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ABSTRACT 

	This study assessed public engagement with environmental pollution using the Experience–Awareness–Participation (EAP) framework in Bilaspur district, Chhattisgarh, India. A cross-sectional survey was conducted among 120 participants selected through purposive sampling. A structured 15-item questionnaire measured three domains: experience with pollution, awareness of environmental policies, and participation in environmental actions using a 5-point Likert scale. The reliability test demonstrated acceptable internal consistency for exploratory research (Cronbach’s alpha = 0.602). Non-parametric statistical analyses were applied due to non-normal data distribution. Results indicated strong experiential recognition of water and soil pollution, while awareness of government policies and conservation initiatives remained comparatively low. Although respondents expressed high support for environmental volunteering, routine sustainable practices such as waste segregation and water conservation were less frequently adopted. Spearman correlation analysis revealed a modest but significant association between awareness and participation (r = 0.195, p < 0.05), whereas experience showed no meaningful relationship with the other domains. Chi-square analysis demonstrated that age, location, and occupation significantly influenced awareness and participation patterns. The findings highlight a substantial gap between environmental concern and consistent behavioural engagement, underscoring the need for targeted environmental education and policy communication strategies.
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1. INTRODUCTION 

The Assessing Experiences, Public Awareness, and Participation (EAP) framework is a strategic initiative aimed at enhancing public engagement in tackling environmental pollution (Sinclair & Diduck 2017). Public awareness and participation are widely recognised as essential components of environmental governance, influencing both policy implementation and community-level environmental outcomes (Benham 2017; Wong 2010). Rooted in the legacy of grassroots movements and public activism since the mid-20th century, the EAP emphasizes how citizen participation has evolved into a shared societal responsibility for environmental protection, influencing both policy-making and public behaviour (Bhattacharya 2025).
Methodologically, the EAP adopts a multifaceted approach that includes cross-sectional and factorial survey designs, along with community engagement tools, to examine the motivations and experiences of individuals involved in sustainability initiatives (Moser & Bader 2023). These tools help capture public sentiment and evaluate participation intentions, while frameworks such as those by Van Zomeren (Van Zomeren et al., 2010) and Fritsche (Fritsche et al., 2018) inform the analysis of social identity and participative efficacy (Marczak 2024). Resources like the Citizen Science Toolbox and the Effective Engagement Toolkit also guide stakeholder involvement and data collection in environmental monitoring efforts (Dickinson et al., 2012).
Public awareness plays a central role in the EAP by fostering environmental literacy, promoting sustainable practices, and ensuring accountability in environmental governance (Hnatyuk et al., 2024). Through education, citizens gain a deeper understanding of pollution’s impacts and become empowered to take meaningful action (Rich et al., 1995). Informed communities are better equipped to advocate for stronger regulations, monitor compliance, and support innovations in pollution control and climate resilience (Tietenberg & Wheeler 2001).
Despite its strengths, the EAP faces challenges such as perceptions of superficial participation and institutional resistance (Abbas & Singh 2014). Nevertheless, the framework continues to inspire collective action through grassroots mobilization. The European Union’s 8th Environmental Action Programme exemplifies this approach by prioritizing community engagement, stricter pollution regulations, and enabling conditions for sustainable practices (Pindaru et al., 2023). 
The primary objective of the current study was to evaluate the public’s engagement with environmental pollution through three interconnected dimensions: Experience, Awareness, and Participation (EAP). Specifically, the study aimed to assess how individuals perceive and are affected by environmental pollution in their daily lives, how aware they are of governmental policies, regulations, and environmental initiatives, and the extent to which they actively participate in behaviors or programs aimed at environmental protection. By analyzing the interrelationships among experience, awareness, and participation, as well as their associations with demographic factors, the study intended to provide insights that can inform more targeted and effective environmental education, policy communication, and public engagement strategies.
2. materials and methods 

2.1 Study Design and Objectives

The current study was conducted in the 8 areas of the Bilaspur district in the state of Chhattisgarh in India (Figure1). This study employed a quantitative, cross-sectional survey design aimed at assessing the public’s Experience, Awareness, and Participation (EAP) in relation to environmental pollution. The primary objective was to evaluate the extent to which individuals recognize and are impacted by environmental pollution, how aware they are of relevant policies and issues, and the degree to which they actively participate in environmental protection efforts. A secondary objective was to analyze how demographic variables influence these three dimensions.
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Figure 1. Map of Study area



2.2 Sample and Sampling Procedure

Using purposive sampling, 120 participants were chosen from various demographic backgrounds—including different ages, genders, professions, and living environments (urban, suburban, and rural)—as this profile was deemed appropriate for capturing the perspectives of working individuals who may encounter and address environmental issues in their daily life and work activities.

2.3 Instrumentation

Data collection utilized a structured Experience, Awareness, and Participation (EAP) questionnaire which consisted of 15 items, with five items allocated to each of the three domains. The Experience-Based Section (5 items) examined responses pertaining to individual experiences with environmental challenges, including the impact of air and water contamination, soil erosion, and associated health consequences. The Awareness-Based Section (5 items) measured awareness of government policies, public campaigns, and perceptions of regulatory efforts. The Participation-Based Section (5 items) assessed behavioral involvement in environmental conservation practices and initiatives.
The questionnaire items were developed based on a review of relevant literature addressing environmental perception, public awareness, and participation in environmental governance (Wong, 2010; Sinclair & Diduck, 2017; Kollmuss & Agyeman, 2002). The instrument was structured to reflect the three conceptual dimensions of the Experience–Awareness–Participation (EAP) framework and aligns with established theoretical perspectives linking environmental awareness to pro-environmental behavior (Fritsche et al., 2018; Liu et al., 2014). Given the exploratory nature of the study, the questionnaire was designed to generate preliminary empirical insights into the interrelationship among these domains. Internal consistency reliability of the overall scale was evaluated using Cronbach’s alpha to assess the coherence of the items.
Each item was measured using a 5-point Likert scale, ranging from "Strongly Disagree = 1" to "Strongly Agree = 5."

2.4 Data Collection Procedure

The questionnaire was administered in-person ensuring voluntary participation and informed consent. Respondents were assured of the confidentiality of their responses and the academic purpose of the study.   

2.5 Data Analysis

Collected data were analyzed using IBM SPSS Statistics version 26. Descriptive Statistics were used to summarize demographic variables and individual item responses. Normality Tests (Kolmogorov-Smirnov and Shapiro-Wilk) was used to assess the distribution of EAP scores. Reliability test was evaluated using Cronbach’s alpha. Mean Rank Analysis was performed to identify the relative importance or prominence of individual questionnaire items and Spearman’s Correlation was used to explore the relationships within and between the EAP domains. Finally, the Chi-Square Tests were performed to examine associations between demographic variables and questionnaire responses. All statistical tests were conducted at a 95% confidence level, and results were interpreted with attention to both statistical significance (p < 0.05) and practical relevance.
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3.1 Normality test

The normality tests indicated that the data from the surveys was not normally distributed. The Kolmogorov-Smirnov test (p = 0.000) and the Shapiro-Wilk test (p = 0.000) both indicated non-normality. This was further illustrated descriptively, where a mean of 59.575, and a standard deviation of 4.411, and a weak positive skewness of 0.567, were reported. The kurtosis of -0.545 indicates that there was a distribution with fewer extreme higher values. This clearly indicated no normal distribution of the data, and non-parametric statistical procedures were thereafter used (see Table 1). The data normality graphs, in particular the Q-Q plot and bar plot, are provided in Figure 2.

Table 1. Normality test of the survey data

	(A)
	Tests of Normality

	 
	Kolmogorov-Smirnova
	Shapiro-Wilk

	 
	Statistic
	df
	Sig.
	Statistic
	df
	Sig.

	TOTAL
	0.160
	120
	0.000
	0.943
	120
	0.000

	a. Lilliefors Significance Correction



	(B)
	Descriptives

	 
	 
	 
	Statistic
	Std. Error

	
	
	
	
	

	TOTAL
	Mean
	
	59.575
	0.403

	
	95% Confidence Interval for Mean
	Lower Bound
	58.778
	

	
	
	Upper Bound
	60.372
	

	
	5% Trimmed Mean
	59.454
	

	
	Median
	
	58.500
	

	
	Variance
	
	19.457
	

	
	Std. Deviation
	4.411
	

	
	Minimum
	
	51.000
	

	
	Maximum
	69.000
	

	
	Range
	
	18.000
	

	
	Interquartile Range
	6.000
	

	
	Skewness
	
	0.567
	0.221

	
	Kurtosis
	
	-0.545
	0.438
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Figure 2. Q-Q plot and bar plot of the normality test

3.2 Descriptive analysis of the demographic data

The descriptive analysis of the survey data, as presented in Table 2, provides an overview of the demographic characteristics of the 120 respondents who participated in the study. The age distribution revealed that the largest proportion of participants fell within the 25–34 age group, comprising 32.5% of the total sample. This was followed by those aged 35–44 years (25%), 18–24 years (18.3%), and 45–54 years (16.7%). Participants aged 55–64 years accounted for 6.7%, while only a single respondent (0.8%) was aged 65 or older. This distribution suggests that the sample predominantly consisted of young to middle-aged adults.

In terms of gender, the sample was skewed towards male respondents, who made up 73.3% of the population, while females represented 26.7%. Regarding location, the majority of respondents resided in urban areas (54.2%), followed by suburban areas (41.7%), and a small minority from rural regions (4.2%), indicating a predominantly urban-suburban representation in the sample.

The occupational breakdown showed that government employees were the most represented group, accounting for 60% of the participants. Students comprised the second-largest group at 25.8%, followed by self-employed individuals (13.3%), and a very small number of retired individuals (0.8%). Overall, the descriptive profile of the respondents reflects a sample dominated by young, urban, male government employees, which may influence perspectives on environmental issues due to their specific social and occupational contexts.
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Table 2. Descriptive analysis of the survey data

	Characteristics
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	
	
	
	
	
	

	Age
	18-24
	22.00
	18.30
	18.30
	18.30

	
	25-34
	39.00
	32.50
	32.50
	50.80

	
	35-44
	30.00
	25.00
	25.00
	75.80

	
	45-54
	20.00
	16.70
	16.70
	92.50

	
	55-64
	8.00
	6.70
	6.70
	99.20

	
	65 or older
	1.00
	0.80
	0.80
	100.00

	
	Total
	120
	100
	100
	

	
	
	
	
	
	

	Gender
	 Male
	88.00
	73.30
	73.30
	73.30

	
	Female
	32.00
	26.70
	26.70
	100.00

	
	Total
	120
	100
	100
	

	
	
	
	
	
	

	Location
	Urban
	65.00
	54.20
	54.20
	54.20

	
	Sub urban
	50.00
	41.70
	41.70
	95.80

	
	Rural
	5.00
	4.20
	4.20
	100.00

	
	Total
	120
	100
	100
	

	
	
	
	
	
	

	Occupation
	Student
	31.00
	25.80
	25.80
	25.80

	
	Govt Employed
	72.00
	60.00
	60.00
	85.80

	
	Self-employed
	16.00
	13.30
	13.30
	99.20

	
	Retired
	1.00
	0.80
	0.80
	100.00

	
	Total
	120
	100
	100
	

	 
	 
	 
	 
	 
	 



3.4 Reliability test

The internal consistency reliability of the 15-item Experience–Awareness–Participation (EAP) questionnaire was assessed using Cronbach’s alpha. The overall scale yielded a Cronbach’s alpha value of 0.602, indicating moderate internal consistency. Although this value is slightly below the conventional threshold of 0.70, it is considered acceptable for exploratory research in social science contexts.

The scale demonstrated a mean total score of 51.275, with a variance of 14.756 and a standard deviation of 3.841, suggesting a relatively compact distribution of responses. Item means ranged from 1.183 to 4.908, reflecting variation in agreement levels across questionnaire items. Item variances ranged between 0.084 and 1.025, indicating differing levels of response dispersion.

Inter-item covariance values ranged from –0.072 to 0.552, suggesting moderate variability in the degree of association among items. The presence of some low or negative inter-item covariances may explain the moderate alpha coefficient. Overall, the reliability results indicate that the instrument demonstrates acceptable coherence for examining the interrelationships among experience, awareness, and participation in an exploratory community-based study.

Table 3. Reliability test of the EAP questionnaire variables

	Reliability Statistics
	Cronbach's Alpha
	Cronbach's Alpha Based on Standardized Items
	N of Items

	
	0.602
	0.475
	15

	
	
	
	
	
	
	
	
	

	Scale Statistics
	Mean
	Variance
	Std. Deviation
	N of Items

	
	51.275
	14.756
	3.841
	15

	
	
	
	
	
	
	
	
	

	Summary Item Statistics
	Variable
	Mean
	Minimum
	Maximum
	Range
	Maximum / Minimum
	Variance
	N of Items

	
	Item Means
	3.418
	1.183
	4.908
	3.725
	4.148
	2.419
	15

	
	Item Variances
	0.431
	0.084
	1.025
	0.941
	12.209
	0.099
	15

	
	Inter-Item Covariances
	0.039
	-0.072
	0.552
	0.624
	-7.611
	0.011
	15



3.5 Mean rank test

Table 5 provides an overview of the mean rank assessment of the EAP (Experience, Awareness, and Participation) questionnaire, focusing on the degree of agreement respondents expressed on the different items, and the differences across the three domains.
In the experience-related item (Table 5A), E4 ("I think water quality in my area has deteriorated due to pollution") has the most considerable mean rank, suggesting an almost unanimous agreement with the statement of significance of water-related pollution. This was closely followed by E5, which regarded the belief of soil pollution and the impact of food and water. E1, regarding the perception of environmental pollution and major issue, ranked third. For items E2 and E3, which looked at the experience of having visible air pollution and the associated health effects of the pollution, were ranked lower. This suggests that in the case of pollution and its consequences, there is a recognition of its presence more so than the health impacts, visible air pollution, and the direct experience may not be prevalent or highly perceived.

In the awareness section (Table 5B), A3 ("I think more public awareness campaigns on pollution should be conducted") got the most responses which implies people are likely to think there needs to be more education on the issues surrounding pollution. Closely following was A4, "There should be stronger laws on industrial pollution". A1 and A5, which are mentions of particular government activities, had lower awareness levels and A2 ("I believe the government’s efforts to control air pollution are sufficient") had the lowest score.  This indicates there is a more generalized sense of dissatisfaction which leads to a lack awareness of existing programs and probable active policies.

Regarding the participation domain (Table 5C), P5 ("I actively support or volunteer for environmental protection initiatives") received the highest rating which means that a lot of respondents see themselves as engaged in organized efforts of volunteerism to protect the environment. P1 ("I discuss environmental issues with family and friends") and P4 ("I participate in tree-planting drives or similar environmental activities") also received high ratings, which suggests moderate levels of informal and community engagement. In comparison, the more pragmatic actions of conserving water (P2) and composting or waste segregation (P3) were rated as the least practiced, which suggests an inconsistency in adopting individual, less complex behavioral initiatives, which in other respects might signal environmental support.

In summary, the mean rank analysis shows that respondents are highly aware of and concerned about environmental issues, particularly in relation to water and soil pollution. They express strong support for increased awareness and regulation, yet there remains a disparity between supportive attitudes and consistent personal action in day-to-day environmental practices.



Table 4. Mean rank test (A) Experience-based questionnaire, (B) Awareness-based questionnaire, and (C) Participation-based questionnaire

	(A)
	
	
	
	
	

	Code
	Experience based questionnaire
	N
	Mean
	Std. Deviation
	Rank

	
	
	
	
	
	

	E1
	I believe environmental pollution is a major issue in my area.
	120
	4.77
	0.53
	3

	E2
	I often notice visible air pollution (e.g., smog, haze) in my surroundings.
	120
	4.68
	0.60
	4

	E3
	I have experienced health issues (e.g., respiratory problems, skin irritation) that I suspect are related to pollution.
	120
	4.63
	0.67
	5

	E4
	I think water quality in my area has deteriorated due to pollution.
	120
	4.88
	0.33
	1

	E5
	I believe soil pollution affects the quality of food and water in my locality.
	120
	4.78
	0.54
	2

	 
	 
	 
	 
	 
	 

	
	
	
	
	
	

	(B)
	
	
	
	
	

	Code
	Awareness based questionnaire
	N
	Mean
	Std. Deviation
	Rank

	
	
	
	
	
	

	A1
	I am aware of Indian government policies addressing environmental pollution.
	120
	1.61
	0.99
	4

	A2
	I believe the government’s efforts to control air pollution are sufficient.
	120
	1.18
	0.47
	5

	A3
	I think more public awareness campaigns on pollution should be conducted.
	120
	4.91
	0.29
	1

	A4
	I believe stricter laws should be enforced to reduce industrial pollution.
	120
	4.72
	0.58
	2

	A5
	I am aware of water conservation initiatives promoted by the government.
	120
	1.95
	0.93
	3

	 
	 
	 
	 
	 
	 

	
	
	
	
	
	

	(C)
	
	
	
	
	

	Code
	Participation based questionnaire
	N
	Mean
	Std. Deviation
	Rank

	
	
	
	
	
	

	P1
	I discuss environmental issues with family and friends.
	120
	2.99
	0.49
	2

	P2
	I take measures to conserve water at home (e.g., fixing leaks, using water-efficient methods).
	120
	1.76
	1.01
	4

	P3
	I compost organic waste or segregate waste at home.
	120
	1.45
	0.83
	5

	P4
	I participate in tree-planting drives or similar environmental activities.
	120
	2.10
	0.65
	3

	P5
	I actively support or volunteer for environmental protection initiatives.
	120
	4.89
	0.31
	1

	 
	 
	 
	 
	 
	 




[image: ]

[image: ]

[image: ]

Figure 3. Response percentage of (A) Experience-based questionnaire, (B) Awareness-based questionnaire, and (C) Participation-based questionnaire




3.6 Response percentage of EAP

Figure 3 displays results concerning response proportions to the Experience-based, Awareness-based, and Participation-based questionnaires and reveals different tendencies in the respondents’ perception, cognition, and action regarding environmental issues.

3.6.1 Experience-Based Questionnaire

Responses indicate a strong perception of environmental degradation among participants. For instance, a large majority of respondents "Strongly Agree" with statements about environmental pollution being a major issue (E1: 81.7%) and the deterioration of water quality due to pollution (E4: 87.5%). Similarly, 83.3% "Strongly Agree" that soil pollution affects food and water quality (E5). While responses to air pollution (E2) and health impacts (E3) are slightly more varied, the dominant response remains "Strongly Agree" at 73.3% and 74.2%, respectively (Figure 3A). These results suggest that the respondents have a high level of experiential awareness of various environmental issues, especially concerning water and soil quality.

3.6.2 Awareness-Based Questionnaire

Awareness levels showed a greater degree of polarization. Most respondents “Strongly Agree” on the need for more public awareness campaigns (A3: 90.8%) and more stringent laws on pollution (A4: 78.3%). Yet, a comparatively lower number of people are aware of (A1) and (A5) the policies concerning water conservation, where 66.7% and 43.3% respectively “Strongly Disagree”. Moreover, 85% “Strongly Disagree” on the sufficiency of government measures aimed at air pollution control (A2), showing lack of recognition of official measures (Figure 3B) and indicating widespread dissatisfaction. Such patterns broadly state the support for awareness and legal measures, but at the same time, a lack of knowledge on the initiatives of government.

3.6.3 Participation-Based Questionnaire

Various levels of participation were documented. In P5, engagement peaks, with 89.2% of respondents asserting that they actively "Strongly Agree" with supporting or volunteering for environmental initiatives. However, for other participation options, the responses were rather lukewarm. Notably, 80.8% were simply "Neutral," without engagement, and 26.7% were "Neutral" about activities that are participatory, such as tree-planting (P4). In mitigative actions, however, a large number reported limited participation. For example, 73.3% "Strongly Disagree" with the practice of composting and waste segregation at home (P3), and 57.5% "Strongly Disagree" with the practice of water conservation (P2), which is illustrated in Figure 3C. These results suggest that support is directed at high-visibility actions, but the much routine sustainable actions are less prevalent, which is surprising.

3.7 Correlation within the EAP questionnaire

Table 5 provides results from a Spearman correlation analysis on the relationships between the individual items concerning the Experience, Awareness, and Participation components of the EAP questionnaire. The analysis results indicate how perceptions and behaviors across the components are interrelated.

3.7.1 Experience-Based Questionnaire

Within the experience-based section (Table 5A), a statistically significant negative correlation was observed between E1 ("Environmental pollution is a major issue in my area") and E2 ("I often notice visible air pollution") (r = –0.229, p < 0.05). This suggests that individuals who strongly perceive pollution as a major issue may not necessarily observe visible manifestations of air pollution, or vice versa, potentially reflecting differences in geographic or contextual exposure. Other item pairs in this section, such as E3 (health impacts), E4 (water quality deterioration), and E5 (soil pollution), did not exhibit significant correlations, indicating that respondents’ experiences of pollution may be specific and not necessarily interconnected across environmental dimensions.

Table 5. Spearman correlation within (A) Experience-based questionnaire, (B) Awareness-based questionnaire, and (C) Participation-based questionnaire

	(A)
	
	
	
	
	

	 
	E1
	E2
	E3
	E4
	E5

	E1
	1
	
	
	
	

	E2
	-.229*
	1
	
	
	

	E3
	-0.044
	0.006
	1
	
	

	E4
	-0.117
	0.156
	-0.115
	1
	

	E5
	0.013
	0.082
	-0.164
	0.022
	1

	* Correlation is significant at the 0.05 level (2-tailed).



	(B)
	
	
	
	
	

	 
	A1
	A2
	A3
	A4
	A5

	A1
	1
	
	
	
	

	A2
	-0.014
	1
	
	
	

	A3
	-0.032
	0.133
	1
	
	

	A4
	0.084
	0.147
	-0.036
	1
	

	A5
	.420**
	0.05
	-0.071
	0.157
	1

	** Correlation is significant at the 0.01 level (2-tailed).



	(C)
	
	
	
	
	

	 
	P1
	P2
	P3
	P4
	P5

	P1
	1
	
	
	
	

	P2
	0
	1
	
	
	

	P3
	0.175
	.382**
	1
	
	

	P4
	0.136
	.628**
	.421**
	1
	

	P5
	-0.056
	0.083
	0.018
	0.019
	1

	** Correlation is significant at the 0.01 level (2-tailed).



3.7.2 Awareness-Based Questionnaire

In the awareness domain (Table 5B), the only statistically significant correlation was found between A1 ("Awareness of government policies addressing environmental pollution") and A5 ("Awareness of water conservation initiatives") (r = 0.420, p < 0.01). This strong positive association indicates that individuals informed about broader environmental policies are also likely to be aware of specific conservation programs, reflecting a coherent pattern of policy-related knowledge. Other awareness items such as A2 (perceived sufficiency of government efforts), A3 (need for awareness campaigns), and A4 (support for stricter industrial laws) did not correlate significantly with each other, suggesting that awareness is fragmented across different thematic areas.

3.7.3 Participation-Based Questionnaire

The items pertaining to participation showed the strongest and most widespread correlations (Table 5C). P2 ("Water conservation at home") and P3 ("Composting or waste segregation") (r = 0.382, p < 0.01), as well as P3 and P4 ("Participation in tree planting drives") (r = 0.421, p < 0.01), suggest the existence of an interconnected set of behaviors concerning eco-friendly practices at home and in the wider community. P4 also stands out in that it had strong correlational ties with P2 (r = 0.628, p < 0.01), demonstrating that participation in one type of environmental activity fosters involvement in others. P5 ("Volunteering for environmental protection initiatives"), however, did not show a significant correlational link with any of the other participation items, which suggests that the aspect of formal volunteering may be viewed or carried out separately from more habitual, everyday environmental practices. 

In summary, the correlation analysis reveals that while awareness and experience tend to be domain-specific with limited internal consistency, participation behaviors are more strongly interrelated, suggesting that promoting one form of environmental action may encourage others.

3.8 Correlation between the EAP

The Spearman correlation analysis between the three core constructs of the EAP framework—Experience, Awareness, and Participation—is presented in Table 6 and provides insight into the interrelationships among these dimensions of environmental engagement.

The correlation between Experience and Awareness was found to be negligible (r = –0.009), indicating virtually no association between respondents’ personal experiences with environmental pollution and their level of awareness regarding environmental policies, campaigns, or governmental efforts. This suggests that firsthand exposure to environmental issues does not necessarily translate into greater awareness of formal structures or information related to environmental protection.

Conversely, the relationship between Experience and Participation showed a small positive value (r = 0.095). The relationship, however, is weak and inconsequential. Individuals with higher levels of experiential exposure to the degradation of the environment might tend to marginally engage in participatory actions, but overall, within this particular sample, the degree of connection is too weak to help find a resolution. 

The only statistically significant connection was between the variables Awareness and Participation, as r = 0.195 (p < 0.05) suggests. This result demonstrates the moderate meaningful relationship these variables possess, which implies individuals with greater knowledge of the concepts and policies of the environment tend to take some actions towards the environment as they participate in greater activism.

Overall, these findings highlight that awareness appears to be a more reliable predictor of participation than direct experience. However, the generally low correlation values across all dimensions indicate that the constructs of experience, awareness, and participation function relatively independently within this sample, underscoring the complexity of environmental engagement behaviors.

Table 6. Spearman correlation between Experience, Awareness, and Participation (EAP)

	 
	Experience
	Awareness
	Participation

	Experience
	1
	
	

	Awareness
	-0.009
	1
	

	Participation
	0.095
	.195*
	1

	* Correlation is significant at the 0.05 level (2-tailed).



3.9 Chi square test of the data

The chi-square analysis summarized in Table 7 explores the associations between key demographic variables—age, gender, location, and occupation—and the three domains of the EAP (Experience, Awareness, Participation) questionnaire. The results provide valuable insights into how demographic characteristics may influence environmental perceptions, knowledge, and behaviors among respondents.


Table 7. Chi square analysis (A) Demographic variables vs Experience-based questionnaire, (B) Demographic variables vs Awareness-based questionnaire, and (C) Demographic variables vs Participation-based questionnaire
	(A)
	
	
	
	
	

	Experience
	Age
	Gender
	Location
	Occupation

	
	
	
	
	
	

	E1
	Chi-square
	14.949
	0.688
	3.307
	10.399

	
	df
	10
	2
	4
	6

	
	Sig.
	.134a,b
	.709a
	.508a,b
	.109a,b

	E2
	Chi-square
	6.299
	2.755
	9.58
	13.197

	
	df
	10
	2
	4
	6

	
	Sig.
	.790a,b
	.252a
	.048a,b,*
	.040a,b,*

	E3
	Chi-square
	15.062
	0.209
	3.443
	2.227

	
	df
	10
	2
	4
	6

	
	Sig.
	.130a,b
	.901a
	.487a,b
	.898a,b

	E4
	Chi-square
	10.326
	0.39
	1.452
	3.724

	
	df
	5
	1
	2
	3

	
	Sig.
	.067a,b
	.533a
	.484a,b
	.293a,b

	E5
	Chi-square
	11.794
	2.901
	8.647
	6.601

	
	df
	10
	2
	4
	6

	
	Sig.
	.299a,b
	.234a
	.071a,b
	.359a,b

	 
	 
	 
	 
	 
	 

	(B)
	
	
	
	
	

	Awareness
	Age
	Gender
	Location
	Occupation

	
	
	
	
	
	

	A1
	Chi-square
	35.495
	5.665
	28.878
	22.453

	
	df
	20
	4
	8
	12

	
	Sig.
	.018*,b,c
	.226b,c
	.000*,b,c
	.033*,b,c

	A2
	Chi-square
	5.859
	0.034
	2.968
	4.937

	
	df
	10
	2
	4
	6

	
	Sig.
	.827b,c
	.983b
	.563b,c
	.552b,c

	A3
	Chi-square
	5.727
	4.813
	9.563
	3.206

	
	df
	5
	1
	2
	3

	
	Sig.
	.334b,c
	.028*,b
	.008*,b,c
	.361b,c

	A4
	Chi-square
	13.142
	1.135
	10.87
	12.338

	
	df
	10
	2
	4
	6

	
	Sig.
	.216b,c
	.567b
	.028*,b,c
	.055b,c

	A5
	Chi-square
	26.495
	7.154
	21.95
	33.338

	
	df
	15
	3
	6
	9

	
	Sig.
	.033*,b,c
	.067b,c
	.001*,b,c
	.000*,b,c

	 
	 
	 
	 
	 
	 

	(C) 
	
	
	
	
	

	Participation
	Age
	Gender
	Location
	Occupation

	
	
	
	
	
	

	P1
	Chi-square
	20.807
	0.96
	6.416
	14.947

	
	df
	15
	3
	6
	9

	
	Sig.
	.143a,b
	.811a,b
	.378a,b
	.092a,b

	P2
	Chi-square
	42.416
	4.332
	36.805
	24.784

	
	df
	15
	3
	6
	9

	
	Sig.
	.000a,b,*
	.228a
	.000a,b,*
	.003a,b,*

	P3
	Chi-square
	19.747
	2.544
	17.933
	7.433

	
	df
	15
	3
	6
	9

	
	Sig.
	.182a,b
	.467a
	.006a,b,*
	.592a,b

	P4
	Chi-square
	26.745
	1.448
	29.376
	16.809

	
	df
	10
	2
	4
	6

	
	Sig.
	.003a,b,*
	.485a
	.000a,b,*
	.010a,b,*

	P5
	Chi-square
	1.531
	1.037
	0.678
	0.719

	
	df
	5
	1
	2
	3

	
	Sig.
	.910a,b
	.308a
	.712a,b
	.869a,b

	 
	 
	 
	 
	 
	 

	Results are based on nonempty rows and columns in each innermost subtable.

	* The Chi-square statistic is significant at the .05 level.

	a More than 20% of cells in this subtable have expected cell counts less than 5. Chi-square results may be invalid.

	b The minimum expected cell count in this subtable is less than one. Chi-square results may be invalid.



3.9.1 Demographic Variables vs Experience-Based Questionnaire

The analysis revealed that, overall, there were no statistically significant associations between demographic factors and the experience-based items, with one exception (Table 7A). A significant relationship was observed between location and E2 ("I often notice visible air pollution") (p = 0.048), and between occupation and E2 (p = 0.040), suggesting that individuals’ observation of air pollution may vary depending on where they live and their employment context. However, all other items, including E1 (perception of pollution as a major issue), E3 (health impacts), E4 (water quality), and E5 (soil pollution), showed no significant correlations with any demographic variables, indicating that experiences related to environmental pollution were largely uniform across different groups.

3.9.2 Demographic Variables vs Awareness-Based Questionnaire

Stronger patterns emerged in the awareness domain. Significant associations were found between age and A1 (awareness of government policies) (p = 0.018), location and A1 (p < 0.001), and occupation and A1 (p = 0.033), suggesting that awareness of governmental environmental policies varies with these demographic factors (Table 7B). Similarly, gender was significantly associated with A3 (support for more public awareness campaigns) (p = 0.028), and location was again linked to A3 (p = 0.008), highlighting geographic and gender-based differences in environmental communication preferences. Additionally, A4 (support for stricter industrial laws) showed a significant association with location (p = 0.028), and A5 (awareness of water conservation initiatives) demonstrated strong associations with age (p = 0.033), location (p = 0.001), and occupation (p < 0.001). These results indicate that awareness is not evenly distributed and is significantly influenced by where individuals live, their age, and their occupational roles.

3.9.3 Demographic Variables vs Participation-Based Questionnaire

Within the participation domain, several significant associations were observed (Table 7C). Age was significantly related to P2 (water conservation behavior) (p < 0.001) and P4 (participation in tree planting) (p = 0.003), suggesting generational differences in environmental actions. Location was significantly associated with P2 (p < 0.001), P3 (waste management, p = 0.006), and P4 (p < 0.001), indicating that geographical setting plays a key role in shaping participation patterns. Furthermore, occupation was significantly linked to P2 (p = 0.003) and P4 (p = 0.010), reinforcing the notion that work context may influence engagement in certain environmental practices. However, no significant associations were found for P5 (volunteering), indicating that formal participation in environmental initiatives may be driven by factors beyond basic demographics.

In summary, the chi-square analysis demonstrates that while personal experiences with environmental issues are relatively consistent across demographic groups, awareness and participation levels are significantly shaped by age, location, and occupation. These findings underscore the importance of targeted communication and engagement strategies to effectively reach and mobilize different segments of the population in environmental efforts (Maibach et al., 2011).

4. DISCUSSION

This study sought to explore how individuals perceive and engage with environmental pollution through the interconnected dimensions of personal experience, awareness, and participation, while also examining how demographic variables influence these domains. The results present a nuanced understanding of environmental engagement among the surveyed population.

4.1 Experience with Environmental Pollution

The findings indicate that a large majority of respondents report direct experiences with environmental degradation, particularly regarding water and soil pollution. Items such as E4 (deterioration of water quality) and E5 (impacts of soil pollution) received the highest agreement levels, suggesting that these forms of pollution are the most visible or impactful to individuals in their local contexts. However, the relatively lower agreement with items concerning air pollution and health effects suggests variability in how environmental issues are experienced or perceived, possibly due to differences in regional exposure or environmental literacy (Ramírez et al., 2019). The absence of significant correlations between experience variables and most demographic factors further indicates that environmental pollution is a broadly shared concern across different social groups (Liu et al., 2014).

4.2 Awareness of Environmental Issues and Policies

While there was considerable backing for initiatives aimed at the encouragement of the public and more rigorous environmental policies, understanding of the government policies and programs seemed shallow. A considerable portion of the respondents appeared to strongly disagree with the statements indicating satisfaction with government initiatives (A2) and with the policies awareness (A1, A5) which was perplexing. This suggests an awareness deficit which could undermine meaningful engagement. The notable relationships of demographic variables and the awareness items, especially with respect to geography, occupation, and age, imply unequal access to and uptake of environmental communication. This points to the need for strategies that consider geography and occupation as key parameters (Oliveira et al., 2012).

4.3 Participation in Environmental Action

While the majority of respondents expressed support for volunteering in environmental initiatives (P5), lower participation was reported in everyday sustainable behaviors such as composting (P3) and water conservation (P2). This discrepancy highlights a common phenomenon in environmental psychology: while pro-environmental attitudes are high, translating these into consistent action remains a challenge. The strong correlations among household- and community-level participation behaviors (e.g., between P2, P3, and P4) suggest that once individuals adopt one type of action, they may be more inclined to adopt others. Importantly, demographic factors such as age, location, and occupation showed significant associations with several participation items, emphasizing the role of structural or contextual factors in shaping environmental behaviour as reported in earlier studies (Larson et al., 2011; Burton 2014).

4.4 Interrelationship Among EAP Components

The correlation analysis between the EAP components reveals that awareness has a modest but statistically significant relationship with participation, whereas experience shows little to no meaningful correlation with either awareness or participation. This suggests that simply experiencing pollution does not guarantee awareness or action, reinforcing the need for intentional educational and policy interventions to bridge these gaps (Kollmuss & Agyeman 2002). The finding that awareness is more strongly linked to action supports existing literature emphasizing the role of environmental knowledge and public participation in shaping pollution governance outcomes (Finger 1994; Bickerstaff & Walker 2001; Okumah et al., 2018; Riley et al., 2021; Zhang et al., 2024).

4.5 Theoretical and Practical Implications

The findings contribute theoretically to the EAP framework by demonstrating that awareness functions as a more immediate predictor of participatory behaviour than direct experiential exposure. This suggests that cognitive and informational factors may mediate the translation of environmental concern into action. The weak association between experience and participation further supports behavioural gap theories in environmental psychology, highlighting the complexity of transforming perception into sustained action.
From a policy perspective, the results underscore the importance of strengthening environmental communication strategies, particularly among demographic groups with lower policy awareness. Targeted awareness campaigns, localized environmental outreach programs, and workplace-based engagement initiatives may help bridge the gap between environmental concern and everyday sustainable practices. 

4.6 Limitations

This study has certain limitations. The use of purposive sampling limits the generalizability of the findings beyond the surveyed population. The cross-sectional design restricts causal interpretation of relationships among experience, awareness, and participation. Additionally, the absence of formal pilot testing and advanced scale validation procedures may affect measurement robustness, although internal consistency was assessed. Future research may employ longitudinal designs and validated instruments to strengthen empirical inference.

5. Conclusion

The findings of this study reveal a clear gap between recognition of environmental pollution, expressed support for environmental action, and consistent behavioural participation—particularly in routine, low-visibility sustainable practices. While environmental experiences were broadly shared across respondents, awareness and participation were significantly influenced by demographic factors such as age, location, and occupation.

These results carry important implications for environmental policy and advocacy. Strengthening targeted communication strategies—especially in remote, marginalized, and underserved communities—will be essential for enhancing policy awareness and encouraging sustained engagement. Efforts should move beyond symbolic or high-visibility participation toward fostering everyday sustainable behaviors through localized, demographic-sensitive interventions, including youth engagement initiatives and workplace-based programs.

Finally, addressing environmental pollution requires not only structural reforms but also a deeper understanding of how individuals perceive, learn about, and act on environmental issues. Bridging the gap between knowledge and behavior through inclusive, tailored, and action-oriented strategies will be essential for fostering meaningful public participation in environmental protection.
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