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	Science education at the junior secondary school (SMP) level relies heavily on laboratory practicum activities to develop basic skills and visualize theoretical concepts. However, these activities carry a high potential safety risk when Occupational Health and Safety (OHS) procedures are not properly understood and applied. This study aims to analyze the level of cognitive understanding and the application of laboratory safety behavior among students of SMPIT Izzatul Islam in conducting science practicum. A descriptive quantitative method was employed through the distribution of a 15-item questionnaire to 30 respondents. The results showed that the majority of students fell into the “Fair” category (73%), with smaller proportions in the “Very Good” (17%), “Good” (7%), and “Poor” (3%) categories, while no students were classified as “Very Poor” (0%). The overall mean percentage across respondents was 56.1%, which still falls within the “Fair” category range. These findings indicate that students already possess basic knowledge of, and compliance with, safety rules, but have not yet achieved a deep and consistent understanding, particularly regarding the technical aspects of OHS.



INTRODUCTION
Science education constitutes an important pillar within the education system for shaping students’ scientific literacy, in which laboratory practicum activities serve as the primary means of visualizing theory and developing basic scientific skills (Shana & Abulibdeh, 2020). Laboratories must be managed systematically with adequate Occupational Health and Safety (OHS) standards to minimize the potential risk of accidents, such as exposure to hazardous chemicals or physical injury resulting from negligence (Mubarak et al., 2025). Therefore, the implementation of a safety culture is essential for every laboratory user, particularly for junior secondary school students who are at an early stage of being introduced to scientific working procedures.
Although the OHS aspect is crucial, various previous findings indicate that students’ awareness and understanding of occupational safety during practicum activities remain relatively low. A study by Permana (2022) found that most junior secondary school (SMP) students do not yet have an in-depth understanding of safety signs and potential hazards in science laboratories. In line with this, a study by Caymaz (2021) revealed that secondary school students tend to possess only general safety knowledge and frequently experience deficiencies in recognizing specific OHS regulations and symbols. Furthermore, periodic evaluation of OHS understanding is essential to prevent accidents resulting from a lack of student compliance (Kisno et al., 2022).
A review of the literature shows that most research on science laboratory safety and security management has so far focused on general secondary schools (Sangi & Tanauma, 2018) or on higher education institutions. Evaluations of laboratory safety in institutions with an integrated curriculum system, such as Integrated Islamic Junior Secondary Schools (SMPIT), remain rare. The SMPIT environment carries a fairly dense academic and religious curriculum load, which may limit the time allocated for providing thorough equipment orientation and laboratory OHS education prior to practicum. Based on this literature review, the scientific novelty of this paper lies in presenting a comprehensive analysis of cognitive understanding and laboratory safety behavior tailored to the curricular characteristics and habituation context of students within the SMPIT environment.
Based on the novelty outlined above, the problem addressed in this study is the extent to which SMPIT Izzatul Islam students understand OHS procedures and apply laboratory safety behavior during practicum activities. As an initial assumption, this study presumes that students’ knowledge of, and compliance with, safety procedures at SMPIT Izzatul Islam are not yet optimal, given the limited integration of in-depth OHS instruction within the allocated learning time. Therefore, the objective of this paper is to analyze the level of students’ cognitive understanding of OHS procedures and to evaluate the implementation of laboratory safety behavior among SMPIT Izzatul Islam students during science laboratory practicum activities.
METHODS
This study employed a quantitative approach with a descriptive research design. The research was conducted at SMPIT Izzatul Islam in 2026. The subjects and data source of this study were 30 eighth-grade students. The questionnaire instrument was adapted from Akpullukcu and Cavas (2017); the original items were paraphrased into Indonesian so that they could be readily understood by the students, and for the purposes of this paper have been translated into English. The original instrument consisted of 36 Likert-scale statement items that had been tested for validity and reliability (Cronbach’s alpha = 0.975; KMO = 0.940) on a sample of 127 science teachers in Turkey. From this instrument, 15 items relevant to the context of junior secondary school students were selected through a process of paraphrasing and language adjustment supervised by the research advisor, resulting in an instrument that could be understood by students at the junior secondary level.
The questionnaire statements covered four main indicators of laboratory safety: (1) laboratory safety awareness; (2) use of safety equipment; (3) emergency handling; and (4) safe behavior during practicum. The questionnaire consisted of 15 items measured on a four-level Likert scale, namely Strongly Disagree (SD), Disagree (D), Agree (A), and Strongly Agree (SA).
Table 1 List of laboratory safety instrument statement items
	No.
	Statement

	1
	I always keep the laboratory clean and tidy.

	2
	I know the actions to take if a fire occurs in the laboratory.

	3
	I know the actions to take if chemicals spill or splash.

	4
	I know the emergency equipment available in the laboratory.

	5
	I know how to use a fire extinguisher (APAR) in the laboratory.

	6
	I know how to use sand to extinguish a fire in the laboratory.

	7
	I know how to use a fire blanket to extinguish a fire.

	8
	I know the emergency evacuation route or plan in the laboratory.

	9
	I know how to use the first-aid (P3K) kit in the laboratory.

	10
	I always wear a laboratory coat during practicum activities.

	11
	I know what to do if a bleeding wound occurs.

	12
	I know what to do if a burn occurs from a hot object.

	13
	I know what to do if chemicals come into contact with the eyes.

	14
	I always return laboratory equipment to its place after use.

	15
	I wash my hands after carrying out activities in the laboratory.



Data collection was carried out by distributing the questionnaire online to the research subjects. The time allotted for completing the questionnaire was unrestricted and without direct supervision, and students were asked to answer the statement items based on their individual perceptions of their actual experience during practicum activities. This uncontrolled completion condition constitutes a limitation of the study that must be taken into account when interpreting the results. The questionnaire was measured using a four-point Likert scale to provide a clear distribution of responses without a neutral option. The scoring weights for this scale were as follows: Strongly Agree (SA) = 4, Agree (A) = 3, Disagree (D) = 2, and Strongly Disagree (SD) = 1.
The data analysis technique used was descriptive statistics. The raw questionnaire data were processed through the following steps. First, the researcher summed all scores obtained by each respondent across the 15 statements. Since the instrument consisted of 15 items with a maximum score of 4 per item, the maximum total score attainable by a respondent was 60, while the minimum score was 15. Second, the percentage level of students’ laboratory safety was calculated using the following effectiveness percentage formula:
Score = (Score obtained / Maximum score) × 100%
The percentage results were then converted and analyzed descriptively using a modified five-criterion scale of laboratory safety. Students’ achievement levels were categorized according to Riduwan (2014) as follows:
Table 2 Percentage interval for students’ laboratory safety level
	Percentage (%)
	Category

	0–20
	Very Poor

	21–40
	Poor

	41–60
	Fair

	61–80
	Good

	81–100
	Very Good



RESULTS AND DISCUSSIONS
The results of data collection through the 15-item questionnaire provide a quantitative picture of students’ position within the laboratory safety achievement categories. Based on the analysis of total scores obtained by the 30 respondents, the data were converted into effectiveness percentages. The overall mean percentage among respondents was 56.1% (mean total score = 33.67 out of a maximum score of 60), which falls within the “Fair” category range (41%–60%). The complete frequency distribution by category is presented in Table 3.
Table 3 Frequency distribution of students’ laboratory safety category
	Percentage (%)
	Category
	Frequency (n)
	Percentage (%)

	0–20
	Very Poor
	0
	0%

	21–40
	Poor
	1
	3%

	41–60
	Fair
	22
	73%

	61–80
	Good
	2
	7%

	81–100
	Very Good
	5
	17%

	Total
	
	30
	100%



The data in Table 3 show that the majority of students, namely 22 students (73%), fall into the “Fair” category. Only 5 students (17%) reached the “Very Good” category, 2 students (7%) the “Good” category, and 1 student (3%) the “Poor” category. No students were classified as “Very Poor” (0%). These findings indicate that most eighth-grade students already possess basic knowledge of laboratory safety, but have not yet reached the level of consistency or depth of understanding expected for the “Good” or “Very Good” categories.
To obtain a more detailed picture, an analysis was also conducted for each statement item. The mean score and percentage for each item are presented in Table 4 below.
Table 4 Mean score and percentage for each laboratory safety statement item
	No.
	Statement Item
	Mean Score
	Percentage
	Category

	1
	Keeping the laboratory clean and tidy
	2.63
	65.8%
	Good

	2
	Actions in the event of a fire
	2.17
	54.2%
	Fair

	3
	Actions if chemicals spill or splash
	1.70
	42.5%
	Fair

	4
	Knowledge of available emergency equipment
	2.13
	53.3%
	Fair

	5
	Use of a fire extinguisher (APAR)
	2.23
	55.8%
	Fair

	6
	Use of sand to extinguish a fire
	1.90
	47.5%
	Fair

	7
	Use of a fire blanket
	2.23
	55.8%
	Fair

	8
	Emergency evacuation route/plan
	2.17
	54.2%
	Fair

	9
	Use of the first-aid (P3K) kit
	2.03
	50.8%
	Fair

	10
	Wearing a laboratory coat
	2.80
	70.0%
	Good

	11
	Actions for a bleeding wound
	2.20
	55.0%
	Fair

	12
	Actions for a burn injury
	1.93
	48.3%
	Fair

	13
	Actions if chemicals contact the eyes
	2.00
	50.0%
	Fair

	14
	Returning equipment to its place
	2.73
	68.3%
	Good

	15
	Washing hands after practicum
	2.80
	70.0%
	Good

	
	Overall mean
	2.24
	56.1%
	Fair



Based on Table 4, the statement items with the highest percentages were item 1 (keeping the laboratory clean and tidy, 65.8%), item 10 (wearing a laboratory coat, 70.0%), item 14 (returning equipment to its place, 68.3%), and item 15 (washing hands after practicum, 70.0%), all of which fall into the “Good” category. Conversely, the statement items with the lowest percentages were item 3 (actions if chemicals spill or splash, 42.5%) and item 6 (use of fire-extinguishing sand, 47.5%), both of which lie at the lower boundary of the “Fair” category.
This item-level pattern confirms that items related to everyday habits (cleanliness and handwashing) obtained higher scores than items concerning technical procedures (use of fire extinguishers, sand, fire blankets, and evacuation routes). This finding is consistent with the study by Caymaz (2021), which states that secondary school students generally possess general safety knowledge but experience deficiencies in specific and procedural OHS aspects.
The dominance of the “Fair” category (73%) requires an analysis of its contributing factors. Within the SMPIT curriculum structure, the dense academic and religious workload may limit the time allocated for comprehensive safety instruction and laboratory orientation prior to practicum (Famsah et al., 2025). This condition is presumed to cause in-depth explanations of chemical risks or emergency-handling simulations to often be cut short by time constraints. It should be noted that this presumption is inferential in nature, as the study was not supported by interview or direct observation data that could confirm such a mechanism.
The results for items 1 and 15, which fall into the “Good” category, are likely related to the habituation of cleanliness values within the context of Islamic education, in which cleanliness forms part of students’ daily conduct (Daryanto et al., 2025). However, success in this habitual aspect does not necessarily reflect comprehensive OHS understanding, as evidenced by the low scores on the technical items. Meanwhile, the result for item 10 (laboratory coat, 70.0%) indicates that compliance with formal practicum rules is fairly good, although understanding of the protective function of laboratory coats against corrosive chemical exposure needs to be further strengthened.
The results for item 5 (fire extinguisher, 55.8%), item 8 (evacuation route, 54.2%), and item 9 (first-aid kit, 50.8%), which lie at the midpoint of the “Fair” category, indicate that students’ knowledge of emergency handling remains theoretical and lacks adequate simulation experience. This is reinforced by the study of Dewanto (2018), which emphasizes the importance of direct experience in building self-efficacy in the context of technical procedures.
Students’ inability to recognize the actions required when chemicals spill or splash (item 3, 42.5%) represents a particular challenge. As stated by Permana (2022), many junior secondary school students experience misconceptions in identifying hazard signs, causing them to underestimate the potential risks of substances that do not appear visually hazardous.
Data collection was conducted online with unrestricted completion time and without direct supervision. This condition opens the possibility of perception bias, in which students tend to provide answers they consider correct or expected rather than answers based on actual experience (Iskandar et al., 2023). This may lead to an overly favorable assessment of students’ level of understanding and safety behavior. The finding showing a dominance of the “Fair” category should therefore be interpreted with caution, since actual field conditions may in fact be at a lower level. Consequently, triangulation methods, such as direct observation and practicum simulation, are needed to obtain a more valid and comprehensive picture.
The finding that 73% of students fall into the “Fair” category, with an overall mean of 56.1%, carries significant practical implications. First, structured safety instruction should be provided before each practicum session, including a direct introduction to the function of safety equipment. Second, schools are advised to schedule periodic simulations of fire extinguisher use and evacuation routes so that technical knowledge is not merely memorized. Third, the installation of OHS posters on laboratory walls can serve as an effective reminder medium for students. Fourth, demonstrations of first-aid procedures and chemical-spill handling techniques should be integrated into pre-practicum activities. Fifth, the laboratory OHS module needs to be explicitly integrated into science learning as an assessed competency, rather than merely an additional rule.
CONCLUSION
The results of this study show that the level of understanding of OHS procedures and the implementation of laboratory safety behavior among SMPIT Izzatul Islam students remains within the “Fair” category, with a dominance of 73% and an overall mean percentage of 56.1%. This condition indicates that students already possess basic knowledge of, and compliance with, the rules, but have not yet achieved a deep and consistent understanding, particularly in the technical aspects of OHS. Statement items related to daily habits (laboratory cleanliness and handwashing) obtained higher scores (the “Good” category) compared to items of a technical and procedural nature, such as the use of fire extinguishers, evacuation routes, and chemical-spill handling (which remained at the lower boundary of the “Fair” category). This reflects that students’ understanding remains at a basic level and has not yet achieved consistency in the technical aspects of laboratory safety. The presence of 17% of students in the “Very Good” category indicates the existence of strong potential, although it has not been sufficient to raise the collective achievement, while the continued presence of the “Poor” category (3%) signifies that the minimum standard has not yet been evenly met. Based on these findings, it is recommended that schools implement: (1) routine OHS training prior to practicum; (2) periodic emergency simulations (fire and evacuation); (3) verification of OHS understanding before students are permitted to begin practicum; and (4) integration of the OHS module into science learning as a formally assessed competency.
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