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Abstract INFO ARTICLE 

Waste management in the city of Jambi requires an innovative approach to address 

sustainability and effectiveness challenges. This research was initiated to develop a 

waste management model at the district level in the city of Jambi, based on the 

Project-Based Learning (PjBL) approach. The research method employs a qualitative 

approach with a case study conducted in 11 districts of the city of Jambi. 

Measurements taken before and after the implementation of PjBL show a significant 

improvement in understanding waste management. From the evaluation of waste 

management in the 11 districts, several issues were identified, such as a lack of 

collaboration among relevant parties. The integration of PjBL in the development of 

the waste management model at the district level in the city of Jambi involves the 

establishment of SOP as a solution, along with the innovation of creating mini waste 

banks in each neighborhood (RT/RW) involving third parties such as state-owned 

enterprises (BUMN), regional-owned enterprises (BUMD), and private companies 

through Corporate Social Responsibility (CSR). It is hoped that this model can 

address the identified issues and serve as a solid foundation for the development of 

effective, responsive, and sustainable waste management at the district level in the 

city of Jambi. 
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1. Introduction 

Jambi City is one of the cities that has a sanitary landfill as a final processing site (TPA) for domestic waste 
located at the Talang Gulo Landfill. The Talang Gulo sanitary landfill is a development of the Talang Gulo 
Landfill that had previously reached its reservoir limit. According to the plan, the new Talang Gulo Landfill 
can operate for the next 40 years. However, to achieve this plan, it needs to be supported by better waste 
management at the sources.  

Waste management at the sources involves the role of communities who are able to apply the 3R method 
independently. To be able to realize a 3R-independent society, cooperation among stakeholders involved in 
this case requires government participation at the RT, RW, sub-district, and village administrative levels. The 
Jambi city government has issued Regional Regulation No. 5 of 2020 concerning waste management, in which 
state apparatus starting from the RT, RW, sub-district, and village levels have the responsibility to foster the 
community in independent waste management (Ningsih et al., 2020).  

Waste management models involving community and government cooperation have been widely applied in 
other regions such as waste care associations in Wonosobo (Subqi et al., 2019), Kang Pisman movements based 
on Rukun Warga in Cinambo (Sekarninngrum et al., 2020), community-based management in Bali (Armadi 
et al., 2020), empowerment of women's groups in Medan (Al Qamari et al., 2019), and centralized or scattered 
models in RT/RW in Bogor City (Samsuri et al.,  2019).  

Project-Based Learning (PjBL), or Project-Based Learning, can be interpreted as a learning approach that 
emphasizes the application of knowledge and skills derived from problems in the environment (Kim, 2021). 
PjBL encourages collaborative learning, enabling group work and cooperation between various parties such 
as local governments, communities, and the private sector. This has significant potential in fostering 
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communities towards independent waste management (Dayu et al., 2023). In higher education, Project-Based 
Learning method is a new type of teaching and learning that is includeed in curriculum and teaching reform, 
taking real life as a background and being driven by practical problems (Zhang & Ma, 2023). For the Solid 
Waste Management Course, the PjBL method has been chosen to increase student's ability to think critically 
about solid waste management problems and provide the solutions.  

In the context of waste management, the existence of Standard Operating Procedures (SOPs) is imperative. 
SOPs serve as written guidelines to ensure that management activities are carried out consistently, effectively, 
and in accordance with applicable regulations (Tini & Yuliastina, 2021). SOPs in waste management play a 
key role in ensuring the quality and sustainability of these activities. Furthermore, the integration of SOPs in 
the PjBL model not only allows for contextual and interactive learning, but also results in more holistic and 
sustainable solutions. Thus, the combination of SOPs and PjBL forms a strong foundation for the development 
of an effective waste management model that is responsive to environmental and social changes. 

This research was initiated with the belief that the development of a PjBL-based waste management model in 
the SOP format can be an innovative and sustainable step in overcoming waste management challenges at the 
Jambi City sub-district level. Thus, this approach is expected to not only improve the quality of waste 
management, but also encourage changes in behavior and culture related to waste among the people of Jambi 
City (Rahmawati et al., 2021) 

2. Research Methodology 

This research uses a qualitative approach to assess the implementation of Project-Based Learning Integration 
(PjBL) in the Solid Waste Management Course of the Environmental Engineering Study Program, University 
of Jambi, by producing a waste management model framework that refers to the operational standards of 
waste management procedures at the sub-district level. The design of this research will involves a case study 
with a research focus on designing a PjBL-based waste management model that is integrated with outputs in 
the form of waste management SOPs at the sub-district level. 

 

Figure 1. Project-based learning integration (PjBL) flow 

The research was carried out in 11 sub-districts under the auspices of the Jambi City administration. The 11 
sub-districts are Alam Barajo District, Danau Sipin District, South Jambi District, East Jambi District, Jelutung 
District, Kota Baru District, Pasar Jambi District, Pelayangan District, Telanaipura District, Lake Teluk District, 
and Paal Merah District. Data were collected using a stratified random sampling method from February to 
April 2023. Sampling stratification was based on the administrative structure of Jambi City and the academic 
grouping of student project teams. Data collection and validation were carried out by a research team 
consisting of lecturers and students. The entire research activity was monitored and evaluated by the Institute 
for Research and Community Service (LPPM), Universitas Jambi, as part of the university’s internal research 
funding and quality-assurance mechanism. 

The data collected in the 11 sub-districts were based on five aspects of waste management, namely legality, 
facilities, innovation, stakeholders, and monitoring and evaluation (Hendra, 2016). Legality is related to 
regulations and laws that regulate waste management practices. Facilities refer to the infrastructure and 
equipment used in waste management. Innovation shows the development of waste management technology 
and practices. Stakeholders refer to individuals and groups involved in waste management. Monitoring and 
evaluation include the ongoing assessment of waste management practices to ensure their effectiveness and 
efficiency. All of these data were taken using observation instruments and interviews with related parties.  
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In measuring the success of the implementation of project-based learning (PjBL) in Solid Waste Management 
courses, the instruments used were formative and summative evaluations. Formative evaluation was 
conducted using questionnaires in the pre and post-implementation phases of PjBL. The selection of the 
questionnaire sample size used the Slovin method with a margin of error of 0.2 for a small population 
(Swarjana, 2022).  The questionnaire was created in the form of a Likert scale to facilitate data testing. From a 
total of 66 students, 19 respondents were randomly selected using the Slovin formula with a margin of error 
of 0.2. The questionnaire consisted of the following indicators: 

Q1: Understanding of Standard Operating Procedures (SOP) for sub-district-level waste management.  

Q2: Prior knowledge of solid-waste management practices at the sub-district level.  

Q3: Previous experience related to waste handling and environmental activities.  

Q4: Understanding of the Project-Based Learning (PjBL) model before participation.  

Q5: Confidence and teamwork readiness in implementing PjBL-based projects. 

The questionnaire was tested for validity and reliability using the Bivariate Pearson and Cornbach's Alpha 
methods. Questionnaire testing was assisted by SPSS software (Janna, 2021). The summative evaluation was 
conducted in the form of an assessment of the design of SOPs for waste management at the sub-district level. 
From the results of the data that were collected from each sub-district, the weaknesses were analyzed and 
developed into an optimal SOP for waste management at the sub-district level. 

3. Results and Discussion 

From the flow diagram in Figure 1, every students in the course can formulate the essential question for each 

group. They also create the project plan to observe the real-life existing data. Because this course is only for 

one semester, they created a schedule plan. Lecturers and students monitored the schedule plan together. 

Outcome assessment was conducted through presentations by each group. Then, the las step fot PjBL method 

is about experience evaluation. According to Kokotsaki et al. (2016), for successful PjBL Implementation, there 

are many essential keys, such as student support, teacher support, effective group work, balancing didactic 

instruction, emphasis on reflection in assessment, and self- and peer-evaluation. 

The Solid Waste Management class consists of two classes with a total of 66 students. Of the 66 students, based 

on the Slovin method using a margin of error of 0.2, 19 students were randomly selected as respondents for 

pre- and post-implementation PjBL measurements. From Table 1, the validity and reliability were checked 

using the Bivariate Pearson and Cronbach's Alpha methods. The validity of the Pearson Bivariate method 

states that the questionnaire is valid if the Rpearson value > Rtable, where the Rtable is based on the number of 

respondents and the level of significance (Hidayat, 2021). For this study, with 19 respondents and a 

significance level of 0.05%, the Rtable value was 0.4555. 

Table 1. Pre and post-PjBL questionnaire data 

 Pre-PjBL Post-PjBL 

Respond Q1 Q2 Q3 Q4 Q5 Total Score Q1 Q2 Q3 Q4 Q5 Total Score 

R1 2 3 4 4 5 18 3 4 4 3 5 19 

R2 2 3 5 5 4 19 4 5 4 3 4 20 

R3 3 3 4 4 3 17 4 4 5 4 5 22 

R4 2 3 4 4 5 18 5 5 4 5 5 24 

R5 1 1 4 4 5 15 4 4 4 3 4 19 

R6 2 2 4 5 4 17 5 4 4 5 4 22 

R7 2 2 5 4 4 17 4 4 4 3 4 19 

R8 2 2 5 5 5 19 4 4 3 4 5 20 

R9 2 2 5 4 4 17 4 4 4 5 4 21 

R10 2 2 3 5 5 17 4 4 4 4 4 20 

R11 2 2 4 4 4 16 5 5 4 4 5 23 
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 Pre-PjBL Post-PjBL 

Respond Q1 Q2 Q3 Q4 Q5 Total Score Q1 Q2 Q3 Q4 Q5 Total Score 

R12 2 2 4 4 5 17 4 4 4 4 4 20 

R13 2 3 4 4 4 17 5 4 5 5 5 24 

R14 2 2 3 5 4 16 4 3 4 4 4 19 

R15 2 1 5 4 3 15 5 5 5 4 5 24 

R16 2 2 3 5 5 17 4 4 4 5 5 22 

R17 2 1 3 3 2 11 4 5 4 4 5 22 

R18 1 2 3 1 4 11 4 5 4 5 5 23 

R19 2 2 3 3 5 15 4 5 5 5 5 24 

Source: This research, 2023   

For the Cronbach's alpha method, the questionnaire is considered reliable if the Cornbach's alpha value > 

Rtable (Hidayat, 2021). The results of the validity and reliability analysis using SPSS can be seen in Table 2. 

Table 2. Results of the validity test of the pre and post-PjBL implementation questionnaire 

 Pre-PjBL Post-PjBL 

Item Rpearson Itself. Table 
Sig. 

lvl 
Information Rpearson Itself. Table 

Sig. 

lvl 
Information 

Q1 0.457 0.049 0.4555 0.05 valid 0.675 0.002 0.4555 0.05 valid 

Q2 0.599 0.007 0.4555 0.05 valid 0.628 0.004 0.4555 0.05 valid 

Q3 0.531 0.019 0.4555 0.05 valid 0.569 0.011 0.4555 0.05 valid 

Q4 0.780 0.000 0.4555 0.05 valid 0.718 0.001 0.4555 0.05 valid 

Q5 0.505 0.028 0.4555 0.05 valid 0.657 0.002 0.4555 0.05 valid 

Source: This Research, 2023  

Table 3. Results of the reliability test of the pre and post-PjBL implementation questionnaire 

Phase Cornbach's Alpha value Table Information  

Pre-PjBL 0.494 0.4555 Reliable 

Post-PjBL 0.651 0.4555 Reliable 

Source: This research, 2023  

Based on the results of the formative evaluation, it can be seen that there were changes from the pre-

implementation phase, where students did not have a deep understanding of waste management, as indicated 

by a total questionnaire score that is still below 20 out of a maximum value of 25. In the implementation and 

post-implementation phases, the total average score was above 20. The results of the validity and reliability 

test for the pre- and post-PjBL questionnaires showed that the questionnaires used were valid and reliable. 

Therefore, the results sIndicate that the implementation of PjBLled to a significant increase in understanding 

of waste management.   

In carrying out PjBL, 66 students were divided into 11 groups with each group responsible for one sub-district. 

Students were given basic questions about the existing waste management system in each sub-district. After 

that, each group made observations in each sub-district to map the existing waste management system. 

Primary data were obtained from interviews with stakeholders such as the Jambi City Environment Office, 

sub-district officials, the community, and cleaning staff. The results of the summative evaluation data for each 

sub-district are based on five aspects of waste management in Table 4.  
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Table 4. Results of primary data on waste management evaluation in 11 sub-districts of Jambi City 

District Legality Facilities Innovation Stakeholders 
Monitoring & 

evaluation  

Alam 

Barajo 

Parent to: 

• Mayor 

Regulation 

No. 54, 61 

and 84 of 

2018,  

• Jambi 

Regional 

Regulation 

no. 5 of 

2020,  

• Jambi 

Regional 

Regulation 

No. 6 of 

2006  

33 TPS units, 1 3 R TPS 

unit, 1 truck dump unit, 

1 arm roll unit 

- DLH and 

Sub-districts 

• The 

community 

reports to the 

sub-district if 

there are 

complaints,  

• The sub-

district 

monitors each 

respective 

area and 

coordinates 

with DLH 

regarding 

facilities and 

infrastructure,  

• DLH makes a 

report every 6 

months to the 

national 

waste 

management 

information 

system 

(SIPSN) per 

city 

Danau  

Sipin 

1 unit of TPST 3R, 1 unit 

of dump truck, 2 units of 

motorboat cart 

- DLH and 

Sub-districts 

South 

Jambi  

1 unit of armroll, 1 unit 

of dump truck, 1 unit of 

patrol car, 5 officers, 1 

unit of garbage bank 

Waste bank 

program, 

PKK 

recycling 

program 

DLH, 

District, 

community 

East Jambi  17 TPS units, 1 garbage 

bank unit, 1 dump truck 

unit, 1 tub car unit 

- DLH and 

Sub-districts 

Jelutung  1 unit of waste bank, 55 

units of TPS, 1 unit of 

Motorcycle cart, 1 unit of 

dump truck 

- DLH, 

District, 

community 

Kota Baru   8 TPS units, 1 dump 

truck unit, 1 motorcycle 

cart unit, 2 TPS 3R units, 

1 garbage bank unit 

- DLH and 

Sub-districts 

Pasar Jambi   1 unit of dump truck, 1 

unit of arm roll, 8 units of 

TPS 

- DLH and 

Sub-districts 

Pelayangan 1 unit of motorcycle cart, 

1 unit of TPS, 1 unit of 

dump truck, 3 units of 

different color TPS 

Mutual 

cooperation 

and 

socialization 

programs 

DLH, 

District, 

community 

Telanaipura  3 units of 3R TPST, 4 

units of TPS, 1 unit of 

dump truck 

- DLH, 

District, 

community 

Danau 

Teluk   

66 TPS units, 1 depot 

unit, 1 dump truck unit, 

1 motorcycle cart unit, 11 

officers 

- DLH and 

Sub-districts 

Paal  Merah  1 unit of TPST 3R, 1 unit 

of dump truck 

- DLH, 

District, 

community 

Source: This research, 2023  
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Based on the data that were obtained, it can be concluded that several problems exist in waste management 

across the 11 sub-districts of Jambi City, namely:  

• The local government, in this case, has issued regulations that support waste management in Jambi 

City but these have not been implemented optimally. The apparatus below the City Administration 

level does not issue legal instruments that oversees their respective areas, so they only rely on existing 

regulations.  

• Waste management in Jambi City is completely handed over to the Jambi City Environmental Agency, 

both related to facilities and administration. The DLH Jambi City possesses quite a lot of facilities, but 

these are not evenly distributed across all existing Kecamatan, so there is no adequate distribution of 

facilities. 

• The lack of government role below the city administration level in waste management in their 

respective areas. Of the 11 sub-districts, only two have regular programs to improve waste 

management.  

• Lack of community involvement in waste management in Jambi City. Current community involvement, 

in addition to simple waste reduction and independent processing, is mostly limited to cooperative 

programs such as waste banks, TPSTs, and local cleaning programs. 

• There is already a reporting system from the public to the central government periodically (every six 

months) through SIPSN. However, the system that runs is only limited to administrative reporting. 

There has been no continuous monitoring and evaluation, so there are still many illegal disposal sites 

that cause environmental disturbances.  

• There is not yat an optimal two-way management system where the government provides education 

as an intensive preventive measure.    

Following the identification of major governance and educational gaps across Jambi’s sub-districts, this 

discussion situates the findings within the broader evidence base by comparing them with prior studies on 

participation, circularity, technology, and education. This perspective verifies whether the observed gaps in 

Jambi (legality, facilities, stakeholder engagement, and monitoring) mirror broader patterns and whether the 

proposed solutions extend earlier approaches.  

Field patterns in Jambi are found to align with other studies showing that durable outcomes depend heavily 

on the institutional integration of community actors and the informal sector (Paul et al., 2012; Raharjo et al., 

2017; Kristanto et al., 2022). Furthermore, programs grounded in the circular-economy/zero-waste 

framework are reported to achieve better source segregation and stakeholder ownership, provided that 

participation is structured and inclusive (Kurniawan et al., 2021; Pottinger-Glass et al., 2024; Fatimah et al., 

2020). On the systems side, technology-enabled efficiency—ranging from distributed MRFs to smart-

recycling/IoT—has been proven to reduce landfill loads in areas where governance and infrastructure are 

ready (Muhamad et al., 2020; Maryono & Hasmantika, 2019; Mehta & Singh, 2024; Pech-Rodríguez et al., 

2024). Complementing this, educational/behavioral interventions consistently show that knowledge must be 

coupled with experiential practice to close the attitude-behavior gap, particularly among youth (Brotosusilo 

et al., 2022; Boonchieng et al., 2023; Pulubuhu and Alhaqqi, 2019; Nisa et al., 2025; Marbun et al., 2025).  

Through this model, students co-design sub-district SOPs with stakeholders, explicitly assigning community 

or informal roles, formalizing collaboration (sub-district–DLH–CSR), and staging technology adoption. Thus, 

the model operationalizes the success factors highlighted across prior studies within a single governance 

framework for Jambi City. Collectively, these comparisons confirm that the field patterns and learning 

outcomes are consistent with earlier evidence, while the PjBL-based SOP uniquely integrates participation, 

governance, and technology incrementally into one operational instrument at the sub-district scale. Building 

on these comparative insights, the next step translates the synthesized factors into a practical governance 

mechanism through the development of sub-district Standard Operating Procedures (SOPs). 

Based on the results of the existing analysis and the problems that have been formulated, the solution that can 

be Implemented to overcome all existing problems is to develop standard operating procedures (SOPs) for 

waste management at the sub-district level by optimizing cooperation between the government and the 

community (Herlina et al., 2022). Cooperation can be carried out in the form of activities to form mini waste 

banks in each RT and RW (Andayani et al., 2023) . These mini waste bank is under the auspices of the main 
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waste bank or TPST, or TPST 3R at the sub-district and village levels. The establishment of mini waste banks, 

parent waste banks, TPST, and TPST 3R facilities often becomes constrained in the field due to limited funding 

if relying solely on government support. One way to address this is through cooperation with third parties 

such as SOEs, BUMDs, and private companies in the form of CSR. With the use of funds from third parties, 

the problem of uneven facilities in each sub-district can be overcome. Mini RT/RW and TPST waste banks at 

the sub-district/village level can serve as educational facilities for waste management from the source. The 

results of the integration of PjBL in the development of waste management models at the Jambi City sub-

district level can be seen in Figure 2.  

 

Figure 2. SOP diagram flow for waste management at the sub-district level of Jambi City 

The flow diagram in Figure 2 illustrates two alternative layouts depending on the inter-stage relationship. 
When each numbered activity (1 → 2 → 3, etc.) represents a dependent and time-ordered process—such as 
sequential approval or feedback—arrows are maintained to show progression. Conversely, if the listed 
activities operate as independent or parallel components (e.g., data collection, education, monitoring), the 
arrow connections should be removed or replaced with modular blocks to represent concurrent 
implementation. This distinction ensures the SOP can flexibly describe both procedural and collaborative 
processes within the PjBL framework. This modular/sequential distinction reflects evidence that governance 
and technology readiness evolve unevenly across districts, requiring flexible pathways consistent with prior 
practice-based studies. 
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4. Conclusion 

From the results of the study, several problems in waste management in the 11 sub-districts of Jambi City 
were identified, including the lack of implementation of existing regulations, uneven distribution of facilities, 
the lack of governent involvement at the city administration level, and the lack of community involvement. 
Formative and summative evaluations showed an increase in students' understanding of waste management 
after the implementation of PjBL. By integrating PjBL, the development of waste management models at the 
sub-district level includes the establishment of Standard Operating Procedures (SOPs) that involve 
cooperation between the government and the community. The solution provided is the establishment of mini 
waste bank in each RT and RW, involving third parties such as SOEs, BUMDs, and private companies through 
Corporate Social Responsibility (CSR). It is hoped that this model can serve as a strong foundation for the 
development of more effective, responsive to environmental and social changes, and sustainable waste 
management at the Jambi City sub-district level. This model is illustrated through the SOP for Waste 
Management at the sub-district level, providing a foundation for efforts to improve the quality of waste 
management and promote cultural change related to waste among the people of Jambi City. 
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