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ABSTRACT 

 

Introduction: Recycled cooking oil has been used to make soap, 

but it has environmental and health hazards. This study assessed 

the effectiveness of a community educational intervention to 

enhance the knowledge of used cooking oil management and 

soap production. 

Methods: Nine women attended an educational session, 

demonstration, and hands-on soapmaking activity. Knowledge 

was assessed using a validated pre- and post-intervention 

questionnaire, and measures of satisfaction and confidence. 

Results: The reliability of the questionnaire was high 

(Cronbach’s α = 0.903). Knowledge scores went from 66.7% to 

98.9% – a 32.2 percentage point increase. Eight improved 

while 1 remained perfect. Overall satisfaction was 100% and 

88.9% reported very high confidence in making their own soap. 

Conclusion: The intervention was effective in improving short-

term knowledge and practical confidence of used cooking oil 

recycling. It may improve household environmental health 

literacy and circular economy practices. Longer–term follow-up 

in larger controlled studies is needed to assess sustained 

outcomes and product safety. 

Keywords: Community Empowerment, Environmental Health 

Literacy, Pharmaceutical Technology, Soap Production and 

Used Cooking Oil 

 

INTRODUCTION 

Used cooking oil constitutes an important 

household waste stream since improper 

reuse and disposal may lead to interlinked 

public-health and environmental problems. 

This is particularly problematic in coastal 

communities where household waste can 

enter drainage and aquatic systems and 

where local livelihoods are closely linked 
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to the quality of the environment. In the 

Jailolo District, West Halmahera Regency, 

North Maluku, fisheries, small-scale 

culinary activities, marine tourism, and 

household-based enterprises are highly 

dependent on the surrounding 

environmental conditions (Rachman, Nur, 

Sakti, Sandrawati, et al., 2025; Sandi et al., 

2025). Preliminary observations and 

community discussions in Gufasa Village 

suggest that used cooking oil generated 

from household cooking and small-scale 

food processing is often reused repeatedly 

for frying or discarded into soil, drains and 

nearby water channels. The quality of the 

oil can be damaged and the formation of 

undesirable degradation products can be 

increased by repeated heating. Disposal 

that is not controlled can clog drainage and 

cause soil and water pollution (Agustina et 

al., 2025; Astuty et al., 2026). Such 

practices are particularly problematic in 

coastal settlements where domestic waste 

streams can eventually reach aquatic and 

marine environments (Prabandari et al., 

2024). Thus, the management of used 

cooking oil in Gufasa is a household 

environmental-health problem and a 

waste-disposal issue that requires a readily 

available channel for risk communication 

and resource recovery. 

Community conversion of used cooking 

oil into soap has been increasingly 

promoted as such a strategy. Previous 

attempts have been soap-making training 

in households and women’s groups, 

integrating used cooking oil utilisation 

with community empowerment, and 

placing valorisation within waste reduction 

and circular economy practices (Dewi et 

al., 2022; Fridayani et al., 2025; Hartini et 

al., 2025; Hastuti & Irma Maria Dulame, 

2025; Hidayah et al., 2025; Hidyus et al., 

2024; Jayadi et al., 2025). Taken together, 

these studies show that soap making offers 

a technically accessible pathway for 

households to move used cooking oil from 

disposal to productive use. However, the 

existing literature is heterogeneous in its 

purposes and evaluations. Some of the 

interventions are aimed at environmental 

awareness; others at the successful making 

of soap or household economic 

opportunities. Many are reported primarily 

as training or community-service 

programs. Hence, the results of 

participation, completion of soap products 

or perceived benefits are often more 

visible than standardised assessment of 

what the Participants actually learn from 

the intervention. Less consistent evidence 

is also present in the literature regarding 

community members’ knowledge of health 

risks associated with repeated oil use, 

environmental effects of disposal, 

principles of safe pretreatment and 

saponification, and the scientific basis of 

the valorisation process. Community 

implementation also faces practical 

challenges such as safe handling of 

alkaline materials, formulation 

consistency, access to suitable equipment, 

product-quality control, ongoing 

mentoring, and weak formal collection 

systems, which may limit the sustainability 

and transferability of one-off soap-making 

programs (Al Rosiif et al., 2026; Janah et 

al., 2025; Jayadi et al., 2025). 

These limits suggest a more specific 

knowledge gap. The unanswered question 

is no longer whether used cooking oil can 

be converted into soap, since technical 

feasibility and possible community 

application have already been 

demonstrated. Rather, the question is 

whether soap-based valorisation can be 

https://jurnal.umla.ac.id/index.php/Js


https://jurnal.umla.ac.id/index.php/Js  

 

    89 

 

structured as a measurable environmental-

health learning intervention which 

incorporates risk awareness with basic 

pharmaceutical and formulation principles. 

Pharmaceutical technology provides a 

suitable framework as the soap production 

at community level does not just provide a 

recipe but needs to translate the scientific 

principles on raw material preparation, 

formulation, saponification, material 

safety, hygiene, processing and quality-

oriented handling into procedures that can 

be understood and applied by non-

specialist Participants (Al Rosiif et al., 

2026; Naemah et al., 2026; Widowati & 

Zamroni, 2023). This differentiation is 

especially important for Dasawisma 

members in Gufasa Village, where 

women’s household groups are directly 

involved in food preparation, household 

waste handling, family health practices and 

community mobilisation (Hidayah et al., 

2025; Juniabela et al., 2023). The current 

conceptualisation of used cooking oil 

valorisation as a formal educational 

intervention is one that brings together 

environmental-health knowledge with 

participatory discussion, supervised 

demonstration, and practical application, 

rather than placing Participants as passive 

recipients of environmental messages or 

soap-making demonstration attendees. 

Therefore, this study was aimed to 

evaluate the short-term effect of a 

community-based pharmaceutical 

technology intervention on knowledge 

about used cooking oil management and 

soap-based valorisation of Dasawisma 

members in Gufasa Village. The 

intervention consisted of environmental-

health education, participatory discussion, 

supervised demonstration of soap-making 

and hands-on practice. Knowledge was 

assessed before and immediately after the 

intervention and participant satisfaction 

and perceived ability to make soap 

independently were also measured. 

Therefore, the present study extends 

mainly descriptive soap-making or waste-

management schemes by adopting an 

evaluative pretest–posttest model and a 

validated knowledge tool to produce 

empirical evidence on immediate learning 

outcomes. The contribution is deliberately 

narrow: the study does not establish long-

term behaviour change, sustained 

independent practice, or physicochemical 

safety of the resulting soap, but it provides 

preliminary evidence on whether basic 

pharmaceutical technology can be 

translated into an understandable and 

acceptable community-level 

environmental-health intervention. This 

study therefore provides a methodological 

basis for future studies that include larger 

samples, control groups, longer follow-up, 

behavioural indicators, and objective 

product quality assessment. 

METHOD 

Study Design and Setting  

This was a community-based educational 

intervention study with pre-test and post-

test design (Sakti, Dewi, et al., 2025). The 

research was conducted in Gufasa Village, 

Jailolo District, West Halmahera Regency, 

North Maluku, Indonesia. The intervention 

was conceptualised to be a model for 

environmental health education using 

community-based pharmaceutical 

technology through the introduction of the 

valorisation of used cooking oil into soap 

production at the household level. The 

intervention consisted of two structured 

sessions on the same day. The first session 
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was approximately 15 minutes, it was 

about environmental health education, 

occupational safety and health (K3), safe 

used cooking oil handling and introduction 

to the principles of soap production 

through saponification. The second session 

consisted of approximately 60 minutes of 

supervised hands-on soap making practice, 

to help participants with the preparation 

and production process of soap from used 

cooking oil.   

Training was provided by educational 

materials, verbal explanations, 

demonstrations, and direct practical 

instruction. The facilitators taught them 

safety procedures, how to prepare 

materials, processing steps and proper 

handling in the production of soap. A 

structured approach was adopted which 

combined knowledge transfer and practical 

application for improving the 

understanding of used cooking oil 

management and its valorisation to 

household products for the Participants 

(Rachman, Nur, Sakti, Sandrawati, et al., 

2025). 

Participants and Recruitment 

Participants were purposively recruited 

from active female members of the 

Dasawisma group in Gufasa Village. 

Eligible participants were women aged 

≥18 years, permanent residents of the 

study area, involved in household cooking 

or domestic waste management, willing to 

participate in the intervention, and able to 

complete the pretest and posttest. 

Participants were excluded if they had 

previous formal training in used cooking 

oil valorization or soap production, were 

unable to participate safely, withdrew 

consent, or had incomplete pretest or 

posttest data (Rachman, Nur, Sakti, 

Sandrawati, et al., 2025; Sakti, Do Toka, et 

al., 2026; Sakti, Nur, Hamid, et al., 2026).  

A total of 12 individuals were assessed for 

eligibility, of whom 4 were excluded and 9 

were enrolled. 

 

Figure 1. Participant Flow Diagram 

Nine participants completed the 

intervention and were included in the final 

analysis. The sample was obtained using 

purposive sampling of eligible Dasawisma 

members available during the study 

period; therefore, no formal power 

calculation was performed. 

Questionnaire Construction 

A structured questionnaire was developed 

to measure changes in Participants 

knowledge regarding used cooking oil, its 

health and environmental effects, and its 

potential conversion into useful household 

products (Rachman, Nur, Sakti, 

Sandrawati, et al., 2025). The initial 

questionnaire consisted of 20 items 

covering several domains, including the 

definition of used cooking oil, risks 

associated with repeated use, 
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environmental impacts of improper 

disposal, household waste collection 

practices, soap production as a valorization 

strategy, and the role of women’s 

community groups in promoting 

responsible waste management. 

Before the main intervention, the 

questionnaire was subjected to validity and 

reliability testing using data obtained from 

11 respondents who were not included in 

the main intervention participants. Item-

total correlation analysis was conducted to 

evaluate item validity. Items were 

considered valid when the correlation with 

the total score was statistically significant. 

Items with non-significant correlations or 

non-estimable correlations due to constant 

responses were removed. This process 

resulted in 10 retained items (P4, P5, P8, 

P9, P13, P14, P16, P17, P18, and P20) 

from the original 20 items. 

The internal consistency reliability of 

the retained items was assessed using 

Cronbach’s alpha. Because the knowledge 

items were scored dichotomously, the 

reliability coefficient was interpreted as an 

internal consistency estimate of the 

retained scale. The final pre-test and post-

test questionnaire consisted only of items 

that fulfilled the validity and reliability 

criteria (Rachman, Nur, Sakti, Sandrawati, 

et al., 2025; Sakti, Nur, Hamid, et al., 

2026). 

Measuring Changes in Knowledge 

Knowledge was measured by 10 valid and 

reliable items of questionnaire. Each item 

was scored dichotomously, with 1 being 

given for a correct response and 0 for an 

incorrect response. The total knowledge 

score ranged from 0 to 10, with higher 

scores indicating better knowledge on used 

cooking oil management and soap-based 

valorization. To facilitate interpretation, 

the total score was also expressed as a 

percentage ranging from 0 to 100. A pre-

test was done before the educational and 

practical intervention to assess the baseline 

knowledge. The post-test was carried out 

right after the intervention in order to 

assess the alteration of knowledge 

following the program (Rachman, Nur, 

Sakti, & Tjiroso, 2025). The difference 

between post-test and pre-test scores was 

calculated as a measure of Participants 

knowledge change (Sakti, Nur, & Hamid, 

2026). Missing data were checked before 

analysis. Participants with incomplete pre-

test or post-test questionnaires were 

excluded from the paired analysis. In this 

study, all nine participants completed both 

assessments; therefore, no missing data 

were present in the final analysis. 

Participant Satisfaction Assessment 

Participant satisfaction with the training 

program was measured using the 

structured satisfaction questionnaire. The 

questionnaire assessed Participants 

perception of the clarity and usefulness of 

the material, the delivery, completeness of 

information, practical help, adequacy of 

tools and materials, applicability in daily 

life, willingness to recommend the 

program, perceived ability to make soap 

independently, and satisfaction with the 

training. Satisfaction categories were 

described in terms of frequencies and 

percentages of the responses (Sakti, 

Negara, et al., 2025). 

Ethical Considerations 

Ethical considerations were maintained 

throughout the study. Before participation, 

https://jurnal.umla.ac.id/index.php/Js


https://jurnal.umla.ac.id/index.php/Js  

 

    92 

 

all participants were informed about the 

objectives, procedures, potential benefits, 

and voluntary nature of the study. Written 

informed consent was obtained from all 

participants before data collection and 

intervention activities. Participants were 

informed that their participation was 

voluntary and that they had the right to 

withdraw from the study at any time 

without any consequences. All collected 

data were handled confidentially and used 

only for research purposes (Abbasinia et 

al., 2022; Al Habsi, 2024; Schwind et al., 

2025). 

Statistical Analysis 

All statistical analyses were performed 

using IBM SPSS Statistics version 21. 

Descriptive statistics were used to present 

participant characteristics, knowledge 

scores and satisfaction responses. 

Knowledge scores are presented as means 

and percentages. Prior to comparison of 

pre-test and post-test knowledge scores, 

the data distribution was checked using 

Shapiro–Wilk normality test due to small 

sample size. As the normality assumption 

was not fulfilled, the difference between 

knowledge scores at pre-test and post-test 

was analysed with the Wilcoxon signed-

rank test for paired observations. Statistical 

significance was defined as a P value 

<0.05 (Sakti, Suwandi, et al., 2024). 

RESULTS 

Instrument Validity and Reliability 

The first questionnaire included 20 items 

designed to assess participants’ knowledge 

on the management of used cooking oil, its 

health and environmental risks and its 

potential valorisation into soap through 

community-based pharmaceutical 

technology. Before the intervention, the 

Pearson item-total correlation analysis was 

performed to test the item validity of the 

questionnaire (Sakti, Octavia, et al., 2024). 

The validation sample consisted of 11 

respondents who were not involved in the 

main intervention. The validity analysis 

showed that 10 of the initial 20 items met 

the validity criteria and were retained for 

the final knowledge assessment. The 

retained items were P4, P5, P8, P9, P13, 

P14, P16, P17, P18 and P20. The items 

showed statistically significant item-total 

correlations (correlation coefficients 

ranged from 0.764 to 0.986). 

Changes in Participants Knowledge 

 
Figure 2. Comparison of Pre-Test and 

Post-Test Percentage of Correct Answers 

Across Respondents 

Nine Participants completed pre-test and 

post-test assessment. The results of the 

description showed a clear improvement in 

knowledge after the educational and 

practical intervention. The percentage of 

correct responses increased from 66.7% at 

pre-test to 98.9% at post-test, with an 

absolute improvement of 32.2 percentage 

points. 
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Table 1. Pearson Item-Total Correlation 

Analysis of Retained Valid 

Questionnaire Items 

Item 

Pearson 

Correlation 

(r) 

Sig.  

(p-

value) 

Decision 

Q1 0.980 < 0.001 Valid 

Q2 0.764 0.006 Valid 

Q3 0.764 0.006 Valid 

Q4 0.764 0.006 Valid 

Q5 0.764 0.006 Valid 

Q6 0.764 0.006 Valid 

Q7 0.764 0.006 Valid 

Q8 0.986 < 0.001 Valid 

Q9 0.764 0.006 Valid 

Q10 0.764 0.006 Valid 

Item-Level Knowledge Improvement 

 
Figure 3. Pre-Test and Post-Test 

Performance Based on Percentage of 

Correct Answers by Question Item 

The percentage of correct answers before 

intervention varied across items showing 

that baseline understanding of the topic 

was not uniform. Some items were already 

well understood before training, while 

others revealed substantial gaps in 

knowledge. Item 3 scored the lowest in the 

pre-test (22.2% correct answers), followed 

by the item 9 (33.3% correct answers). 

These items were the ones that improved 

the most after the intervention and went up 

to 100% of correct answers in the post-test. 

This suggests that the intervention was 

able to target the areas of the weakest 

baseline knowledge. There were several 

other items that showed marked 

improvement. Item 2 increased from 

55.6% to 100%, and items 1 and 7 from 

66.7% to 100%. Item 4 and 6 increased 

from 77.8% to 100% and item 10 

increased from 88.9% to 100%. Item 5 had 

100% scores in both the pre-test and post-

test, indicating that this knowledge was 

already well understood by participants 

before the intervention. Item 8 improved 

from 77.8% to 88.9% and was still the 

only item that did not achieve complete 

correct response after intervention. Overall 

results at the item level showed that the 

intervention improved total knowledge 

scores and reduced knowledge gaps for 

specific domains related to used cooking 

oil handling, environmental health risks, 

and valorization for soap making. 

Participant Satisfaction with the 

Training Program 

Participant satisfaction was measured on 

10 indicators such as clarity of material, 

usefulness, delivery, practical assistance, 

adequacy of tools and materials, 

applicability in daily life, willingness to 

recommend the program, perceived ability 

to make soap independently and overall 

satisfaction of the training.  The indicators 

of material clarity, material usefulness, 

delivery clarity, completeness of 

information, practical assistance, adequacy 

of tools and materials, and applicability in 

daily life were dominated by the “very 

satisfied” answers (Anwar & Naily 

Kamaliah, 2025). The program is also 

considered to be of high practical 
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usefulness by participants. For example, 

88.9% of the Participants reported that 

they were very satisfied with their ability 

to make soap on their own after the 

training and 100% reported being very 

satisfied with the overall training program. 

The positive responses to willingness to 

recommend to family members or 

neighbors also showed positive responses, 

but this indicator had a slightly higher 

proportion of “satisfied” responses than 

the other indicators. This suggests that 

while participants valued the program 

overall, future implementation could be 

enhanced by further follow-up support, 

repeated practice, or mentoring at the 

community level to bolster confidence in 

disseminating the practice beyond the 

training Participants (Setiawati et al., 

2025). 

 
Figure 4. Participants Evaluation of Training Program Satisfaction Across Key Indicators 

DISCUSSION 

Instrument Validity and Reliability 

Six items (P1, P3, P7, P12, P15, and P19) 

provided the respondents with the same 

answers, which led to correlation 

coefficients that could not be calculated. 

These items were dropped because they 

did not discriminate between respondents 

with different levels of knowledge and 

they were not variable. Four additional 

items (P2, P6, P10, and P11) were 

eliminated because of non-significant 

item-total correlations. These items were 

removed to increase the measurement 

accuracy of the final questionnaire by 

retaining only those items that have 

enough empirical validity (Anggraini et 

al., 2022; Taherdoost, 2022). Validity of  

 

the 10 items chosen for the final pre-test 

and post-test questionnaire Excluded items 

are not presented in Table 1 because they 

did not fulfilll the validity criteria and thus 

were not incorporated into the final 

measurement instrument. 

The reliability analysis demonstrated 

good internal consistency of the 

questionnaire. The Cronbach’s alpha for 

the original 20-item instrument was 0.903 

(above the accepted threshold of 70) 

(Bujang et al., 2018; Kilic, 2016; Taber, 

2018). This finding suggests that the 

questionnaire items were internally 

consistent in measuring the knowledge 

construct intended. However, several 

constant response and non‑significant 

items justified the reduction of items 

(Gagnier et al., 2021; Shalihin et al., 
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2024). Thus, the final knowledge 

instrument used in the pre-test and post-

test analysis consisted of 10 items that 

were declared valid. 

Changes in Participants Knowledge 

Wilcoxon signed-rank test showed a 

significant difference between pre-test and 

post-test knowledge scores (W = 0, p = 

0.0078) implying that knowledge scores of 

Participants significantly increased after 

the intervention (Chandler et al., 2025; 

Funa & Gabay, 2025; Jmaiel et al., 2025). 

This observation suggests that the 

intervention was associated with better 

understanding of used cooking oil 

management and soap-based valorisation 

among the Participants.   

The biggest single improvements were 

made by those who were lowest at the 

start. For example, those who started with 

scores between 40 and 50% ended up with 

100% scores after the intervention. This 

implies that the intervention was especially 

useful in tackling initial knowledge 

deficits. Participants with a relatively high 

baseline knowledge also improved, but to 

a smaller extent because their baseline 

scores were already close to the maximum 

(Kusumawati et al., 2025). 

Item-Level Knowledge Improvement 

The increase in knowledge obtained in this 

study shows that the knowledge gap 

regarding the management of used cooking 

oil can be reduced by using educational 

approaches combined with direct 

demonstration (Hastuti & Irma Maria 

Dulame, 2025). The intervention not only 

informed about the risks of a bad 

management of used cooking oils but also 

about its potential as a recoverable 

household resource. This is relevant 

because environmental education that is 

based on abstract concepts or “warnings of 

risk” may not be effective in understanding 

and practical application (Azteria & 

Irfandi, 2023). In contrast, the current 

intervention linked environmental-health 

risks with a practical solution by showing 

the conversion of used cooking oil into 

soap based on basic pharmaceutical and 

formulation principles (Tuti et al., 2024). 

The combination of theoretical teaching 

and practical experience might have 

improved Participants understanding 

through a more contextualized and 

applicable learning experience (Widyawati 

& Hidayah, 2022). 

Participant Satisfaction with the 

Training Program 

The high satisfaction scores support the 

interpretation of the intervention being 

acceptable and contextually appropriate 

(Qu et al., 2022; Ronen et al., 2023). The 

Participants responded with satisfaction or 

high satisfaction for all indicators assessed. 

Overall satisfaction and perceived ability 

to make soap independently were the 

highest responses. This finding is 

important as educational interventions in 

community settings cannot be judged 

solely by knowledge gain (Nugraha et al., 

2024). Factors that are important for 

determining whether an intervention can 

be sustained beyond the initial training 

session include acceptability, perceived 

usefulness, clarity of delivery, adequacy of 

tools and materials, and confidence for 

practical application (Jayadi et al., 2025). 

The strong satisfaction response suggests 

Participants found the program to be 

understandable, beneficial and relevant to 

everyday household practice. The meaning 
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of this finding is central to the role of 

Dasawisma members. Women’s household 

groups have a strategic role in community-

level waste management because they are 

intimately involved in cooking practices, 

domestic waste handling, family health 

routines, and communication at the 

neighborhood level (Sugiarti et al., 2026). 

The intervention targeted actors who are 

not only producers and managers of 

household used cooking oil, but also 

potential agents to diffuse knowledge by 

involving Dasawisma members. This 

community structure may be favourable 

for the spread of safer storage, less 

disposal into drains and small-scale 

product-oriented reuse practices. Thus, the 

results are consistent with the broader 

literature suggesting that household waste 

interventions are more likely to succeed if 

they build on existing community 

organizations and social trust rather than 

rely only on top-down waste-management 

messages. 

The findings are especially pertinent as 

used cooking oil is generally treated as an 

ordinary domestic waste rather than as a 

material that represents both risk and 

value. In many households, used cooking 

oil is either reused again and again for 

frying or disposed of into drains, soil or 

surrounding water channels (Azteria & 

Irfandi, 2023). These practices are 

problematic from a public health and 

environmental point of view. Repeated 

heating can degrade the quality of cooking 

oil through oxidation, hydrolysis and the 

formation of unwanted compounds, while 

disposal into drainage or aquatic systems 

can lead to blockage of pipes, increased 

organic load, oxygen depletion, soil 

contamination and wider environmental 

degradation. In a coastal village like 

Gufasa, where household waste streams 

may eventually reach drainage networks 

and nearshore ecosystems, the 

management of used cooking oil is 

therefore not only a domestic hygiene 

issue but part of a wider environmental 

health concern (Fauzi, 2025; Nurdin et al., 

2025). 

This view is in addition supported by 

the item-level results. The greatest gains 

were observed in the lowest performing 

items, especially those related to particular 

knowledge gaps on used cooking oil 

processing and environmental 

management. Items with low percentages 

of correct responses at baseline exhibited 

marked increases post-intervention, 

suggesting that the program was able to 

access areas in which Participants had little 

previous knowledge. The pattern suggests 

the intervention was not just reinforcing 

knowledge Participants already possessed 

but was filling specific conceptual gaps 

(Utami et al., 2025). Also a good signal for 

further program improvement is the fact 

that one item remained below 100% 

correct responses after the intervention. 

More emphasis may be required on more 

complex or less intuitive concepts, 

especially those related to safety, storage, 

processing standards, or the conditions 

under which used cooking oil can be 

converted into acceptable household 

products. 

From Knowledge Enhancement to 

Sustainable Circular Practices 

This research shows that community-based 

soap manufacturing can be used to 

transform used cooking oil into useful 

products that can help promote 

environmental health literacy and circular 

economy practices (Tanjung et al., 2025; 
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Jayadi et al., 2025). The intervention 

integrated pharmaceutical formulation 

principles with practical education, giving 

participants accessible knowledge and 

skills for valorization of household waste 

(Janah et al., 2025). 

Despite the promising results, there are 

several limitations that deserve to be 

acknowledged. The small sample size 

(n=9), lack of control group and post-test 

measures taken immediately post-

intervention limit generalizability and 

conclusions on long-term behavioral 

change. The final 10-item questionnaire 

was shown to be reliable with high internal 

consistency, but further validation with 

larger samples is still needed (Hartini et 

al., 2025; Liswardani et al., 2025). 

Moreover, the participants’ confidence in 

the production of soap was not confirmed 

by objective assessments of the quality of 

the product, pH, skin compatibility or 

safety. 

Future studies should include larger 

controlled samples, long term follow-up, 

behavioral assessments and standardized 

product safety testing. Community 

programs should also include waste 

collection and supervised soap-making 

training, quality control, packaging and 

ongoing mentoring. Women’s household 

groups’ involvement can improve 

sustainable waste management, 

environmental awareness, and livelihood 

options, especially in coastal communities 

(Meylani et al., 2025; Sugiarti et al., 2026; 

Tanjung et al., 2025). 

CONCLUSION 

The results of this study show that 

pharmaceutical technology-based 

community interventions can improve 

environmental health knowledge and 

encourage the practice of the circular 

economy among Dasawisma members. 

The education and hands-on soap-making 

activities raised the participants’ 

knowledge from 66.7% to 98.9% with 

high satisfaction. The findings highlight 

the opportunity for converting used 

cooking oil into useful household products 

and empowering women’s groups to 

promote sustainable waste management in 

coastal communities. However, the small 

sample size, lack of a control group, 

immediate post-test assessment and lack of 

soap quality and safety testing limit the 

findings to short-term knowledge 

improvement. Future studies should 

involve larger controlled studies, long-

term behavioral assessments, and 

evaluations of product safety. Standardized 

training, quality control and community 

mentoring are also recommended to 

support sustained implementation. 
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