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ABSTRACT 

	This study investigated whether science laboratory availability predicts laboratory self-efficacy among Senior High School STEM strand students from two public schools in Davao Occidental during the school year 2025-2026. A quantitative predictive-correlational design was employed, with 210 respondents selected through total enumeration sampling. Validated instruments were used, namely the Science Laboratory Availability Scale (SLAS) and the Laboratory Self-Efficacy Scale (LSES). Data were analyzed using mean, Pearson r, and simple linear regression. Results revealed high levels of laboratory availability and self-efficacy, with a moderate positive correlation (r = .51, p < .01). Regression analysis confirmed that laboratory availability significantly predicted self-efficacy (R² = .26, p < .001). These findings underscore the importance of well-equipped and accessible science laboratories in developing students’ confidence and scientific competence.	Comment by Windows User: Take cooection of 2026
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1. INTRODUCTION 
 
Science education becomes more meaningful when students actively participate in laboratory activities. Hands-on activities, especially laboratory work, enhance student learning and motivation by allowing them to directly engage with concepts through observation, experimentation, and collaboration. As a result, laboratory work has become central to science education, fostering both knowledge and practical skills (Chu, 2024). 
Despite this recognized importance, recent data reveal that among 12,390 high schools nationwide, 4,520 lack laboratories, and many of these institutions also have limited access to modern digital tools. This deficiency significantly restricts students’ opportunities to conduct experiments and engage in hands-on learning—experiences essential for developing scientific understanding and skills (Mangarin & Macayana, 2024). A recent study further emphasized that STEM students value functional science laboratories, noting that while lectures provide foundational knowledge, hands-on experiments cultivate deeper interest and better prepare them for college-level science. These students expressed that relying solely on imagined or simulated investigations limits their competence, whereas authentic laboratory work enhances both conceptual and procedural understanding (Arnejo et al., 2021).
One crucial construct related to this concept is laboratory self-efficacy, defined as students’ belief in their ability to successfully conduct experiments, handle instruments, and follow scientific procedures. High laboratory self-efficacy is linked to stronger engagement, persistence, and performance in science subjects. Students who view laboratory learning as a process for achieving in-depth understanding and who perceive that laboratory activities are guided by clear instructions tend to demonstrate a stronger sense of academic self-efficacy (Lee et al., 2019). Conversely, studies such as Kolil et al. (2020) revealed that insufficient laboratory facilities can diminish students’ motivation and attitude toward science—often resulting in anxiety and frustration during experimentation. Such emotional responses can negatively affect their confidence and self-efficacy in performing laboratory tasks.
In Davao Occidental, several senior high schools possess basic laboratory facilities but continue to face issues regarding equipment functionality and accessibility for regular student use. This situation is evident in both Mariano Peralta National High School and Heracleo Casco Memorial National High School—two public institutions situated in the poblacion areas of different municipalities within the province. While both schools maintain functional science laboratories supporting Biology, Chemistry, and Physics instruction, students still encounter challenges related to scheduling, adequacy of instruments, and opportunities for actual hands-on experimentation. This scenario mirrors the broader national concern regarding the limited accessibility of laboratories due to inadequate facilities and resources, which ultimately hinders students’ engagement in practical scientific applications and long-term proficiency (Abas et al., 2020).
Despite these insights, no formal investigation has been conducted in these schools to determine whether science laboratory availability—in terms of equipment functionality and facility access—significantly predicts students’ laboratory self-efficacy. Addressing this research gap is crucial, as STEM strand students’ preparedness for higher education largely depends on their confidence and competence in performing laboratory experiments. Therefore, this study hypothesized that the level of science laboratory availability significantly predicts the laboratory self-efficacy of Senior High School STEM strand students.


2. OBJECTIVES 

The general objective of this study was to determine whether science laboratory availability predicted laboratory self-efficacy among Senior High School STEM strand students in Mariano Peralta National High School and Heracleo Casco Memorial National High School.
Specifically, it sought to: 

1. describe the level of science laboratory availability among Senior High School STEM strand students, 
2. describe the level of laboratory self-efficacy among Senior High School STEM strand students, 
3. test the significance of science laboratory availability and laboratory self-efficacy among Senior High School STEM strand students, 	Comment by Windows User: Add the relationship between to be meaningfull 
4. determine the predictive influence of science laboratory availability on the laboratory self-efficacy among SHS STEM strand students.

3. MATERIALS AND METHODS 

Research Design

The study employed a quantitative predictive-correlational design utilizing Simple Linear Regression Analysis to determine whether science laboratory availability significantly predicted laboratory self-efficacy among Senior High School STEM strand students. This regression model was appropriate since only one predictor variable (science laboratory availability) and one outcome variable (laboratory self-efficacy) were analyzed. 




Research Instrument

The study utilized two main instruments: the Science Laboratory Availability Scale (SLAS) and the Laboratory Self-Efficacy Scale (LSES). The SLAS, adapted from Serna (2024), is a Likert-type questionnaire designed to assess the adequacy and accessibility of science laboratory resources. It measured various dimensions such as equipment sufficiency, facility access, safety, and overall usability of laboratory environments. Meanwhile, the LSES was adapted from the Experimental Self-Efficacy (ESE) Questionnaire developed by Kolil et al. (2020). It employed a five-point Likert scale with responses ranging from strongly disagree to strongly agree, scored from 1 to 5. The instrument consisted of items distributed across four domains: conceptual understanding, laboratory hazards, procedural complexity, and sufficiency of resources. The questionnaire was designed to evaluate students’ confidence in performing laboratory tasks, handling apparatus, and applying scientific concepts during experiments.
Both instruments were reviewed and validated by three local experts in science education and educational research—two Doctors of Education and one Doctor of Philosophy—to ensure clarity, relevance, and cultural suitability. The LSES demonstrated strong internal consistency, with reported Cronbach’s Alpha values ranging from 0.72 to 0.89 across its factors. The combination of expert validation and established reliability ensured that the instruments were appropriate and rigorous for the context of this study.

Respondents of the Study

The study was conducted among Senior High School STEM strand students at Mariano Peralta National High School and Heracleo Casco Memorial National High School, both of which offer specialized science subjects and maintain functional science laboratories. These schools are public secondary institutions located in poblacion areas of different municipalities within Davao Occidental. The respondents included Grade 11 and Grade 12 STEM strand students who were currently enrolled in science-related subjects and had conducted experiments in the laboratory. They were typically aged 16 to 19 years and actively participated in laboratory-based science courses. 
The distribution of respondents is detailed in Table 1 below.


Table 1. Distribution of Respondents in the Study
	Schools
	Grade Level
	Population (N)

	Heracleo Casco Memorial National High School
	11
	64

	
	12
	72

	Mariano Peralta National High School
	11
	28

	
	12
	46

	Total:
	
	210


Note. Data represent the number of STEM students per grade level and school included in the study.



Data Gathering

The data for this study were collected following a systematic procedure to ensure reliability, ethical compliance, and completeness. Prior to data collection, formal permission was obtained from the school heads of Mariano Peralta National High School and Heracleo Casco Memorial National High School. Ethical clearance was also secured from the appropriate institutional review board to ensure adherence to research ethics and the protection of participants’ rights. Before administration, the research instruments were validated by experts in science education to establish content and construct validity.
 Written informed consent forms were distributed to the students and their parents or guardians before data collection. The forms clearly explained the purpose of the study, the voluntary nature of participation, and the assurance that all responses would be kept strictly confidential and used solely for academic research. Participants were informed that they could withdraw from the study at any time without any academic penalty or consequence.
To maintain anonymity, no identifying personal information was collected on the questionnaires, and responses were coded numerically. The completed questionnaires were securely stored and accessed only by the researcher. After data collection, all forms were kept confidential and were disposed of properly following ethical research standards.
The validated questionnaires were then administered to the respondents during regular class hours, with the researcher providing clear instructions and guidance to ensure accurate responses. After the completion of the questionnaires, all forms were collected and checked immediately to ensure completeness and consistency of responses. Any missing or ambiguous data were verified on the spot.
The gathered data were then coded, tabulated, and organized for statistical treatment. Both descriptive and inferential analyses were applied to address the research objectives. The entire data collection process was completed within one month, ensuring minimal disruption to regular class activities and allowing sufficient time for careful and accurate data handling.

4. RESULTS AND DISCUSSION 

[bookmark: _Hlk212112862]Level of Science Laboratory Availability among Senior High School STEM Strand Students

Table 2 presented the level of science laboratory availability among Senior High School STEM strand students in terms of equipment availability and facility access. The results revealed that both dimensions were rated high with a computed grand mean of 3.64 and 3.77. This suggested that, in general, students perceive their laboratories as adequately equipped and accessible for conducting science experiments. According to Cabusor and Antonio (2025), the establishment of science laboratories provides educators with essential resources to expound abstract scientific concepts, hence, improving student understanding.

4.1 Equipment Availability

In terms of equipment availability as shown in table 2, the results revealed that the highest-rated statement was “The laboratory provides adequate training on how to use various equipment and instruments” with a mean of 3.87, interpreted as High. This finding implied that students are well-guided in operating laboratory tools and materials, allowing them to perform experiments confidently and safely. According to Kumari et al. (2024), science laboratories are essential in developing students’ practical and conceptual understanding of science. With guided instruction, laboratory activities further strengthen their grasp of scientific processes and encourage positive attitudes toward learning science. 
The next highest indicators were “The laboratory is well-equipped with comprehensive range of modern instruments and equipment” (M = 3.74) and “Accessing specialized equipment in the laboratory is convenient” (M = 3.69), both described as High. These findings demonstrated that most laboratories possess the necessary instruments to support various experimental activities and that these are easily accessible to students. The findings were also supported by Lazaro and Paglinawan (2025), suggesting that increased access to resources positively influences student involvement in science activities. 
However, the lowest mean under this dimension was “The laboratory regularly updates its equipment to meet evolving research needs” (M = 3.36, Moderate). This suggested that while laboratories are functional, they may not always be equipped with the most recent technologies or updated instruments. According to Gonzales et al. (2025), many schools lag in modernizing their scientific tools. Such limitations could constrain students’ exposure to contemporary practices and hinder opportunities for innovation.

4.2 Facility Access

Under Facility Access (Table 2), the highest-rated item was “The laboratory enforces strict policies to ensure fair and equitable access for all users” with a mean of 4.11, interpreted as High. This aligned with the assertion of De Borja and Marasigan (2020), that the advancement of science and technology education at the high school level depends on the provision of appropriate materials and laboratory facilities.
This was followed by “Access to specialized laboratory facilities is fairly accessible to all qualified users” (M = 3.85), as well as “Scheduling laboratory time is convenient and accommodates the needs of users” (M = 3.82) and “The process of reserving laboratory space is efficient and user-friendly” (M = 3.82). All these items also received High ratings. According to Remperas (2025), such efficiency may be attributed to teachers’ and students’ resourcefulness, the use of substitute materials, the integration of modern technologies, and the fostering of collaboration in laboratory settings.
The lowest-rated statement under Facility Access was “The laboratory has sufficient space and resources to accommodate high demand” with a mean of 3.55 and “Accessing the laboratory outside of regular hours is fairly regulated” (M = 3.55). Although both were still interpreted as High, these findings suggested that laboratory space and resources may become limited when multiple classes conduct experiments simultaneously, potentially affecting comfort, organization, and the overall efficiency of laboratory activities. According to Tantog and Naparan (2025), this lack of adequate resources hinders hands-on learning experiences, reduces engagement, and negatively impacts academic performance and preparedness for future scientific endeavors.

Table 2. The Respondents’ Level of Science Laboratory Availability
	INDICATORS
	Mean
	SD
	DESCRIPTION

	Equipment Availability
	3.64
	0.84
	High

	Facility Access	
	3.77
	0.83
	High

	Laboratory Availability (Overall)
	3.71
	0.84
	High


Note. SD = Standard Deviation. Description is based on the interpretation scale in Chapter III.
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	Tables 3 presented the level of laboratory self-efficacy among Senior High School STEM strand students in terms of conceptual understanding, laboratory hazards, procedural complexity, sufficiency of resources. The results revealed that dimensions were rated high with a computed grand mean of 3.59. This meant that students generally exhibited strong confidence in performing laboratory tasks, understood scientific concepts, and handled laboratory procedures effectively. Students with high self-efficacy demonstrate positive contributions to their learning, competence, and motivation in science, particularly in laboratory experiences (Zaluddin et al., 2025).

4.3 Laboratory Self Efficacy

The highest-rated indicator was “Scientific concepts become clearer to me as I perform the experiment” with a mean of 4.05, described as High. This reflected that students’ understanding of abstract scientific ideas deepens through hands-on experimentation. In context, Chan (2021) emphasized in his study that modifying practical activities like yeast fermentation can provide a meaningful context for developing students' understanding of scientific ideas, such as rates of reaction, and concepts of evidence associated with measurement. Science students have also reported increased understanding of concepts when collaboratively producing choreography based on scientific principles (Baljon et al., 2022). 
This was followed by “After an experiment, I find it easy to figure out how my procedures and errors affected my results” (M = 3.81) and “I am always alert in the laboratory and have minimal accidents” (M = 3.80), both rated High. These results implied that students can evaluate their performance and maintain safety awareness while conducting experiments—key indicators of scientific maturity and responsibility. For laboratory safety, it is crucial to improve students' understanding and awareness of safety signs and hazardous materials (Permana, 2025). Liu and Liu (2020) stated that laboratory guidelines and safety education courses can help students identify hazards and enhance their safety skills and awareness. 
The next highest means were “I can understand an experiment because resources are sufficiently available” (M = 3.72) and “I find it easy to complete the laboratory exercises through active participation” (M = 3.72), both under the dimension of Sufficiency of Resources. These findings indicated that adequate laboratory materials help students perform experiments more effectively, boosting their confidence and engagement. Lack of equipment is a primary obstacle to implementing susceptibility testing in many laboratories (Moirongo et al., 2022). 
The lowest-rated indicators were “I am confident working in the laboratory without chemical spillage” (M = 3.14), “I can handle the apparatus in the laboratory confidently without fear of breakage and injury” (M = 3.27), and “I can easily process information in background articles and relate them to my own laboratory procedures and results” (M = 3.34), all interpreted as Moderate. These suggested that while students are generally confident, they still experienced anxiety in handling fragile materials and integrating theoretical information with laboratory practice. A recent study by Kara et al. (2025) revealed that sixth-year medical students experience moderate levels of work-related anxiety, with female students reporting higher levels. Notably, such anxiety may persist even among individuals who have been in the field for an extended period. In science education, the adoption of a practice-oriented instructional approach enables learners to apply theoretical concepts in authentic laboratory settings. This experiential engagement not only strengthens their practical competencies and conceptual understanding but also contributes to the gradual reduction of anxiety by fostering familiarity, confidence, and a sense of mastery through sustained hands-on practice (Sunetullaeva et al., 2024).
  
Table 3: The Respondents’ Level of Laboratory Self-Efficacy
	INDICATORS
	Mean
	SD
	DESCRIPTION

	Conceptual Understanding
	3.73
	0.73
	High

	Laboratory Hazards	
	3.40
	0.83
	Moderate

	Procedural Complexity
	3.54
	0.80
	High

	Sufficiency of Resources
	3.70
	0.86
	High

	Laboratory Self Efficacy (Overall)
	3.59
	0.81
	High
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4.4	Relationship Between Science Laboratory Availability and Laboratory Self-Efficacy among SHS STEM Strand Students

The results of the Pearson product–moment correlation (Table 4) revealed that Science Laboratory Availability, in terms of equipment availability and facility access, was significantly correlated with the different dimensions of students’ Laboratory Self-Efficacy among Senior High School STEM strand students in Mariano Peralta National High School and Heracleo Casco Memorial National High School
As shown in the table 4, all computed correlation coefficients were positive and significant at the .01 level (2-tailed), indicating that higher levels of laboratory availability were associated with higher levels of students’ self-efficacy in performing laboratory tasks. Specifically, equipment availability demonstrated low to moderate positive correlations with conceptual understanding (r = .23), laboratory hazards (r = .37), procedural complexity (r = .22), and sufficiency of resources (r = .44).
[bookmark: _Hlk212052383][bookmark: _Hlk212044486]Meanwhile, facility access showed relatively stronger correlations with all dimensions of Laboratory Self-Efficacy—conceptual understanding (r = .35), laboratory hazards (r = .44), procedural complexity (r = .42), and sufficiency of resources (r = .59). These findings implied that when students had greater access to functional and well-maintained laboratory facilities, their confidence in handling experiments, understanding procedures, and managing resources improved significantly. A recent study by Kperogi et al. (2025), stated that consistent use of science laboratories prompts students' interest in science courses and inadequate laboratory access and resource constraints can negatively impact students' academic performance and preparedness (Hiyan et al., 2025). Therefore, targeted investment in upgrading equipment and implementing systematic maintenance schedules are crucial for effective science education (Muzammal & Hashmi, 2025). 


Table 4. Correlation Between the Indicators of Science Laboratory Availability and Dimensions of Laboratory Self-Efficacy
	Student Self-Efficacy Indicator
	Equipment Availability (r)
	Facility Access (r)

	Conceptual Understanding
	.23**
	.35**

	Laboratory Hazards

	.37**
	.44**

	Procedural Complexity
	.22**
	.42**

	Sufficiency of Resources
	.44**
	.59**


Note. r = correlation coefficient; df = 208; p < .01 (2-tailed); N = 210.


As shown in Table 5, the computed r (208) = .51, p < .01, indicates a moderate positive correlation between Science Laboratory Availability and Laboratory Self-Efficacy among SHS STEM strand students. This result suggested that as the availability of science laboratories increases, students’ confidence in performing laboratory tasks also improves. A recent study by Musana and Mugiraneza (2024) reported that students have higher motivation during practicals in well-equipped labs and hands-on laboratory experiences, whether physical or virtual, lead to more positive attitudes toward science (Kapici et al., 2020). 
This finding supported Bandura’s (1977) theory of enactive mastery experience as cited in Donkoh (2023), which explains that self-efficacy develops through direct experiences of success and an individual's belief in their capability to achieve desired outcomes. Similarly, this concept is also relevant in understanding how skillful engagement with instruments and interfaces can augment perceptual capacity, forming a basis for participatory realism in scientific observation (Froese, 2022). Enactive learning, in general, is contrasted with vicarious learning, with the former being crucial when the latter becomes a necessity (Legg, 2023). 
Watching peers successfully use equipment can enhance self-efficacy. This is supported by social cognitive theory, where modeling and vicarious experiences through observation of peer models can foster students' efficacy (Johnson & Burns, 2023). The study of Kandamby (2019) emphasized that laboratory practicals are effective in enhancing students’ understanding of observable tasks such as identifying apparatus and following procedures. This finding suggested that incorporating vicarious learning, where students learn through observing peers and reflecting on demonstrated tasks, can strengthen the link between theory and practice in laboratory work.
The study by Beck and Blumer (2021) revealed that students’ self-efficacy in science significantly improved when they perceived instructional practices in guided-inquiry laboratory courses as engaging and supportive. This highlighted that adequate and well-equipped laboratory facilities, combined with opportunities for vicarious learning—where students observe and reflect on peers’ investigative processes—can further enhance students’ confidence and scientific competence by fostering meaningful participation and observation in laboratory activities. Hence, it can be inferred that the physical presence and accessibility of science laboratories are vital in cultivating students’ sense of scientific competence, which translates to improved performance and persistence in laboratory-based learning.


Table 5: Relationship between Science Laboratory Availability and Laboratory Self-Efficacy among SHS STEM Strand Students
	Variables
	r
	p -value
	Interpretation

	Science Laboratory Availability vs. Laboratory Self-Efficacy
	.51
	.000
	Significant


Note. r = correlation coefficient; df = 208; p < .01 (2-tailed); N = 210.


4.5 Influence of Science Laboratory Availability on the Laboratory Self-efficacy of Senior High School STEM Strand Students

	The results of the simple linear regression analysis (Table 6) examined whether Science Laboratory Availability significantly predicted Laboratory Self-Efficacy among Senior High School STEM strand students in Mariano Peralta National High School and Heracleo Casco Memorial National High School.
	Table 6 presented the regression analysis conducted to determine whether science laboratory availability significantly predicts the laboratory self-efficacy of senior high school STEM students. The result showed a multiple correlation coefficient (R) of .51, indicating a moderate positive relationship between science laboratory availability and laboratory self-efficacy. The coefficient of determination (R² = .26) reveals that 26% of the variance in students’ laboratory self-efficacy can be explained by the availability of science laboratory facilities.
Furthermore, the computed F-value of 49.31 with a significance level of p < .001 indicated that the regression model was statistically significant. This meant that science laboratory availability was a significant predictor of laboratory self-efficacy among STEM students. The standardized beta coefficient (β = .51) suggested that for every one-unit increase in science laboratory availability, laboratory self-efficacy also increases by 0.51 standard deviations.
These findings implied that students who have access to complete and well-equipped laboratory facilities are more likely to develop confidence in performing laboratory tasks and experiments. The result supported the notion that a conducive laboratory environment enhances students’ sense of competence and mastery in scientific inquiry. Similarly, prelaboratory tasks, such as simulations, can also positively impact students' learning experiences, reduce anxiety, and increase excitement for laboratory sessions (George-Williams et al., 2022). 
A study by Mistry and Gorman (2020) showed that students often possess confidence in basic practical techniques but lack confidence in higher-order skills like experimental design at the university level. In the study by Smagulova and Kalieva (2025), they showed that universities are establishing specialized facilities and implementing STEM-focused initiatives to integrate STEM approaches into education and training. 
Hence, enhancing the accessibility, adequacy, and quality of science laboratory facilities can meaningfully strengthen students’ belief in their ability to perform scientific experiments effectively and safely. This not only develops their confidence in laboratory work but also improves their preparedness for higher-level STEM learning and research.

Table 6: Regression Analysis on Science Laboratory Availability as a Predictor of Laboratory Self-Efficacy 
	Model
	R
	R2
	F (1,208)
	β
	p -value

	Regression
	.51
	.26
	49.31
	.51
	.000


Note. R = multiple correlation coefficient; R² = coefficient of determination; β = standardized beta coefficient; F (1,208) = 49.31; df = 208; p < .001; N = 210. Significance level set at p < .05.





5. CONCLUSIONS AND RECOMMENDATIONS 

Conclusion

Based on the findings of the study, it can be concluded that both science laboratory availability and laboratory self-efficacy of Senior High School STEM strand students are generally high. Students perceive their laboratories as adequately equipped and accessible, which contributes positively to their ability to perform scientific experiments effectively. However, modernization of laboratory equipment and expansion of space are areas that still require improvement to optimize laboratory experiences.

The results of the Pearson product–moment correlation revealed a significant relationship between science laboratory availability and laboratory self-efficacy (r = .51, p = .000). Hence, the null hypothesis (Ho₁) stating that there is no significant relationship between the two variables is rejected. This finding implied that as laboratory availability increases, students’ confidence and competence in conducting experiments also improve.
The simple linear regression analysis revealed that science laboratory availability significantly predicts laboratory self-efficacy among Senior High School STEM strand students (R = .51, R² = .26, F (1,208) = 49.31, β = .51, p = .000). Therefore, the null hypothesis (Ho₂) stating that science laboratory availability has no significant predictive influence on laboratory self-efficacy is likewise rejected. This indicated that improvements in the adequacy and accessibility of laboratory facilities lead to enhanced student confidence and self-efficacy in performing laboratory tasks.
In conclusion, science laboratory availability plays a crucial role in developing students’ self-efficacy in scientific inquiry. Continuous investment in laboratory resources, modernization, and proper management is essential to sustain students’ engagement, motivation, and readiness for higher-level STEM education and research.

Recommendation

Based on the findings and conclusions of the study, the following recommendations were proposed:

1. For School Administrators: It is recommended that sufficient resources be allocated for the maintenance, modernization, and continuous improvement of science laboratory facilities to ensure safe, functional, and conducive learning environments.

2. For Science Teachers: Teachers should design and implement engaging, inquiry-based laboratory activities that promote active student participation, critical thinking, and hands-on learning experiences to further enhance laboratory self-efficacy.

3. For Students: Students are encouraged to participate actively in laboratory sessions, demonstrate responsibility in handling materials and equipment, and maximize the use of laboratory opportunities to strengthen their scientific understanding and confidence.

4. For Future Researchers: Future studies may explore other factors that influence students’ self-efficacy, such as teaching strategies, laboratory management, or student motivation. Comparative research across different academic strands or schools may also be conducted to validate and expand the findings of the present study.
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