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Assessment of Inquiry-Based Learning (IBL) Approach in Teaching Science

ABSTRACT

	The study aimed to assess the Inquiry-Based Learning Approach in teaching Science. It was conducted in the Science class of Grade VI pupils of Mote Elementary School, Mote, Pinalpalan, Malita, Davao Occidental, in the second quarter of the school year 2023-2024. The study used a quasi-experimental research design. Forty-eight (48) pupils were used as subjects of the study. Mean scores were calculated to describe the information, and a t-test was used to test the hypothesis outlined in this study. Results showed that the academic performance of pupils of both the control and experimental groups during the pretest was satisfactory. Moreover, there was no significant difference in the pretest scores of the pupils between the control and experimental groups. However, the results of the posttest revealed a significant difference in the performance of pupils between the control and experimental groups. The experimental group, which was given the Inquiry-Based Learning Approach, performed better than the control group, which was provided with the Conventional Teaching Method.
On the other hand, a significant difference was observed between the pretest and posttest results of the Grade VI pupils taught using the Conventional Teaching Method. Furthermore, a significant difference was found between the pretest and posttest scores of the pupils exposed to the Inquiry-Based Learning Approach. Generally, the findings of the present study suggest that the Inquiry-Based Learning Approach was significantly more effective than the other method used in the study, as it substantially improved the academic performance of the Grade VI pupils in Science.
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1. INTRODUCTION 
The rapid evolution of the 21st century has transformed the demands placed upon education systems worldwide. Beyond foundational knowledge, there is now an urgent need to equip learners with life skills such as critical thinking, creativity, collaboration, and communication—competencies essential for navigating complex real-world challenges. These life skills are cultivated not only through curriculum content but, more significantly, through how learning is facilitated in classrooms and how outcomes are assessed (OECD, 2021). One of the enduring challenges in this context is the persistent gap in learning outcomes, particularly in science education, which is often attributed to the continued use of outdated and ineffective teaching strategies.
A prevalent issue in many classrooms is the passivity of learners during instruction. Students are frequently reluctant, hesitant, or even afraid to participate, ask questions, or express their ideas. This passivity impedes the development of higher-order thinking skills and diminishes learner engagement (Dewi et al., 2022). One underlying cause of this phenomenon is the dominant use of traditional, teacher-centered methods, characterized by one-way transmission of knowledge with limited student interaction or inquiry-based engagement (Kaur & Noman, 2020). Such pedagogical approaches limit students' ability to explore concepts meaningfully, leading to poor comprehension, decreased motivation, and reduced retention of knowledge.
Recent educational studies emphasize that student-centered instructional models—particularly Inquiry-Based Learning (IBL)—foster deeper understanding, engagement, and improved academic performance (Amin & Malik, 2021). Inquiry-based learning is a constructivist approach that encourages students to actively explore questions, engage in problem-solving, and derive knowledge through investigation and experimentation. By shifting the learning process from passive reception to active discovery, IBL empowers students to think critically, analyze information, and develop independence in learning (Al-Harbi et al., 2022). In contrast, conventional methods often fail to stimulate curiosity or support the development of essential 21st-century competencies (Rahmawati & Widodo, 2023).
Moreover, selecting the appropriate learning model has a significant influence on students' cognitive and affective outcomes. Ineffective models can lead to disengagement, monotony, and conceptual misunderstandings, thereby undermining the entire educational process (Singh & Devi, 2021). In contrast, research supports the idea that IBL not only improves academic achievement but also enhances students' scientific literacy, collaborative skills, and confidence in expressing their ideas (Rahayu et al., 2020).
Given these insights, it is imperative to reassess current instructional practices, especially in foundational subjects such as Science. This study proposes the implementation and assessment of the Inquiry-Based Learning Approach in teaching Grade VI Science. It aims to assess the effectiveness of IBL in improving learners' academic performance while also developing the critical life skills required by contemporary society.
This research was conducted at Mote Elementary School, Mote, Pinalpalan, Malita, Davao Occidental, and focused on Grade VI pupils. Specifically, the study aimed to (1) compare the academic performance of learners taught using the conventional teaching method and those taught using the Inquiry-Based Learning Approach in Science VI through analysis of their pretest and posttest scores; (2) determine the significance of the difference in academic performance between the two groups; and (3) assess the gain scores of pupils under each instructional method. The findings of this study are anticipated to offer empirical support for integrating IBL in elementary science education and to serve as a basis for pedagogical improvement toward more learner-centered, life skills-oriented instruction.

2. methodology 

2.1 Research Locale

The study was conducted in Mote Elementary School, Mote, Pinalpalan, Malita, Davao Occidental. The school is one of the four public schools in the said barangay. It has an area of approximately 5,000 square meters, comprising four school buildings and an open ground where pupils gather and socialize. The school was established in 1999. There are 224 pupils currently enrolled for the 2023-2024 school year, with 13 permanent teachers. The learners in this school belong to Tagakaulo and Bisaya tribal groups. The class heterogeneous by nature that composed of diverse types of learners with different family background. 

2.2 Research Design

This study employed a quasi-experimental research design comprising an experimental and a control group. Grouping was done by dividing the Science VI class into two groups where the members of each group were selected randomly through drawing of lots. Moreover, the respondents in each group were not informed that they were the subjects of the experiment, allowing them to act and behave naturally, just as in an ordinary class session. 

2.3 Sampling Design

A complete enumeration was employed, with the Grade VI pupils of Mote Elementary School as the subjects of the study. The study utilized forty-eight (48) Grade VI pupils who were randomly assigned to the experimental and control groups through a lottery draw.

2.4 Research Instrument

Teacher-made pretest and posttest questionnaires based on the learning competencies in Science VI topics were used to assess the academic performance of the learners. The teacher, also serving as the researcher, administered the 30-item science test for both the pretest and posttest. These sets of tests were given to both the control and experimental groups. However, the test questionnaires were subjected to validation prior to their use in this study. 
Respondents of the Study

The respondents in this study were forty-eight (48) Grade VI pupils, comprising 19 males and 29 females, from Mote Elementary School in Malita West District, Davao Occidental. Their distribution is shown in table 1.

Table 1. Distribution of samples and respondents of the study
	
Group
	Sexes
	Total No. of Learners

	
	        Male                       Female
	

	Control
Experimental
Total
	         10                            14
         13                            11
         23                            25
	24
24
48



2.5 Data Gathered

The study employed a 30-item teacher-made test, which was administered for both the pretest and posttest. The data which arose from both tests were scrutinized and analyzed. These were interpreted based on the percentage score of learners who fall under the following grading scale: 


Table 2. Level of Proficiency, Range of Scores, and Descriptions of Test Scores 

	Level of Proficiency 
	Range of Scores
	Descriptions 

	Outstanding
	27 – 30
	Exceeds the core requirements in terms of knowledge, skills, and understanding of the concept and applications and can transfer them automatically and flexibly through authentic performance tasks.


	Very Satisfactory
	24 – 26
	Developed the fundamental knowledge skills and core understanding of the concept and applications and can transfer them independently through authentic performance tasks.


	Satisfactory
	21 – 23
	Developed the fundamental knowledge and skills and core understanding of the concept and applications, with little guidance from the teacher and peers, and can transfer the understanding through authentic performance tasks.


	Fairly Satisfactory
	18 – 20
	Possesses the minimum knowledge and skills and core understanding of the concept and applications but needs help throughout the performance of authentic tasks.

	Did Not Meet Expectations
	17 and below
	Struggles with understanding; prerequisite and fundamental knowledge and/or skills on the concepts and applications have not been acquired or developed adequately to aid understanding.



2.6 Data Gathering Procedure

During the study, the researcher obtained permission from the Schools Division Superintendent to conduct the study at Mote Elementary School. The Public Schools District Supervisor and School Head were given a copy of the endorsement from the Schools Division Superintendent, along with a cover letter on the subject of the study, to solicit their support and cooperation. The School Head was informed of the study's duration.

The lessons for both the experimental and control groups were designed based on the teacher-made daily lesson log plan. The topic covered in the study was the least learned competency in Science about the Motions of the Earth as identified by the Science Department of Department of Education, Division of Davao Occidental.

The Table of Specifications (TOS) was prepared as the basis for constructing teacher-made tests. The letter request and validation form were sent to the validators for their comments and suggestions to enhance the researcher-made test.  

The researcher personally administered the test. The pretest was administered to both control and experimental groups. The time slot for the control group was 08:10-09:00, while the experimental group was at 09:00-09:50 each morning. Both the experimental and control groups were given 50 minutes. Time allotment. At the end of the learning competency, the posttest was administered. The data gathered were tabulated, analyzed, and interpreted.

2.7 Statistical Tools

Results were analyzed using the independent sample T-test and paired sample T-test. The independent sample T-test was used to determine the significant difference between the pretest and posttest of both the experimental and control groups. The paired sample T-test was used to find significant differences between the pretest and posttest scores of both the experimental and control groups.

3. results and discussion

3.1 Pretest Scores of the Control and Experimental Groups
 
As shown in Table 3, the experimental group achieved a higher mean score of 10.33 with a standard deviation of ±1.95. In contrast, the control group obtained a mean score of 9.83 with a standard deviation of ±2.99. However, the performance of both groups was described as being at a fairly satisfactory level of proficiency. It indicated that the performance of the pupils at this level struggle with his/her understanding; prerequisite and fundamental knowledge have not been acquired or developed adequately to aid understanding. More concepts are not learned. 

Table 3. Pretest Scores of the Control and Experimental Groups
	      Groups                            N                Mean           SD        Descriptive Equivalent

	Control Group                       24               9.83          ±2.99           Fairly Satisfactory

	Experimental Group             24              10.33          ±1.95           Fairly Satisfactory



Despite this fact, the researcher found no significant difference between the pretest scores of the control and experimental groups (Table 4).

Table 4. Test of Difference on Pretest Scores between Control and Experimental Groups
	Group
	N
	Mean
	SD
	t
	P-value
	Description
	Decision

	Control
	24
	9.83
	±2.99
	.687
	0.68
	Not Significant
	Accept Ho1

	Experimental
	24
	10.33
	±1.95
	
	
	
	



The results revealed that the control and experimental groups had the same level of knowledge and competence in the topic prior to the experiment. It could be attributed to the knowledge acquired by pupils through their previous schooling, which they attain by reading science books.  

3.2 Posttest Scores of the Control and Experimental Groups

At the end of the experiment, a posttest was administered, and the mean scores of the Conventional Teaching Method and the Inquiry-Based Learning Approach in teaching science, along with their standard deviations and descriptive equivalents, are shown in Table 5.   

Table 5. Posttest Scores of the Control and Experimental Groups
	      Groups                          N             Mean          SD             Descriptive Equivalent

	Control Group                    24            17.88         ±3.33                    Satisfactory

	Experimental Group           24            24.00         ±2.32               Very Satisfactory



Based on the results indicated in the table above, pupils taught with the Inquiry-Based Learning Approach achieved a mean score of 24.00 ± 2.32, which was interpreted as a very satisfactory level of performance. Furthermore, this means that the performance level of the pupils at this level has developed the fundamental knowledge and core understandings.

On the other hand, learners exposed to the Conventional Teaching Method achieved a satisfactory level of performance, as indicated by an average of 17.88 ± 3.33. It implies that the performance level has developed the fundamental knowledge and core understanding with little guidance from the teacher and/or with some assistance from peers.

There was a significant difference between the posttest scores of the control and experimental groups. It suggests that learners' knowledge improved significantly when they were exposed to the Inquiry-Based Learning Approach compared to those taught using the Conventional Teaching Method shown in Table 6. 

Table 6. Test of Difference on the Posttest Scores between Control and Experimental Group
	Group
	N
	Mean
	SD
	t
	P-value
	Description
	Decision

	Control
	24
	17.88
	±3.33
	7.396
	.000
	Significant
	Reject Ho1

	Experimental
	24
	24.00
	±2.32
	
	
	
	



The researcher attempted to determine the knowledge gained by pupils using the conventional teaching method by comparing their pretest and posttest scores. Results are presented in Table 7.

Table 7. A Paired T-test Comparing the Pretest and Posttest Scores of the Pupils in the Control Group
	Control 
Group
	N
	Mean
	SD
	T
	P-value
	Description
	Decision

	Pretest 
	24
	9.83
	±2.99
	21.537
	.000
	Significant
	Reject HO2

	Posttest 
	24
	17.88
	±3.33
	
	
	
	



There was a significant difference between the pretest and posttest performance of the pupils exposed to the Conventional Teaching Method. This implies that the academic performance of the pupils after two weeks' exposure to the Conventional Teaching Method showed improved performance among the learners.  

Similarly, the difference in pupil performance under the Inquiry-Based Learning Approach was also tested. As shown in Table 8, the researcher rejected the null hypothesis since a significant difference was observed between the pretest and posttest scores of the pupils taught using the Inquiry-Based Learning Approach. Generally, neither the use of the Conventional Teaching Method nor the Inquiry-Based Learning Approach have improved the performance of the Grade 6 pupils in Science. However, it was distinctly observed that learning was significantly improved with the Inquiry-Based Learning Approach. 






Table 8. A Paired T-test Comparing the Pretest and Posttest Scores of the Pupils in the Experimental Group
	Experimental Group
	N
	Mean
	SD
	t
	P-value
	Description
	Decision

	Control
	24
	10.33
	±1.95
	45.715
	.000
	Significant
	Reject HO2

	Experimental
	24
	24.00
	±2.32
	
	
	
	



4. Conclusion
Based on the findings, both the control and experimental groups exhibited a fairly satisfactory level of proficiency in the pretest, indicating minimal prior understanding of the Science concepts to be taught. The mean pretest score of the experimental group (10.33) was slightly higher than that of the control group (9.83). However, the difference was not statistically significant, confirming that both groups started at the same level of academic performance. This baseline similarity established the validity of the comparative assessment between the teaching approaches. These findings support the existing literature, which emphasizes the role of pretests in gauging students' readiness and providing a foundation for measuring learning growth.
Following the intervention, the posttest results revealed a statistically significant improvement in both groups; however, the experimental group, which was taught using the Inquiry-Based Learning Approach, demonstrated a markedly higher mean score (24.00) with a "Very Satisfactory" performance level compared to the control group's mean score of 17.88, rated as "Satisfactory." The paired t-tests confirmed significant gains in both groups, but the larger improvement in the experimental group emphasized the effectiveness of Inquiry-Based Learning in enhancing Science achievement. These findings confirm the positive impact of learner-centered, inquiry-driven instruction on developing deeper understanding and critical thinking skills among Grade 6 pupils.
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