Sustaining Waste Management Behavior With and Without Signage After Campaigns Among Junior High School Students
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ABSTRACT
	This study investigates the effect of environmental campaign interventions, with and without signage, on sustaining proper waste management behavior among junior high school students at Adventist Medical Center College. Proper waste management is a crucial component of environmental sustainability, yet behavioral improvements from awareness campaigns often fade over time. This study explores whether visual cues, such as signage, can reinforce and sustain proper waste disposal practices beyond the campaign period. Specifically, it addresses the following questions: (1) How do students perceive the presence or absence of signage related to waste management after the campaign? (2) What are the observed waste management behaviors of junior high school students after the campaign intervention? (3) What is the effect of environmental campaign interventions, with and without signage, on the sustained waste management behavior of students? A blinded, comparative, quantitative design was used, involving 87 junior high school students divided into two groups—one exposed to a campaign with signage (experimental) and the other to a campaign without signage (control). Data were collected using a structured observation checklist and a survey questionnaire, both validated and reliability-tested. Results revealed that students in the With Signage group demonstrated significantly higher observed and self-reported waste management behavior than those in the Without Signage group (p < 0.01), with large to very large effect sizes (Cohen’s d = 0.856–2.18). Perceptions of signage were generally positive, indicating its effectiveness as a visual reinforcement. These findings suggest that environmental campaigns incorporating clear and visible signage significantly improve and sustain proper waste management behavior among students. The study provides practical insights for educators, school administrators, and environmental advocates seeking low-cost strategies to promote long-term environmental responsibility in schools.
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INTRODUCTION
Improper waste disposal remains a persistent environmental problem in school settings, often caused by limited awareness, weak habit formation, and the absence of consistent behavioral cues. Educational institutions commonly rely on information campaigns to promote proper waste management; however, these campaigns alone may not be sufficient to sustain long-term behavior change among students. Environmental psychology suggests that visible cues in the physical environment can guide behavior by subtly prompting individuals toward desired actions.
This study was conducted to examine whether the integration of signage with an environmental campaign can more effectively promote sustainable waste disposal behavior among students compared to campaigns alone. Signage functions as a constant visual reminder, reinforcing correct waste segregation and disposal practices at the point of decision-making.
The importance of this study lies in its potential contribution to school-based sustainability efforts. By identifying strategies that effectively encourage proper waste management behavior, schools can design interventions that are both practical and sustainable over time.
The study seeks to answer how do students perceive the presence or absence of signage related to waste management after the campaign? What are the observed waste management behaviors of junior high school students after the campaign intervention? and what is the effect of environmental campaign interventions, with and without signage, on the sustained waste management behavior of students?
METHODOLOGY
This study employed a quantitative experimental research design, comparing two groups of students exposed to different interventions: a campaign-only group and a campaign-plus-signage group. The design allowed for the examination of the effect of signage as an added environmental cue in promoting proper waste management behavior. The participants were junior high school students enrolled at Adventist Medical Center College. Students were assigned to either the campaign-only group or the campaign-plus-signage group. Both groups received the same waste management campaign, while only the experimental group was exposed to strategically placed signage near waste disposal areas.
The study was conducted at Adventist Medical Center College, Iligan City, Philippines. AMCC offers programs from Junior High to College and was chosen for its accessibility and diverse student population. Data were collected using two primary tools: survey questionnaire measuring students’ perceptions of signage and self-reported waste management behavior. Observational checklist used to record actual waste management behaviors, such as proper sorting, maintaining cleanliness, participation in cleaning activities, and peer encouragement. Descriptive statistics (mean, median, and standard deviation) were used to summarize perceptions and behaviors. To determine whether a significant difference existed between the two groups, Welch’s t-test was employed due to unequal variances. Effect size was calculated using Cohen’s d to assess the magnitude of the intervention’s impact.

RESULTS AND DISCUSSIONS
Table 1. Descriptive Statistics of the Questionnaire Data: Perception of Signage
	
	Perception

	N
	40

	Mean
	4.03

	Median
	4.00

	Standard Deviation
	0.497

	Minimum
	3.00

	Maximum
	5.00



	The findings presented in Table 1 indicate that students generally perceive waste management signage positively, with a mean score of 4.03 (median = 4.00) on a five-point scale, a range of 3.00 to 5.00, and a low standard deviation of 0.497, suggesting consistent perceptions across participants. These results are consistent with both local and international studies, which highlight that environmental cues, such as signage, are effective in guiding behavior and enhancing environmental awareness. The findings are further supported by Nudge Theory, which posits that subtle prompts can influence individuals’ decision-making processes without restricting their choices, and by Environmental Cue Theory, which emphasizes that visible and consistent cues reinforce desired behaviors. The high perception scores suggest that the signage effectively engaged students’ intuitive decision-making while fostering cognitive awareness of proper waste disposal practices. Overall, the results demonstrate that students not only recognize but also value the presence of signage, providing strong empirical and theoretical evidence for the use of visual cues in promoting and sustaining environmentally responsible behavior following campaign interventions.

Table 2. Mean of the Observed Behaviors after the Campaign Intervention
	Behavior
	Mean

	Correctly sorts waste into designated bins
	1.09

	Follows signage for waste bins
	1.71

	Refrains from dropping any waste on the ground
	1.34

	Separates residue from containers before disposal
	1.16

	Maintains cleanliness of the waste area
	1.54

	Pauses to look at, read, or point to signage
	1.57

	Appears confused about where to place waste
	0.446

	Encourages peers in proper waste disposal
	1.54

	Participates in waste management activities such as picking up litter, cleaning, etc.
	1.64


Note: The researchers used a scoring system of 0 = not observed, 1 = rarely observed, and 2 = observed. The second and sixth behavior was only applied to the group with signage.

	Observations of junior high students following the campaign revealed that they frequently engaged in active waste management behaviors, including participating in cleaning activities (M = 1.64), maintaining cleanliness of the waste area (M = 1.54), encouraging peers to dispose of waste properly (M = 1.54), following signage for waste bins (M = 1.71), and pausing to read or reference signage (M = 1.57), with the latter two behaviors notably higher among students exposed to signage. Proper sorting into designated bins (M = 1.09), refraining from littering (M = 1.34), and separating residue from containers before disposal (M = 1.16) were observed moderately, while confusion about waste placement was minimal (M = 0.446), indicating general understanding of correct practices. These findings support previous research emphasizing that while awareness campaigns raise engagement, environmental cues such as signage are crucial for sustaining precise behaviors (Luague Jr. & Lucero, 2024). The results are consistent with Nudge Theory, where signage acts as a subtle prompt guiding correct disposal decisions, and Environmental Cue Theory, which highlights that repeated exposure to clear visual cues reinforces behavior and facilitates habit formation. Overall, students actively participate in observable waste management practices, and the high frequency of signage-related actions demonstrates that environmental cues significantly enhance adherence to proper sorting and disposal behaviors.

Effect of Environmental Campaign Interventions, With and Without Signage, on the Sustained Waste Management Behavior
Table 3. Independent Sample T-test on the sustained waste management between the two groups.
	
	Statistics
	df
	p
	Mean Difference 
	SE difference
	
	Effect Size

	Welch’s t
	3.20
	50.4
	0.002
	0.429
	0.134
	Cohen’s d
	0.856


Note: H0 μwithout ≠ H1 μwith
	The analysis of sustained waste management behavior revealed a significant difference between students exposed to campaign interventions with signage and those without. Welch’s t-test indicated a statistically significant effect (t = 3.20, df = 50.4, p = 0.002) with a mean difference of 0.429 and a large effect size (Cohen’s d = 0.856), demonstrating that the presence of signage substantially enhanced adherence to proper waste management behaviors. These findings align with existing literature, which suggests that awareness campaigns alone often produce only temporary behavior change, whereas environmental cues like signage act as constant reminders that reinforce correct practices and facilitate habit formation (Lapuz & Manlapaz, 2024). The results are supported by Nudge Theory, wherein signage subtly guides students toward desired behaviors without restricting choice, and Environmental Cue Theory, which emphasizes that repeated exposure to clear visual prompts strengthens behavioral consistency over time. Overall, the findings indicate that integrating campaign interventions with visual cues is significantly more effective in sustaining student engagement in proper waste management than campaigns alone, providing both empirical and theoretical support for the use of signage.

Table 4. Group Descriptive of the sustained waste management behavior between the two groups.
	Group
	N
	Mean
	Median
	SD
	SE

	With
	28
	1.62
	1.71
	0.428
	0.0809

	Without
	28
	1.19
	1.43
	0.564
	0.107



	The analysis of sustained waste management behavior revealed that students exposed to campaign interventions with signage performed significantly better than those without signage. The campaign-plus-signage group (N = 28) had a mean score of 1.62 (SD = 0.428, median = 1.71), compared to the campaign-only group (N = 28), which had a lower mean of 1.19 (SD = 0.564, median = 1.43). Welch’s t-test confirmed that this difference was statistically significant (t = 3.20, df = 50.4, p = 0.002) with a large effect size (Cohen’s d = 0.856), demonstrating the substantial positive impact of signage on sustaining proper waste management behaviors. These findings support previous research indicating that awareness campaigns alone may produce only temporary improvements, while consistent environmental cues, such as signage, are essential for maintaining correct practices over time (Lapuz & Manlapaz, 2024; Luague Jr. & Lucero, 2024). The results are consistent with Nudge Theory, where signage subtly guides students toward correct disposal decisions without restricting choice, and Environmental Cue Theory, which emphasizes that repeated exposure to clear visual cues reinforces behavior and promotes habit formation. Overall, the data suggest that integrating signage with campaign interventions is significantly more effective than campaigns alone in fostering sustained engagement in proper waste management among students.

CONCLUSION
The findings of this study indicate that students generally perceive waste management signage positively, recognizing it as a helpful visual cue that guides proper disposal practices. Observational data show that students frequently engage in active waste management behaviors, such as participating in cleaning activities, maintaining cleanliness in the waste area, and encouraging peers, while behaviors directly supported by signage—such as following and referencing the signs—were notably higher in the group exposed to visual cues. Moreover, the campaign-plus-signage intervention proved significantly more effective in sustaining proper waste management behavior compared to the campaign-only group, as reflected by higher mean scores and a large effect size (Cohen’s d = 0.856). These results support the theoretical frameworks of Nudge Theory and Environmental Cue Theory, demonstrating that subtle visual prompts can guide decision-making and reinforce consistent behaviors without coercion. Practically, the study highlights that integrating signage with educational campaigns is a highly effective strategy for promoting and sustaining environmentally responsible behaviors among junior high students, emphasizing the importance of continuous environmental cues to facilitate long-term habit formation.
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