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Introduction
In light of the swift and constant development of technology and the sheer magnitude of accessible information, traditional means of education may prove inadequate in the requirements of the 21st century. The acquisition of precise data is a crucial aspect; however, it is equally imperative to cultivate the skills required to scrutinize, interpret, and utilize the knowledge and skills proficiently. One subject that offers an excellent platform for equipping students with these skills is Science. The pedagogy of Science entails the application of the scientific method, founded on empirical investigation and experimentation, as well as using logical reasoning to address various challenges. From this standpoint, prospective science teachers should possess the necessary pedagogical expertise,  instructional designs, research-based practices, and current trends and issues in STEM education to go along with the changes of time (Rogayan, 2019).
The quality of education is contingent upon the learning environment and the teacher's pedagogical skills (Johnson, 2007). The term "evidence-based teaching" encompasses various teaching practices, including active Learning, that have been demonstrated to impact student academic performance positively (Owens et al., 2017). Active learning strategies encompass a range of techniques such as small-group discussion (Tanner, 2013), employment of technological response tools like "clickers" (Cotner et al., 2008), utilization of collaborative activities like one-minute papers or guided worksheets based on guided inquirt and active learning strategies (Berlein et al., 2008). Application of these teaching strategies means comprehending, acknowledging, and enhancing learners' proficiencies while simultaneously modifying pedagogy to tackle the learner's needs. Therefore, implementing active student-centered teaching methods would facilitate the attainment of this objective (Keenan & Fontaine, 2012).
The importance of academic achievement has consistently motivated educators to employ various methods to concentrate and effectively shape students' Learning. John Dewey's "learning by doing" teaching strategy is one of the excellent student-centered pedagogical approaches that can fill the learning gap of students in the 21st century. According to Schiro (2012), Dewey believed education was essential for social and moral development. As opposed to traditional settings, Dewey argued that classrooms should move away from conventional formats and instead offer flexible and varied learning tasks applicable across different societal contexts (Gutek, 2014). Within these educational settings, students are perceived as distinct entities, with each child actively constructing their knowledge through personal interpretation instead of relying solely on teacher-led instruction. (Schiro, 2013).
Several scholarly articles have examined the efficacy of Learning by doing concerning various educational levels. According to Aguado (2018), many students could acquire practical knowledge of the basics of research by implementing Learning by doing as a pedagogical approach. Additionally, the art of effective Learning and teaching in computer simulation supports the effectiveness of experiential and visual learning experience (Jamil & Isiaq, 2019). This approach also significantly enhances students' English communication skills (Arslan Buyruk, Erdogan, Cavusoglu Deveci & Yucel Toy, 2018).
Despite the vast array of learning teaching approaches, research studies about learning by doing in the Philippines were mainly covered, particularly in Research methodology, English, and technology. This information served as the gap; hence, the present study addressed the need for more empirical evidence regarding the effectiveness of Dewey's learning-by-doing approach in science education in equipping students for STEM professions and advancing scientific literacy among the broader population in the 21st century. Specifically, the current research seeks to determine the status of Learning before and after the application of John Dewey's Learning-by-doing teaching strategy in science education and to determine its significant difference.
Materials and Methods
This study investigated the effectiveness of John Dewey's learning by doing teaching strategy in Science education. A quasi-experimental pre-test-post-test design with a descriptive-evaluative approach was carried out to determine eighth-grade students' learning status. A quantitative analysis was also employed to compare students' learning status before and after the application of John Dewey's teaching strategy in science education and to determine its significant differences.
The researchers conducted a demo teaching and utilized a 7E detailed lesson plan aligned from K to 12 curricula in Grade 8 - Yakal at Central Bicol State University of Agriculture - Sipocot in determining the effectiveness of learning by doing by John Dewey's Teaching Strategies. A total of 46 students were selected through purposive sampling.

The researchers developed a detailed 7E lesson plan to measure the effectiveness of John Dewey's learning by doing at the status of learning. In designing the lesson plan, the researcher primarily examined the eighth-grade science lesson curriculum, and extracted relevant learning outcomes from the "food chain and food web" section. A total of 15 multiple- choice questions were prepared in alignment with the three learning outcomes of the unit. The questions and content were anchored from the K-12 curriculum module and submitted for validation to the expert faculty member in science education. A 15-item multiple choice test was finalized for use with expert advice, following the final revisions to the distractors, item difficulty and wording.
During the experimental procedure, a 3-hours demonstration teaching was carried out. The researcher administered first a pre-test at the beginning of the session, and the respondents were given enough time to answer the prepared test questionnaire. Following the pre-test, the John Dewey's learning by doing a teaching was used to discuss the Science topic entitled "food chain and food web". It involved seven approaches, namely- elicit, engage, explore, explain, elaborate, evaluate, and extend. At this stage, the expert-reviewed learning strategy is carried out as planned and students were made aware of the learning objectives. Afterward, methods and techniques such as elaborative demonstrations, question-answer, structured activities, small group discussion or reporting, interactive lecture cues, videos, and games were incorporated into the learning process. These strategies are effective strategies for getting involved and active in the learning process (Hackarthorn et al., 2010). The methods and techniques were also ensured to be inclusive for all students. Afterward, a post-test was administered to determine their status of learning after the application of John Dewey's learning by doing teaching strategies.
In the data analysis, the mean results of the pre-test and post-test were collected to determine the status of students' learning before and after the application of John Dewey's teaching strategy. A two-way t-test and ranking technique were employed to determine the significant difference between the two tests.
Results
The researcher administered 15 test questionnaires to 40 Grade 8 – Yakal students to determine their learning status before and after applying John Dewey's learning by doing teaching strategies.
Table 1 represents the student's pre-test scores and rank before applying John Dewey's learning-by-doing teaching strategy, providing an initial insight into the student's performance. The statistics disclosed that 34 students obtained low passing scores ranging from 3-8 respectively. Notably, out of 15 test items, only one (1) student has garnered the highest passing score of 12, while one (1) student has garnered the lowest score of three (3). Furthermore, a score of 6 has the highest frequency count of 9, ranked as sixth place, while a score of 3, 4, and 12 has the lowest frequency count of 1. Furthermore, the data revealed that out of 40 students in 15 test items, eight (8) students attained a score of 7, six (6) students attained a score of 10, five (5) students attained a score of eight (8), five (5) students attained a score of nine (9), two
(2) students attained a score of eleven (11), two (students) attained a score of five (5), and one
(1) students attained a score of four (4).

Table 1: Result of pre-test and rank

	Scores
	Count of PRE-TEST
	RANK

	3
	1
	10

	4
	1
	9

	5
	2
	8

	6
	9
	7

	7
	8
	6

	8
	5
	5

	9
	5
	4

	10
	6
	3

	11
	2
	2

	12
	1
	1

	Grand Total
	40
	



Figure 2 represents the student's post-test scores with their rank after applying John Dewey's learning by doing teaching strategy, providing an insight into the student's performance status. The statistics disclosed that most students received a passing score, with 34 students ranging from 8-13 scores, respectively. Notably, out of 15 test items, only one (1) student has garnered the highest passing score of 13, while (1) student has garnered the lowest score of four (4). Furthermore, a score of 8 has the highest frequency count of 9, ranked in sixth place, while a score of 4 and 13 has the lowest frequency count of 1. In comparison to the scores of students in the pre-test, the post-test data revealed that out of 40 students in 15 test items, six (6) students attained a score of 12, seven (7) students attained a score of 11, five (5) students attained a score of 10, six (6) students attained a score of nine (9), eight (8) students attained a score of eight (8), three (3) students attained a score of seven (7), and two (students) attained a score of size (6).
There is a significant increase in post-test results compared to pre-test results. It suggests that students were attentive to the teaching-learning process and could understand the fundamental concepts of the discussion through a learning-by-doing teaching approach.
Table 2: Result of post-test and rank

	SCORES
	Count of POST-TEST
	RANK

	4
	1
	9

	6
	2
	8

	7
	3
	7

	8
	9
	6

	9
	6
	5

	10
	5
	4

	11
	7
	3

	12
	6
	2

	13
	1
	1

	Grand Total
	40
	



Based on the provided t-test results, the data disclosed that the mean of the first variable, the pre-test 7.65, is lower than the post-test 9.375, represented by the second variable. It suggests that, on average, the application of John Dewey’s learning-by-doing has a higher learning status than the pre-test result before the application of John Dewey’s learning-by- doing teaching approach. However, the variance 4.130769231 of the pre-test is similar to the variance 4.137820513. The minimal variance between the pre-test and post-test scores indicates that the learning-by-doing teaching strategy had a relatively consistent impact on the learners. The similarity of variances suggests that the teaching strategy does not significantly impact the dispersion of scores across the two types of tests.
Pearson Correlation efficiency of 0.975269755 suggested a strong positive correlation between the pre-test and post-test scores, indicating a degree of a consistent relationship between the initial learning status (pre-test) and the subsequent learning status (post-test) of the participants. With a mean difference of 0, the tested hypothesis suggested no significant difference in the initial learning status (pre-test) and the subsequent learning status (post-test) before applying John Dewey’s learning-by-doing teaching strategy.
Table 3: T-test of pre-test and post test

	
	Variable 1
	Variable 2

	Mean
	7.65
	9.375

	Variance
	4.130769231
	4.137820513

	Observations
	40
	40

	Pearson Correlation
	0.975269755
	

	Hypothesized Mean Difference
	0
	

	Df
	39
	

	t Stat
	-24.12604051
	

	P(T<=t) one-tail
	2.37436E-25
	

	t Critical one-tail
	1.684875122
	

	P(T<=t) two-tail
	4.74871E-25
	

	t Critical two-tail
	2.02269092
	



Table 4 illustrates the statistically significant disparity between the initial learning status (pre-test) and the subsequent learning status (post-test) outcomes, as determined by the t-test: paired sample for means. The data revealed that the calculated t-statistic of -24.12604051 exceeded the critical value provided at a significance level of 0.05%. The obtained t-statistic value was -24.12604051, accompanied by a one-tailed p-value of 2.37436E-25 and a two-tailed p-value of 4.74871E-25. The proposition has concluded that a notable disparity exists in knowledge acquisition before and after implementing John Dewey's pedagogical approach of learning by doing. The t-statistic with a negative value suggests that the difference in means is statistically significant and lower than zero. Thus, the null hypothesis is deemed rejected. The critical value of t for a one-tailed test is 1.684875122, while the critical value of t for a two- tailed test is 2.02269092. The comparison between the absolute and t-statistic values of - 24.12604051 indicates that the observed difference is statistically significant and falls within the critical region for both one-tailed and two-tailed tests.

Table 4: Significant difference between pre-test and post test

	
	Variable 1
	Variable 2

	Mean
	7.65
	9.375

	Variance
	4.130769231
	4.137820513

	Observations
	40
	40

	Pearson Correlation
	0.975269755
	

	Hypothesized Mean Difference
	0
	

	Df
	39
	

	t Stat
	-24.12604051
	

	P(T<=t) one-tail
	2.37436E-25
	

	t Critical one-tail
	1.684875122
	

	P(T<=t) two-tail
	4.74871E-25
	

	t Critical two-tail
	2.02269092
	

	Decision
	Reject
	

	Interpretation
	Significant
	



In light of the data and statistical analysis presented, it can be inferred that John Dewey's pedagogical approach of learning by doing yielded a noteworthy and favorable effect on the educational achievements of the participants. The null hypothesis is rejected, indicating that the disparity in scores observed is not a result of chance fluctuations, but rather a consequence of the implementation of the instructional approach. It is imperative to acknowledge that the interpretation is predicated exclusively upon the information provided.
Discussion
The main objective of this study is to determine the effectiveness of John Dewey's learning-by-doing teaching strategy in Science education; more specifically, it seeks to determine the pre-test result given immediately before the application of John Dewey's learning-by-doing, improved the status of learning in a subsequent post-test. The study was also used to assess the significant difference between the pre-test and post-test results.
The study's findings indicate that the mean result of the pre-test of 7.65 is significantly lower than the post-test, wherein 34 students obtained a low passing score ranging from 3-8 respectively. It suggests a significant knowledge gap and lack of familiarity with the topic; thus, further instruction or learning strategy is needed to improve their conceptual knowledge. It proves learners' initial knowledge and beliefs regarding a subject are frequently scientifically incorrect (Gregory, 2009). It is also perceived that the pre-test helped learners improve their focus on the lecture and for better performance. It is similar to Richland et al. (2009) that pre- test can yield positive learning outcomes, even if the questions are answered incorrectly, primarily when feedback and subsequent student-centered instruction guide students toward the correct information. Furthermore, pre-test offers students valuable feedback that can assist them in pinpointing areas that require their attention (Smith & Lipnevich, 2018). Conceptual questions also increase after discussion with classmates regardless of students' initial knowledge of the answer (Smith et al., 2009).

As mentioned earlier, the observations regarding improved performance after the pre- test were validated by the post-test results of 34 students ranging from 8-13 scores, which exhibited a statistical mean of 9.375. It indicates a notable increase in students' learning status before applying John Dewey's learning-by-doing teaching strategy. It suggests an enhanced learning status in the administration of the learning-by-doing approach as a beneficial tool for enhancing concentration and ultimately improving academic performance. These findings contradict Dollman (2005) and Haidet et al. (2004), who found no difference in knowledge gained in an active learning classroom (learning by doing) in comparison to traditional learning. Likewise, the study by Nottingham (2010) found that students in active (learning-by- doing) and traditional environments do not perform differently after subsequent post-test administration. Despite it, the findings of the study parallel Yahyazade et al. (2014), who claimed that regardless of the subject, students learn more while engaging in active learning (learning by doing) as opposed to traditional teaching approaches like lectures.
Consequently, individuals exhibit an enhanced ability to recognize and comprehend real-world concepts, manipulate phenomena to suit their objectives, engage with the material in creative and intricate manners, grasp phenomena conceptually, and improve their capacity to recall, retain, and memorize the material (Serva & Fuller, 2004). The findings are also consistent with those of Daluba (2013), who argued that adopting an activity-based (learning- by-doing) and student-centered approach is imperative rather than relying solely on traditional methods such as lectures to improve students' academic performance. The benefits of the active teaching method (learning-by-doing) align with the perspective of Mundi (2006); this approach is advantageous as it promotes efficiency and resource conservation, serves as an effective attention-grabber and motivator during lesson delivery, provides students with immediate feedback through their work, offers practical applications of course material through the use of tools and materials, fosters student motivation when executed by proficient educators, and demonstrates proper techniques and procedures.
The results of the current study indicate a significant difference in the pre-test and post- test scores for Science before and after the application of John Dewey's teaching strategy with a statistical t-stat of -24.12604051. It indicates that applying the learning-by-doing teaching strategy has an absolute advantage regarding post-test academic achievement scores for Science. The study revealed that the students exhibited tremendous academic success. Hence, the utilization of learning-by-doing teaching strategy instruction has the potential to enhance students' academic achievement as opposed to the traditional lecture method. One possible explanation for this phenomenon is that Science classes offer students the chance to engage with concrete materials, which can enhance their motivation and interest in the subject matter. Furthermore, the learning-by-doing teaching strategies were presented engagingly and interactively, and their content facilitated the acquisition of knowledge and its application to everyday situations with a significant emphasis on the students. These approaches support the notion that the pedagogical technique of learning-by-doing can alter the pace of the classroom and is an innovative means of enhancing students' engagement, drive, enthusiasm, attentiveness, and perceived usefulness and relevance of the course. (Stewart-Wingfield & Black, 2005). The result of the study is also consistent with other empirical research that corroborates the significant difference between the implementation of learning strategies and academic performance (Pennequin et al., 2010; Pinto et al., 2018). Moreover, the empirical

data opposing previous research has discredited any significant difference between learning approaches and academic success or attainment (Tariq et al., 2016).
Conclusion
The study's findings demonstrate the effectiveness and advantages of implementing John Dewey's teaching strategies, specifically "learning by doing." The noticeable disparity between the pre-test and post-test results supports the conclusion that using the learning-by- doing strategy is efficient.
The preceding analysis highlights the efficacy of the learning-by-doing pedagogical approach, such as experiential learning, hands-on learning, and collaborative learning activities, in promoting academic success and facilitating a comprehensive understanding of the material. It demonstrates an innovative methodology that promotes the development of analytical reasoning abilities, a dynamic educational experience, deep engagement, and experiential understanding. It also serves as a comprehensive resource for developing quality teaching methods that cater to the needs of both individuals and collectives who seek to enhance the competencies of educators and learners to cultivate scientific literacy among individuals, with a particular emphasis on accountability for their own learning growth. In addition, previous research findings indicate that content knowledge is a fundamental component of knowledge and holds great importance in teaching. However, it is imperative to recognize that more than possessing subject matter expertise is required to ensure effective teaching. Effective teaching depends on the teacher's ability to facilitate learners' comprehension of specific subject matter and their pedagogical expertise and strategies. It is also significant to consider the student's varying learning styles, available resources, and subject matter requirements in implementing John Dewey's learning-by-doing teaching strategy.
Based on the substantial outcomes of this research, educators and policymakers in the field of education should adopt the learning approach by doing as a fundamental element of their instructional strategies. Through this approach, educators can unlock the hidden potential of their students, leading to improved academic achievements and fostering a group of curious, professional, and competent learners. Additionally, using the learning-by-doing teaching strategy in science education can be enhanced by offering in-service training to educators and practical training to aspiring teachers as part of their teacher education curriculum.
Furthermore, the present study is constrained in examining the impact of learning-by- doing on cognitive domain achievements. Subsequent investigations could explore the impact of the model on the acquisition of knowledge in affective and psychomotor domains. Moreover, it is crucial to investigate the impact of implementing the learning-by-doing teaching strategy in instructional practices on enhancing teaching competencies among educators and aspiring educators.
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