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	This study analyzed differences in comprehension levels of operating natural science laboratory equipment among seventh-grade students at MTs Al Wasilah. A quantitative, descriptive-comparative design was employed. The sample comprised 41 students: 18 in class VII A and 23 in class VII B. Data were gathered via an online four-point Likert scale questionnaire containing 51 items across five competency domains: nomenclature identification, equipment functions, operational procedures, measurement scale readings, and safety protocols. Data were analyzed using IBM SPSS Statistics version 26 via Shapiro–Wilk, Levene’s, and independent-samples t-tests. Both datasets were normally distributed ( for VII A;  for VII B). Levene’s test indicated unequal variances  Under the Equal variances not assumed condition, the t-test revealed a statistically significant difference between the groups. ( ). Class VII A achieved a mean score of 162.78, whereas Class VII B achieved 147.30. Consequently, class VII A exhibited significantly superior comprehension in operating science laboratory equipment compared to class VII B. These findings imply that targeted instructional interventions can optimize procedural knowledge even within infrastructure-limited educational settings.



INTRODUCTION 
Natural Science (IPA) education does not merely emphasize conceptual comprehension and theoretical frameworks; it significantly prioritizes the cultivation of science process skills through systematic laboratory practices. Laboratory activities afford students opportunities to engage in direct observations, execute experiments, and empirically substantiate scientific concepts, thereby rendering the teaching-and-learning process more meaningful and profound (Hisbullah & Selvi, 2018). Furthermore, active science instruction that integrates both theoretical paradigms and empirical exercises is imperative to bridge the gap between abstract theoretical reasoning and the concrete natural phenomena occurring within the students' environment (Oliveira & Bonito, 2023). Consequently, experimental activities play a pivotal role in ensuring the holistic success of science education within academic institutions (Amirah & Silvi, 2022). 
The science laboratory serves as a vital infrastructural asset to facilitate practicum-based learning in schools. The presence of a well-equipped laboratory provided with adequate experimental instruments significantly assists students in comprehending substantive science materials more concretely through direct experimentation and observation (Bramastia & Nurhamudin, 2023; Hikma & Nurzila, 2022). Within an adequate laboratory environment, students are directly trained to collaborate with peers, construct scientific communication patterns, and cultivate systematic critical thinking from an early stage (Shahzadi et al., 2023). Ultimately, the availability of high-quality and sufficient laboratory infrastructure serves as a primary determining factor in establishing effective, constructive, and interactive science instruction at the junior high school level (Anjiana et al., 2025; Nurfadillah, 2024). 
Despite the critical role of laboratories in science education, empirical realities indicate that numerous schools still suffer from infrastructural constraints. Certain educational institutions lack standardized science laboratories and the comprehensive equipment required to support student laboratory activities (Amalatus et al., 2021). Under these constrained circumstances, the efficiency of inventory management and the strategic utilization of existing experimental assets often serve as the key determinants of successful science pedagogy rather than the physical availability of the laboratory building itself (Mustika & Hamidah, 2025). Therefore, compliance with the minimum standards for laboratory facility availability at the Madrasah Tsanawiyah (MTs) level is essential to ensure that experimental learning processes operate optimally (Ismiyanti et al., 2021).
Suboptimal laboratory management and underutilization also pose substantial barriers to sustaining practicum-based science instruction in secondary schools (Gunawan, 2020). Infrastructural impediments can negatively impact the accuracy of reading measurement instruments and student compliance with occupational protocols, which ultimately leads to a deficient understanding of the nature of science as a whole (Afsas & Sutikno, 2023). Unstructured administrative management combined with a lack of trained laboratory technicians further exacerbates equipment limitations, thereby challenging educators in organizing safe and well-planned experimental sessions (Annisa et al., 2023). Although students display a high level of intrinsic interest in science, logistical hurdles and inadequate laboratory facilities ultimately restrict the avenue for them to manifest this scientific motivation (Fadlurrahman et al., 2026).
Student comprehension regarding the utilization of science laboratory equipment represents a fundamental dimension of experimental activities. Students are required not only to recognize instrument nomenclature but also to thoroughly understand their functions, operating mechanisms, and occupational safety protocols during laboratory procedures (Fadzil & Saat, 2019). Furthermore, science process skills and empirical competencies can advance rapidly through laboratory activities that involve direct instrument manipulation (Bahtiar & Dukomalamo, 2019). Consequently, the introduction of laboratory apparatus and the mastery of its operation must be delivered to students as an indispensable component of science education (Neor & Ritonga, 2021).
MTs Al Wasilah represents an educational institution that lacks a dedicated science laboratory, necessitating that practical exercises be conducted with restricted facilities. A comprehensive evaluation of laboratory programs in madrasahs is urgently required to identify technological and administrative bottlenecks in the execution of science education (Andris et al., 2022). Such conditions potentially induce variations in student comprehension levels regarding the use of science laboratory equipment, particularly in identifying functions and operational procedures. Therefore, an analysis was warranted to ascertain student comprehension levels concerning laboratory apparatus usage and to evaluate the variance in comprehension between classes VII A and VII B. To mitigate indoor space constraints, utilizing the school garden or open-air zones as a "living laboratory" offers a creative alternative that stimulates active inquiry without straining institutional budgets (Pamela & Prasetiawan, 2022). The findings of this study are expected to serve as evaluative benchmarks to support practicum-based science education in schools with constrained laboratory facilities. The primary objective of this study was to compare in depth the comprehension levels of classes VII A and VII B at MTs Al Wasilah regarding the use of science laboratory equipment, serving as foundational data for developing practical science learning models under infrastructural limitations

METHODS
This study applied a quantitative approach utilizing a descriptive-comparative research design. The descriptive-comparative framework was selected to identify students' level of conceptual mastery and to examine the variance in comprehension levels between the two investigated research cohorts (Arikunto, 2010). The investigation was conducted at MTs Al Wasilah, with the research subjects comprising 18 students from class VII A and 23 students from class VII B.
The research instrument utilized a four-point Likert scale questionnaire structured around specific indicators of science laboratory equipment comprehension. These indicators encompassed laboratory apparatus recognition, instrument functionality, operational procedures, measurement scale readings, and laboratory occupational safety. The instrument formulation referenced prior scholarly works concerning students' laboratory competencies and scientific manipulative skills (Fadzil & Saat, 2019; Bahtiar & Dukomalamo, 2019). Furthermore, the operational indicators for laboratory equipment usage were aligned with established literature on science laboratory apparatus orientation and practical learning models (Neor & Ritonga, 2021; Amirah & Silvi, 2022).
Data collection was executed through the deployment of Google Forms distributed to all participating students. The compiled data were subsequently processed and analyzed utilizing IBM SPSS Statistics software, applying three distinct statistical testing techniques: the Shapiro–Wilk normality test, Levene's test for homogeneity of variances, and the Independent Samples t-Test. These statistical measures were deployed to identify significant differences in comprehension levels between the students of class VII A and class VII B.

RESULTS AND DISCUSSIONS
Research Results
Descriptive Statistics of Student Comprehension Levels
The descriptive analysis revealed that the mean comprehension score of class VII A students was higher than that of class VII B students. Class VII A, comprising 18 students, achieved a mean score of 162.78, whereas Class VII B, consisting of 23 students, reached a mean score of 147.30. These results demonstrate that class VII A students possessed a better understanding of the utilization of science laboratory equipment than class VII B students. This variance in mean scores may be influenced by students' learning experiences, their active engagement during instruction, and their overall comprehension of science laboratory activities. Furthermore, robust cognitive interactions and the implementation of active learning models in class VII A are presumed to have mitigated learning burnout and minimized the variance in student comprehension (Michael et al., 2023).
Table 1. Descriptive Statistics of Students' Understanding Scores
	Class
	N
	Mean
	Std. Deviation

	VII A
	18
	162.78
	12.95

	VII B
	23
	147.30
	23.46



Results of Normality and Homogeneity Tests
The results of the normality analysis utilizing the Shapiro–Wilk test revealed that the data distribution in both classes was normally distributed. This was evidenced by the significance values of 0.086 for class VII A and 0.089 for class VII B, both of which exceeded the threshold value of 0.05. Subsequently, the homogeneity test yielded a significance value of 0.025, indicating that the variances between the two research cohorts were heterogeneous (not homogeneous). Although the data exhibited heterogeneity, the comparative analysis could still proceed by utilizing the Independent Samples t-Test as a more appropriate alternative under the Equal variances not assumed condition.

Table 2. Results of the Shapiro–Wilk Normality Test
	Class
	Sig.

	VII A
	0.086

	VII B
	0.089



Results of the Independent Samples t-Test
The Independent Samples t-Test analysis demonstrated a significance value of 0.011, which falls below the 0.05 threshold. Based on these findings, it can be concluded that a statistically significant difference existed between the comprehension levels of class VII A and class VII B students regarding the use of science laboratory equipment. The findings of this study indicate that student comprehension of laboratory apparatus usage can be influenced by their level of engagement in the learning process and practical experimentation activities (Amirah & Silvi, 2022).

Table 3. Results of the Independent Samples t-Test
	Test
	Sig. (2-tailed)

	Independent Samples t-Test
	0.011



Discussion
The utilization of laboratory equipment and the execution of practical activities exercise a substantial influence on student learning outcomes and science processing skills (Hikma & Nurzila, 2022; Nurfadillah, 2024). Proficient skills in operating laboratory apparatus assist students in conducting precise observations and experiments, thereby enhancing pedagogical efficiency (Fadzil & Saat, 2019). Correspondingly, empirical evidence from Bahtiar and Dukomalamo (2019) demonstrated that student science process skills can be robustly cultivated through hands-on laboratory exercises involving direct instrument manipulation. Although MTs Al Wasilah lacks a dedicated science laboratory room, student comprehension regarding laboratory apparatus usage can still be developed via teacher-led demonstrations, the strategic integration of instructional media, and a phased introduction to scientific instruments. Under these circumstances, the professional competence of educators in designing flexible and safe laboratory procedures is paramount to prevent instructional demonstrations from degenerating into passive, unidirectional lecturing (Sugrah et al., 2024).
Active learning strategies and active student engagement in scientific inquiries also facilitate a deeper understanding of natural science concepts (Michael et al., 2023). Moreover, deploying appropriate instructional methods and learning media significantly advances student scholastic achievements in science education (Nurrita, 2018). Laboratory management in physics and general sciences that is oriented toward fulfilling students' psychological needs has been empirically proven to substantially bolster their academic interest (Anggesia et al., 2025). Furthermore, integrating contemporary project-based learning combined with science, technology, engineering, and mathematics (PjBL-STEM) frameworks during laboratory apparatus orientation is considered highly effective in stimulating motor skills and creative capacities among secondary school students (Setyowati & Aribowo, 2024).
The empirical findings of this study demonstrate that student comprehension of science laboratory equipment utilization is determined not solely by the institutional availability of physical laboratory infrastructure, but also by the pedagogical designs implemented by teachers within the classroom. Despite the structural absence of a dedicated science laboratory facility at MTs Al Wasilah, students successfully acquired fundamental knowledge regarding laboratory equipment through visual demonstrations, explicit teacher explanations, instructional media, and simplified experimental activities. This underscores that science education can be effectively conducted provided that educators are capable of cultivating active and interactive learning environments that align with institutional constraints. Active learning models are widely recognized to expand comprehension and optimize student learning outcomes because they directly engage learners in the epistemological process (Hikma & Nurzila, 2022). Additionally, the integration of virtual laboratory technologies can deliver concrete visualizations of complex chemical and biological phenomena, thereby reducing cognitive load while safely accelerating conceptual mastery (Chen & Wang, 2023).
Practical experimentation serves a highly critical function in facilitating a more tangible and concrete understanding of science concepts and laboratory device operations. Through systematic experimental activities, students do not merely assimilate abstract theoretical foundations but accumulate direct, hands-on experience in manipulating laboratory instruments, allowing their science process skills to advance optimally. Students who are periodically engaged in empirical laboratory activities display significantly higher academic performance scores and possess more robust long-term memory retention (Fikri et al., 2025). Furthermore, a physical environment equipped with adequate natural illumination, ergonomic workbench layouts, and optimal ventilation systems reduces cognitive stress and reinforces students' visual focus when executing measurements with precision instruments (Mira, 2022). These technical competencies encompass the ability to perform accurate observations, record measurements, operate laboratory hardware, and conduct elementary experiments in compliance with standardized procedures (Bahtiar & Dukomalamo, 2019). Correspondingly, the use of diverse learning media and procedural demonstrations has been verified to enhance student comprehension, even when the availability of physical laboratory infrastructure within the educational institution remains inherently restricted (Nurrita, 2018).
This study possesses several limitations that must be acknowledged, including a relatively small sample size and a data collection process restricted to a single educational institution, which limits the generalizability of the findings to broader contexts. Moreover, because data collection relied on self-reported questionnaires, the findings remain potentially susceptible to variations in participants' literacy levels and self-reported honesty when responding to the research instrument. Given these parameters, future investigations should be conducted by involving multiple educational institutions, a more representative sample size, and the application of highly diversified, comprehensive research methodologies to generate outcomes with higher validity, reliability, and precision (Arikunto, 2010).

CONCLUSION
[bookmark: 1fob9te]Based on the research findings, it can be concluded that a statistically significant difference exists between the comprehension levels of class VII A and class VII B students at MTs Al Wasilah regarding the utilization of science laboratory equipment. The statistical analysis demonstrated that the mean comprehension score of class VII A students was superior to that of class VII B students. Furthermore, the Independent Samples t-Test yielded a significance value of 0.011, thereby confirming that the variance in comprehension levels between the two classes is statistically significant. The empirical insights derived from this study also underscore that practical learning activities and laboratory apparatus orientation remain imperative, even when institutional laboratory facilities are inherently restricted. Consequently, these findings imply that future research should focus on developing adaptive, low-cost, practical science modules and integrating virtual laboratory alternatives to systematically bridge the comprehension gap in resource-constrained educational settings.
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