.73 9.17 5.35 0.25 Failed to 
Reject 

Not 
Significant 

Workshops & Seminars 3.62 11.56 
Professional 
Development Programs 

3.87 16.25 

Self-Study 3.76 13.70 
Engagement Online Courses & 

Certifications 
3.50 9.50 3.18 0.53 Failed to 

Reject 
Not 
Significant 

Workshops & Seminars 3.70 12.67 
Professional 
Development Programs 

3.78 13.92 

Self-Study 3.80 14.10 
Exploration Online Courses & 

Certifications 
3.83 11.67 2.86 0.58 Failed to 

Reject 
Not 
Significant 

Workshops & Seminars 3.61 11.78 
Professional 
Development Programs 

3.77 14.83 

Self-Study 3.76 13.20 
Evaluation Online Courses & 

Certifications 
3.67 10.83 5.39 0.25 Failed to 

Reject 
Not 
Significant 

Workshops & Seminars 3.39 10.11 
Professional 
Development Programs 

3.77 15.58 

Self-Study 3.80 15.70 
Overall Online Courses & 

Certifications 
3.68 10.00 5.86 0.21 Failed to 

Reject 
Not 
Significant 

Workshops & Seminars 3.62 10.44 
Professional 
Development Programs 

3.79 15.75 

Self-Study 3.76 15.90 

at .05 level of Sig. 
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No significant differences were found in teachers’ 

efficiency based on the type of training in teaching 

methods and strategies, as all -values ranged from 
0.21 to 0.58 and exceeded the 0.05 significance level. 

Although participants in professional-development 
programs and self-study generally obtained higher 
ratings, these differences were not statistically 
significant. 

Level of Efficiency vis-à-vis Relevant Training 
Variables Group Mean Mean 

Rank 
U Sig. Decision on Ho Interpretation 

Self-Discipline Without 3.67 11.56 37.00 0.24 Failed to Reject Not Significant 
With 3.75 15.33 

Critical Thinking Without 3.66 12.03 45.50 0.54 Failed to Reject Not Significant 
With 3.83 13.92 

Problem-Solving Skills Without 3.66 11.69 39.50 0.30 Failed to Reject Not Significant 
With 3.78 14.92 

Engagement Without 3.66 12.03 45.50 0.54 Failed to Reject Not Significant 
With 3.77 13.92 

Exploration Without 3.53 11.72 40.00 0.30 Failed to Reject Not Significant 
With 3.75 14.83 

Evaluation Without 3.64 11.83 42.00 0.39 Failed to Reject Not Significant 
With 3.78 14.50 

Overall Without 3.67 11.44 35.00 0.20 Failed to Reject Not Significant 
With 3.75 15.67 

The result of the analysis using the Mann Witney U-
test  indicates that no significant differences were 
found in teachers’ efficiency between those with and 

without relevant training, as all -values ranged from 

0.20 to 0.54 and exceeded the 0.05 significance level. 
Although teachers with relevant training obtained 
slightly higher mean scores and mean ranks across all 
indicators, the differences were not statistically 
significant. 

Level of Efficiency vis-à-vis Position 
Variables Group Mean Mean 

Rank 
U Sig. Decision on Ho Interpretation 

Self-Discipline Teachers 3.72 12.00 38.00 0.49 Failed to Reject Not Significant 
School 
Head 

3.58 14.40 

Critical Thinking Teachers 3.66 12.58 46.00 0.91 Failed to Reject Not Significant 
School 
Head 

3.84 12.20 

Problem-Solving Skills Teachers 3.66 11.63 31.00 0.21 Failed to Reject Not Significant 
School 
Head 

3.78 15.80 

Engagement Teachers 3.67 11.95 37.00 0.41 Failed to Reject Not Significant 
School 
Head 

3.72 14.60 

Exploration Teachers 3.59 12.03 38.50 0.47 Failed to Reject Not Significant 
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School 
Head 

3.58 14.30 

Evaluation Teachers 3.66 12.32 44.00 0.79 Failed to Reject Not Significant 
School 
Head 

3.71 13.20 

Overall Teachers 3.72 12.08 39.50 0.57 Failed to Reject Not Significant 
School 
Head 

3.58 14.10 

at .05 level of Sig. 

No significant differences were found in teachers’ 

efficiency according to position, as all -values ranged 
from 0.21 to 0.91 and exceeded the 0.05 significance 

level. Although school heads had higher mean ranks in 
most indicators, the efficiency ratings of teachers and 
school heads were statistically comparable. 

Part V. Correlation of Level of Efficiency and Status of Challenges 

Relationship between Variables 
Indicators R Sig. Decision on 

Ho 
Interpretation 

Curriculum Materials and Resources → Level of Efficiency .579** 0.003 Reject Significant 

Pedagogical Knowledge → Level of Efficiency .765** <.001 Reject Significant 

Support for Inquiry → Level of Efficiency .628** 0.001 Reject Significant 

Overall Status of Challenges → Level of Efficiency .680** <.001 Reject Significant 
Legend: r: ±0.80-1.0 Very Strong; ±0.60-0.79 Strong; ±0.40-0.59 Moderate; ±0.20-0.39 Weak; ±0.00-0.19 Very Weak 

The finding shows significant positive relationships 
between all challenge indicators and teachers’ level of 

efficiency, with curriculum materials and resources 

having a moderate correlation ( ), 
support for inquiry having a strong correlation (

), and pedagogical knowledge 

having the strongest relationship (
). The overall correlation was also strong and 

significant ( ); therefore, all null 
hypotheses were rejected, indicating that higher 
reported challenge levels were associated with higher 
measured efficiency, although this relationship does 
not establish causation. 

IV. CONCLUSION AND 
RECOMMENDATIONS 

The study found that factors like age, education, 
teaching experience, and formal training did not 
significantly impact teachers' implementation of 
inquiry-based teaching, leading to acceptance of the 
null hypothesis regarding teacher profile differences. 
This suggests that effectiveness relies more on factors 

like beliefs, self-efficacy, resource access, mentoring, 
administrative support, and collaboration. Positive 
relationships were identified between teaching 
efficiency and resources, pedagogical knowledge, 
support for inquiry, and challenges, leading to the 
rejection of the null hypothesis about efficiency and 
challenges. This highlights the need for improved 
resources, professional development, and ongoing 
support systems. 

 Teachers should use structured time-management 
strategies, including clear time limits, task 
segmentation, timers, checklists, and progress 
trackers, to manage each phase of inquiry-based 
lessons effectively. 

 Teachers should use questioning strategies such 
as QFT, brainstorming, mind mapping, Think-
Pair-Share, chalk talks, question posters, and 
word walls to help learners formulate meaningful 
scientific questions. 

 Teachers should design real-world, collaborative 
problem-solving tasks that require learners to 
analyze situations, test hypotheses, apply 
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scientific concepts, and develop higher-order 
thinking skills. 

 Teachers should model effective questioning and 
use prompts, graphic organizers, real-world 
examples, collaborative discussions, and exit slips 
to strengthen learners’ self-questioning and 
critical-thinking abilities. 

 Teachers should provide sufficient time and 
resources for learners to repeat experiments, 
analyze results, revise procedures, and improve 
their conclusions through continuous 
investigation. 

 Teachers should use formative assessments such 
as concept maps, peer evaluations, reflective 
journals, and feedback activities to evaluate 
learners’ inquiry skills and improve instruction. 

 Schools should provide basic science equipment, 
inquiry-oriented lesson materials, experiment 
kits, multimedia resources, and a sustainable 
budget supported by school funds and community 
partnerships. 

 Schools should provide continuous, hands-on 
professional development that models inquiry 
strategies, promotes reflection, strengthens 
teachers’ self-efficacy, and extends beyond one-
time workshops. 

 Schools should establish formal mentoring and 
coaching programs in which experienced 
educators provide sustained guidance, feedback, 
and support for teachers implementing inquiry-
based learning. 

 Educational institutions should provide updated, 
standards-aligned, inquiry-based curriculum 
materials and train teachers to use them 
effectively in accordance with current curriculum 
requirements and scientific developments. 

 Future researchers should conduct longitudinal 
and mixed-methods studies to examine long-term 
effects on teachers and learners, while also 
exploring AI tools, virtual laboratories, resource 
availability, training, and institutional support. 

ACKNOWLEDGMENT 
The researcher sincerely expresses gratitude to all 
individuals who contributed to the completion of this 
study, especially Dr. Ariel A. Bongco, Dr. Vicente 
Lintag, Dr. Carolina S. Violeta, Dr. Ronaldo A. Punla, 

Mrs. Mia Franchezka Z. Nuevo, Mrs. Teresita 
Ordiales, the public school principals and head 
teachers of Orion District, and the instrument 
validators, Dr. Mario E. Dojillo Jr., Dr. Rhenn B. 
Songco, and Dr. Bingo B. Dela Cruz, for their 
guidance, permission, expertise, and support. Special 
appreciation is extended to Mrs. Irene B. Angeles and 
Dr. Isagani B. De Leon for their encouragement, 
mentorship, and valuable insights throughout the 
research process. Finally, the researcher gratefully 
acknowledges her husband, Joven N. Estrella, and her 
friend, Josephine Irangan, for their unwavering love, 
patience, moral support, and encouragement that 
helped make this accomplishment possible.  

REFERENCES 
[1]  Kotsis, K. T. (2024). Significance of experiments 

in inquiry-based science teaching. European 
Journal of Education and Pedagogy, 5(2), 86–92. 
https://doi.org/10.24018/ejedu.2024.5.2.815 

[2]  Arifin, Z., Sukarmin, S., Saputro, S., & Kamari, A. 
(2025a). The effect of inquiry-based learning on 
students’ critical thinking skills in science 

education: A systematic review and meta-analysis. 
Eurasia Journal of Mathematics Science and 
Technology Education, 21(3), em2592. 
https://doi.org/10.29333/ejmste/15988 

[3]  Ay, K., & Dağhan, G. (2023). The effect of the 

flipped learning approach designed with 
community of inquiry model to the development of 
students’ critical thinking strategies and social, 

teaching and cognitive presences. Education and 
Information Technologies, 28(11), 15267–15299. 
https://doi.org/10.1007/s10639-023-11809-2 

[4]  Cents-Boonstra, M., Lichtwarck-Aschoff, A., 
Lara, M. M., & Denessen, E. (2021). Patterns of 
motivating teaching behaviour and student 
engagement: a microanalytic approach. European 
Journal of Psychology of Education, 37(1), 227–

255. https://doi.org/10.1007/s10212-021-00543-3 
[5]  Li, L. (2023). Critical thinking from the ground up: 

teachers’ conceptions and practice in EFL 

classrooms. Teachers and Teaching, 29(6), 571–

593. 
https://doi.org/10.1080/13540602.2023.2191182 

[6]  Kamarudin, M. Z., & Noor, M. S. a. M. (2024b). 
Teacher’s practice in digital inquiry-based science 

https://uijrt.com/


103 

  
 

 
All rights are reserved by UIJRT.COM. 

United International Journal for Research & Technology 
 

Volume 07, Issue 12, 2026 | Open Access | ISSN: 2582-6832  

learning in a primary school. Journal of Science of 
Learning and Innovations., 1(1), 33–60. 
https://doi.org/10.1163/29497736-bja00004 

[7]  Teig, N. (2021). Inquiry in Science Education. In 
Springer international handbooks of education (pp. 
1–31). https://doi.org/10.1007/978-3-030-38298-
8_62-1 

[8]  Gillies, R. M. (2020). Dialogic Teaching during 
Cooperative Inquiry-Based Science: A Case Study 
of a Year 6 Classroom. Education Sciences, 
10(11), 328. 
https://doi.org/10.3390/educsci10110328 

[9]  Scholl, A., & Scholl, A. (2024, November 4). What 
is “Inquiry-Based Learning”?: Types, benefits, 

examples. SplashLearn Blog – Educational 
Resources for Parents, Teachers & Kids. 
https://www.splashlearn.com/blog/what-is-
inquiry-based-learning-a-complete-overview/ 

[10]  Jobs, V. T. (2024, March 8). What is Inquiry-Based 
Learning (IBL)? Types, benefits & how to  
Use. Vietnam Teaching Jobs. 
https://vietnamteachingjobs.com / what-is-inquiry-
based-learning/ 

[11]  Young, N. (2024, March 22). What is Inquiry-
based Learning: Benefits, Key Elements and 
Challenges. Teachfloor. 
https://www.teachfloor.com/elearning-
glossary/inquiry-based learning 

[12]  Docherty-Skippen, S. M., Karrow, D., & Ahmed, 
G. (2020a). Doing Science: Pre-Service Teachers’ 

Attitudes and Confidence Teaching Elementary 
Science and Technology. Brock Education Journal, 
29(1), 25–35. 
https://files.eric.ed.gov/fulltext/EJ1242702.pdf 

[13]  Brand, B. R. (2020). Integrating science and 
engineering practices: outcomes from a 
collaborative professional development. 
International Journal of STEM Education, 7(1). 
https://doi.org/10.1186/s40594-020-00210-x 

[14]  Birkey, M. (n.d.). Science in the elementary 
classroom. NWCommons. 
https://nwcommons.nwciowa.edu/education_mast
ers/324/ 

[15]  Ae Sung, K. (2019). Trends in Robotics-related 
Curricula of Elementary, Middle, and High 
Schools in Korea: A Review of the 2007, 2011 and 
2015 Revised Curricula. Universal  Journal of 

Educational Research, 7(5A):114-128. 
https://doi.org/10.13189/ujer.2019.071513 

[16]  Gray, W. P. G. (2021).     Elementary teachers’ 

implementation of Inquiry - Based instruction 
[PhD dissertation]. Walden University. 

[17]  Ederon, L. (2024). Inquiry-Based learning 
resource material for improved integrated process 
skills in elementary science. INTERNATIONAL 
JOURNAL OF MULTIDISCIPLINARY 
RESEARCH AND ANALYSIS, 07(04). 
https://doi.org/10.47191/ijmra/v7-i04-40 

[18]  Magno, E. S. (2020). 21st Century skills of Pre-
Service Secondary Teachers of Bataan Peninsula 
State University in Dinalupihan Campus. 
International Multidisciplinary Research Journal, 
1(4), 1–10. https://doi.org/10.54476/iimrj390 

[19]  Danga, R. (2019). The effects of Science Word 
wall. www.academia.edu. 
https://www.academia.edu/34097881/The_Effects
_of_Science_Word_Wall 

[20]  Guided Inquiry Process | Teaching great lakes 
Science. (n.d.) 
https://www.michiganseagrant.org/lessons/teacher
-tools/guided-inquiry-process/ 

[21]  Lindl, A., Krauss, S., Schilcher, A., & Hilbert, S. 
(2020). Statistical methods in transdisciplinary 
educational research. Frontiers in Education, 
5.https://doi.org/10.3389/feduc.2020.00097 

[22]  Azmay, N. a. M. N., Rosli, R., Maat, S. M., & 
Mahmud, M. S. (2023). Educational Research 
Trends on Statistical Reasoning and Statistical 
Thinking: A Systematic Literature review. 
International Journal of Academic Research in 
Progressive Education and Development, 12(2). 
https://doi.org/10.6007/ijarped/v12-i2/16921 

[23]  Victoria. (2021, June 16). 4 Of The Most Common 
Problems with Inquiry-Based Learning and How to 
Solve Them. Learning by Inquiry. 
https://www.learningbyinquiry.com/4-of-the-
most-common-problems-with-inquiry-based-
learning-and-how-to-solve-
them/#google_vignette 

[24]  Pasquinelli, E., Farina, M., Bedel, A., & Casati, R. 
(2020). Defining and educating critical thinking 
Report produced within the framework of Work 
Package 1 EEC Project -Critical Education (ANR-

https://uijrt.com/


104 

  
 

 
All rights are reserved by UIJRT.COM. 

United International Journal for Research & Technology 
 

Volume 07, Issue 12, 2026 | Open Access | ISSN: 2582-6832  

18-CE28-0018). tdlc.ucsd.edu. 
https://jeannicod.ccsd.cnrs.fr/ijn_02939347 

[25]  Reiser, B. J., Novak, M., McGill, T. a. W., & 
Penuel, W. R. (2021). Storyline Units: An 
Instructional Model to Support Coherence from the 
Students’ Perspective. Journal of Science Teacher 

Education, 32(7), 805–829. 
https://doi.org/10.1080/1046560x.2021.1884784 

[26]  Ivory, A. (2023, September 6). What Is Inquiry-
Based Learning in Science? HMH. 
https://www.hmhco.com/blog/what-is-inquiry-
based-learning-in-science 

[27]  Mao, Y. (2023). Issues and Strategies in Inquiry-
Based Learning Evaluation. Open Journal of Social 
Sciences, 11(04), 422–440. 
https://doi.org/10.4236/jss.2023.114030 

[28]  Brown, P. (2023, April 7). Exploring before 
explaining sparks learning. Edutopia. 
https://www.edutopia.org/article/explore-before-
explain-elementary-science/ 

[29]  Top Hat. (2020, September 16). Inquiry-Based 
Learning Definition and Meaning | Top hat. 
https://tophat.com/glossary/i/inquiry-based-
learning/ 

[30]  Top Hat. (2024, April 23). Pedagogical Knowledge 
Definition and Meaning | Top hat. 
https://tophat.com/glossary/p/pedagogical-
knowledge/ 

[31]  Fissore, C., Marchisio, M., Roman, F., & Sacchet, 
M. (2021). Development of Problem Solving Skills 
with Maple in Higher Education. In 
Communications in computer and information 
science (pp. 219–233). 
https://doi.org/10.1007/978-3-030-81698-8_15 

[32]  Durmonski, I., & Durmonski, I. (2023, December 
29). What is Self-Discipline? (Definition & 
meaning). Durmonski.com. 
https://durmonski.com/self-improvement/what-is-
self- discipline/#easy-footnote-bottom-1-24641 

[33]  Staff, D. (2023, April 4). 6 Strategies & supports 
for the Inquiry-Based classroom. 
 Education Blog. based-classroom/ 

[34]  Boydston, J. A., & Nagel, E. (1988). Logic: The 
Theory of Inquiry John Dewey, the Later Works, 
1925-1953, Vol. 12. HENRY HOLT AND 
COMPANY, INC. 
https://philpapers.org/rec/BOYLTT 

[35]  Main, P. (2023, February 14). John Dewey's 
Theory. Retrieved from https://www.structural-      
learning.com/post/john-deweys-theory 

[36]  Dewey, John | Internet Encyclopedia of 
Philosophy. (n.d.). https://iep.utm.edu/john-
dewey/ 

[37]   Henne, C. (2022). Framed and Framing Inquiry: 
Development and Defence of John 
Dewey&rsquo;s Theory of Knowledge [Apollo - 
University of Cambridge Repository]. 
https://doi.org/10.17863/CAM.87164 

[38]  Howley-Rouse, A. (2021, April 13). Dewey’s 

educational philosophy. THE EDUCATION HUB. 
https://theeducationhub.org.nz/deweys-
educational-philosophy/ 

[39]  The theories of Jean Piaget. (n.d.-b). 
https://www.teach-
nology.com/currenttrends/constructivism/piaget/t
heories.html 

[40]  Simply Psychology. (2024b, August 9). 
Vygotsky's Zone of Proximal Development. 
https://www.simplypsychology.org/zone-of-
proximal-development.html 

[41]  Rusconi, G. (2024, October 24). Vygotsky 
Scaffolding Theory & Zone of Proximal 
Development. Cloud Assess. 
https://cloudassess.com/blog/vygotsky-
scaffolding-theory/ 

[42]  Lev Vygotsky’s Theory of Child Development - 
Gowrie NSW. (n.d.). 
https://www.gowriensw.com.au/thought-
leadership/vygotsky-theory 

[43]  Kersting, M., Karlsen, S., Ødegaard, M., Olufsen, 
M., Kjærnsli, M., & Lunde, M. L. S. (2023). 
Studying the quality of inquiry-based teaching in 
science classrooms. A systematic video study of 
inquiry-based science teaching in primary and 
lower-secondary schools. International Journal of 
Science Education, 45(17), 1463–1484. 
https://doi.org/10.1080/09500693.2023.2213386 

[44]  Jerrim, J., Oliver, M., & Sims, S. (2020). The 
relationship between inquiry-based teaching and 
students’ achievement. New evidence from a 

longitudinal PISA study in England. Learning and 
Instruction, 80, 101310. 
https://doi.org/10.1016/j.learninstruc.2020.101310 

https://uijrt.com/


105 

  
 

 
All rights are reserved by UIJRT.COM. 

United International Journal for Research & Technology 
 

Volume 07, Issue 12, 2026 | Open Access | ISSN: 2582-6832  

[45]  Toma, R. B., Yánez-Pérez, I., & Meneses-Villagrá, 
J. Á. (2024). Measuring Self-Efficacy beliefs in 
teaching Inquiry-Based science and the nature of 
scientific inquiry. Science & Education. 
https://doi.org/10.1007/s11191-024-00553-9 

[46]  Alarcon, D. a. U., Talavera-Mendoza, F., Paucar, 
F. H. R., Caceres, K. S. C., & Viza, R. M. (2023). 
Science and inquiry-based teaching and learning: a 
systematic review. Frontiers in Education, 8. 
https://doi.org/10.3389/feduc.2023.1170487 

[47]  Norman, Z. D., PhD. (2022). Understanding the 
Effect of Inquiry-Based Learning Experiences on 
Students’ Engagement and Social &amp; 

Academic Success in Public School Science and 
Math Education. SSRN Electronic Journal. 
https://doi.org/10.2139/ssrn.4148931 

[48]  Amerstorfer, C. M., & Von Münster-Kistner, C. F. 
(2021). Student Perceptions of Academic 
Engagement and Student-Teacher Relationships in 
Problem-Based Learning. Frontiers in Psychology, 
12. https://doi.org/10.3389/fpsyg.2021.713057 

[49]  Shanmugavelu, G., Parasuraman, B., Ariffin, K., 
Kannan, B., & Vadivelu, M. (2020). Inquiry 
method in the teaching and learning process. 
Shanlax International Journal of Education, 8(3), 
6–9. https://doi.org/10.34293/education.v8i3.2396 

[50]  Bullock, C. (2023, May 4). Inquiry-Based 
Learning: Empowering Students through Curiosity 
and Exploration. Medium. 
https://lamslearning.medium.com/inquiry-based-
learning-empowering-students-through-curiosity-
and-exploration-1f5d55a91d7d 

[51]  Mao, Y. (2023). Issues and Strategies in Inquiry-
Based Learning Evaluation. Open Journal of Social 
Sciences, 11(04), 422–440. 
https://doi.org/10.4236/jss.2023.114030 

[52]  Sam, R. (2024). Systematic review of inquiry-
based learning: assessing impact and best practices 
in education. F1000Research, 13, 1045. 
https://doi.org/10.12688/f1000research.155367.1 

[53]  Belo, R. A. (2021). Effects of inquiry-based 
learning on the performance of the learners: a 
literature review. Global Scientific Journal, 9(7), 
284–292. 

[54]  Dresden, J., & Curcio, R. (2024). Practicing what 
we teach: inquiry-based learning for teacher 

educators. School-University Partnerships. 
https://doi.org/10.1108/sup-04-2024-0005 

[55]  Nicol, C. B. (2021). An overview of Inquiry-Based 
science instruction amid challenges. Eurasia 
Journal of Mathematics Science and Technology 
Education, 17(12), em2042. 
https://doi.org/10.29333/ejmste/11350 

[56]  Gholam, & Petro, A. (2019). Inquiry-Based 
Learning: student teachers’ challenges and 

perceptions. Journal of Inquiry and Action in 
Education, 10(2), 6. 
https://digitalcommons.buffalostate.edu/cgi/viewc
ontent.cgi?article=1165&context=jiae 

[57]  Hofer, E., & Lembens, A. (2019). Putting inquiry-
based learning into practice: How teachers 
changed their beliefs and attitudes through a 
professional development program. Chemistry 
Teacher International, 1(2). 
https://doi.org/10.1515/cti-2018-0030 

[58]  Zhao, F., Roehrig, G., Patrick, L., Chantal, L., & 
Cotner, S. (2021). Using a Self-Determination 
theory approach to understand student perceptions 
of Inquiry-Based learning. Teaching & Learning 
Inquiry the ISSOTL Journal, 9(2). 
https://doi.org/10.20343/teachlearninqu.9.2.5 

[59]  Arifin, Z., Sukarmin, S., Saputro, S., & Kamari, A. 
(2025). The effect of inquiry-based learning on 
students’ critical thinking skills in science 

education: A systematic review and meta-analysis. 
Eurasia Journal of Mathematics Science and 
Technology Education, 21(3), em2592. 
https://doi.org/10.29333/ejmste/15988 

[60]  Samadun, S., Setiani, R., Dwikoranto, D., & 
Marsini, M. (2023). Effectiveness of inquiry 
learning models to improve students’ critical 

thinking ability. IJORER International Journal of 
Recent Educational Research, 4(2), 203–212. 
https://doi.org/10.46245/ijorer.v4i2.277 

[61]  Carvalho, R. S. C., De Miranda, S. D. C., & De-
Carvalho, P. S. (2020). O ensino de Ciências por 
Investigação e suas contribuições na Educação 
Básica: uma revisão sistemática da literatura. 
Research Society and Development, 9(11), 
e80091110564. https://doi.org/10.33448/rsd-
v9i11.10564 

[62]  Kotsis, K. T. (2024). Significance of experiments 
in inquiry-based science teaching. European 

https://uijrt.com/


106 

  
 

 
All rights are reserved by UIJRT.COM. 

United International Journal for Research & Technology 
 

Volume 07, Issue 12, 2026 | Open Access | ISSN: 2582-6832  

Journal of Education and Pedagogy, 5(2), 86–92. 
https://doi.org/10.24018/ejedu.2024.5.2.815 

[63]  Scott, L. M., Zhu, Y., Nesmith, S. M., Jiao, Y., & 
Ditmore, E. (2024). Bridging inquiry-based 
science learning through children’s literature: A 

case study of an initial teacher certification 
program. Electronic Journal for Research in 
Science & Mathematics Education, 28(2), 100–

138. 
https://files.eric.ed.gov/fulltext/EJ1449931.pdf 

[64]  Wagh, A., Cook‐Whitt, K., & Wilensky, U. (2019). 
Bridging inquiry‐based science and 

constructionism: Exploring the alignment between 
students tinkering with code of computational 
models and goals of inquiry. Journal of Research 
in Science Teaching, 54(5), 615–641. 
https://doi.org/10.1002/tea.21379 

[65]  Van Uum, M. S. J., Peeters, M., & Verhoeff, R. P. 
(2019). Professionalising primary school teachers 
in guiding Inquiry-Based Learning. Research in 
Science Education, 51(S1), 81–108. 
https://doi.org/10.1007/s11165-019-9818-z 

[66]  Dool, M. A., Akhtar, N., & Khan, N. (2021). 
Inquiry-Based Learning Practices for science 
teaching in Elementary Grades: A Literature 
Review of the Asian countries. Global Educational 
Studies Review, VI(IV), 54–63. 
https://doi.org/10.31703/gesr.2021(vi-iv).06 

[67]  Margot, K. C., & Kettler, T. (2019). Teachers’ 

perception of STEM integration and education: a 
systematic literature review. International Journal 
of STEM Education, 6(1). 
https://doi.org/10.1186/s40594-018-0151-2 

[68]  Li, X., Zhang, Y., Yu, F., Zhang, X., Zhao, X., & 
Pi, Z. (2024). Do science teachers’ believes related 

to inquiry-based teaching affect students’ science 

process skills? Evidence from a multilevel model 
analysis. Disciplinary and Interdisciplinary 
Science Education Research, 6(1). 
https://doi.org/10.1186/s43031-023-00089-y 

[69]  Scott, L., Zhu, Y., Nesmith, S., Jiao, Y., & 
Ditmore, E. (2024, October 11). Bridging Inquiry-
Based Science Learning through Children’s 

Literature: A Case Study of an Initial Teacher 
Certification Program. 
https://ejrsme.icrsme.com/article/view/23329 

[70]  Strat, T. T. S., Henriksen, E. K., & Jegstad, K. M. 
(2023). Inquiry-based science education in science 
teacher education: a systematic review. Studies in 
Science Education, 60(2), 191–249. 
https://doi.org/10.1080/03057267.2023.2207148 

[71]  Kamarudin, M. Z., & Noor, M. S. a. M. (2024). 
Teacher’s practice in digital inquiry-based science 
learning in a primary school. Journal of Science of 
Learning and Innovations., 1(1), 33–60. 
https://doi.org/10.1163/29497736-bja00004 

[72]  Sager, M., Pierce, K., & Murillo, J. (2025). 
Enhancing Inquiry-Based Science instruction: The 
role of professional learning communities and 
instructional coaching for elementary science 
teachers. Sager | Journal of Education and Learning 
| CCSE. https://doi.org/10.5539/jel.v14n5p26 

[73]  Havu-Nuutinen, S., Kervinen, A., Uitto, A., Laine, 
A., Koliseva, A., Pyykkö, L., Impiö, P., & Aittola, 
T. (2019). PRE-SERVICE AND IN-SERVICE 
TEACHERS’ EXPERIENCES OF INQUIRY-
BASED PRIMARY SCIENCE TEACHING: a 
COLLABORATIVE TEAM TEACHING 
MODEL. Journal of Baltic Science Education, 
18(4), 583–594. 
https://doi.org/10.33225/jbse/19.18.583 

[74]  Nollmeyer, G. E., Morrison, J., & Baldwin, K. A. 
(2019). Barriers to Authentic Science Inquiry in 
the Elementary Classroom. Eric, 30(1), 1–6. 
https://files.eric.ed.gov/fulltext/EJ1248548.pdf 

[75]  Pacadaljen, L. M. (2024). Hurdling obstructions on 
instructional management of science teachers in 
schools with challenging laboratory resources. 
ResearchGate, 9(10), 1–12. 
https://doi.org/10.59429  

[76]  Syahputra, A., Harahap, R. D., & Safitri, I. (2022). 
An analysis of student learning challenges in 
elementary School science subject. Jurnal 
Kependidikan Jurnal Hasil Penelitian Dan Kajian 
Kepustakaan Di Bidang Pendidikan Pengajaran 
Dan Pembelajaran, 8(1), 237. 
https://doi.org/10.33394/jk.v8i1.4508 

[77]  Ederon, L. (2024). Inquiry-Based learning 
resource material for improved integrated process 
skills in elementary science. INTERNATIONAL 
JOURNAL OF MULTIDISCIPLINARY 
RESEARCH AND ANALYSIS, 07(04). 
https://doi.org/10.47191/ijmra/v7-i04-40 

https://uijrt.com/


107 

  
 

 
All rights are reserved by UIJRT.COM. 

United International Journal for Research & Technology 
 

Volume 07, Issue 12, 2026 | Open Access | ISSN: 2582-6832  

[78]  Dahn, M., Lee, C., Enyedy, N., & Danish, J. 
(2021). Instructional improv to analyze inquiry-
based science teaching: Zed’s dead and the missing 

flower. Smart Learning Environments, 8(1). 
https://doi.org/10.1186/s40561-021-00156-9 

[79]  Xu, S., Reiss, M. J., & Lodge, W. (2024). 
Enhancing scientific creativity through an inquiry-
based teaching approach in secondary science 
classrooms. International Journal of Science 
Education, 1–18. 
https://doi.org/10.1080/09500693.2024.2419987 

[80]  Antonio, R. P., & Prudente, M. S. (2023). Effects 
of Inquiry-Based Approaches on Students’ Higher-
Order Thinking Skills in Science: A Meta-
Analysis. International Journal of Education in 
Mathematics Science and Technology, 12(1), 251–

281. https://doi.org/10.46328/ijemst.3216 
[81]  Tirol, B. F. C., & Bastida, M. B. (2021). The 

effects of inquiry-based approach on pupils’ 

performance and motivation in science. 
Kalamboan, 1, 87–102. 
https://doi.org/10.61864/kalamboan.v1i1.9 

[82]  Sarsale, J. S., & Langub, M. K. C. (2023). Effects 
of student-centered learning approaches towards 
interest in science. Journal of Research Policy & 
Practice of Teachers & Teacher Education, 13(2), 
73–85. 
https://doi.org/10.37134/jrpptte.vol13.2.5.2023 

[83]  Guerrero, N. J. S., & Bautista, N. R. G. (2023). 
INQUIRY-BASED TEACHING IN 
SECONDARY SCIENCE. International Journal of 
Social Sciences & Humanities, 8(2), 146–154. 
https://doi.org/10.58885/ijssh.v08i2.146.jg 

[84]  Garcia, G. M., Manalo, J. P., & Caballes, D. G. 
(2024). Collaborative Insights into Improving 
Inquiry-Based Science Teaching: A Comparative 
Study of Filipino Teachers and International 
Educators. ResearchGate, 733–740.  

[85]  Campbell, T., Singh, D., Hillier, C., J-f, N., & 
Sears, H. (2023). Preparing elementary preservice 
teachers for Inquiry-Based science and 
mathematics instruction through a novel initiative. 
Canadian Journal of Science Mathematics and 
Technology Education, 23(4), 703–719. 
https://doi.org/10.1007/s42330-023-00303-z 

[86]  Donohue, K., Buck, G. A., & Akerson, V. (n.d.). 
Where’s the science? Exploring a new science 

teacher educator’s theoretical and practical 
understandings of scientific inquiry. 
https://eric.ed.gov/?id=EJ1204352 

[87]  Baniqued, W. B., & Bautista, R. G. (2024). 
Teachers’ Preparedness on Pedagogical Practices 

in K-12 Science Education: Foundations for 
Crafting an Effective Science Program. American 
Journal of Educational Research, 12(8), 291–297. 
https://doi.org/10.12691/education-12-8-1 

[88]  Creswell, J. W., & Creswell, J. D. (2024). Research 
design: Qualitative, quantitative, and mixed 
methods approaches (6th ed.). Sage Publications..  

[89]  Pallant, J. (2020). SPSS Survival Manual: A Step 
by Step Guide to Data Analysis Using IBM SPSS. 
Routledge. 

[90]  Field, A. (2024). Discovering Statistics Using IBM 
SPSS Statistics (6th ed.). SAGE Publications. 

[91]  Etikan, I., Musa, S. A., & Alkassim, R. S. (2020). 
Comparison of convenience sampling and 
purposive sampling. American Journal of 
Theoretical and Applied Statistics, 9(1), 1–4.  

[92]  Ederon, L. (2024). Inquiry-based learning resource 
material for improved integrated process skills in 
elementary science. International Journal of 
Multidisciplinary Research and Analysis, 7(04).  

[93]  Mao, Y. (2023). Issues and strategies in inquiry-
based learning evaluation. Open Journal of Social 
Sciences, 11(04), 422–440.  

[94]  Lindl, A., Krauss, S., Schilcher, A., & Hilbert, S. 
(2020). Statistical methods in transdisciplinary 
educational research. Frontiers in Education, 5.  

[95]  Bobbitt, Z. (2022, March 7). Kruskal-Wallis Test: 
Definition, formula, and example. Statology. 
https://www.statology.org/kruskal-wallis-test/ 

 

 

 

 

 

 

 

https://uijrt.com/

