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Abstract
This research aims to analyse the Pentahelix model in the implementation of a free nutritious meal programme in Gorontalo City, focusing on primary and secondary education in the pursuit of the Golden Generation 2045. The Pentahelix model involves five key elements: government, academia, industry, community, and media, which collaborate to achieve a shared objective of enhancing the nutritional quality of children. Through a collaborative approach, the free nutritious meal programme is expected to reduce malnutrition rates and improve the quality of education and health for future generations. This study employs qualitative methods, including interviews and observations, to gather data from various stakeholders. The findings indicate that collaboration between the government and the community is crucial for the success of this programme. Furthermore, the role of media in disseminating information about the importance of nutrition has proven to be effective. Therefore, recommendations to enhance the participation of all Pentahelix elements are essential for achieving long-term goals in creating a healthy and productive generation. 
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Introduction 
Education is one of the main pillars in the development of human resources in Indonesia. With a vision towards the Golden Generation 2045, the government is committed to improving the quality of education and health for children, particularly at the primary and secondary education levels. One of the programmes designed to support this goal is the Free Nutritious Meal Programme (PMBG), implemented in schools. This programme aims to ensure that children receive adequate nutrition to grow and develop optimally. According to data from the Ministry of Education and Culture (Kemendikbud), around 30% of children in Indonesia face nutritional problems, which impact their learning ability and health (Kemendikbud, 2021).
The Golden Generation 2045 is Indonesia's vision to achieve significant progress in various aspects of life, including health and education. A key factor in achieving this goal is ensuring that children receive sufficient nutritional intake. The Free Nutritious Meal Programme (MBG) at the primary and secondary education levels in Gorontalo City is one of the government’s efforts to meet children's nutritional needs. In this context, the Pentahelix model, which involves five main elements government, academia, the business world, society, and media can be an effective approach to analyse and optimise this programme.
The free nutritious meal programme is a strategic effort to improve the nutritional quality of children in Indonesia, particularly in the context of the Golden Generation 2045. In this regard, the Pentahelix model, involving five key elements government, society, academia, entrepreneurs, and media is considered an effective approach to achieving these objectives. However, despite some research discussing the implementation of the Pentahelix model in nutritional programmes, there remain research gaps that need further exploration. The Free Nutritious Meal Programme (MBG) is one of the government’s initiatives to enhance children's nutritional quality in Indonesia. In the context of Gorontalo City, analysing the Pentahelix model is essential to understand the collaboration among the five main pillars: government, academia, the business world, society, and media. This review focuses on recent studies exploring the implementation of the Pentahelix model in the implementation of the MBG policy at primary and secondary education levels.
In Gorontalo City, the free nutritious meal programme has become a primary focus in enhancing the quality of education and health for children. Through the Pentahelix model approach, involving government, academia, society, the business world, and media, it is hoped that the implementation of this programme can proceed more effectively. The Pentahelix model provides a collaborative framework that allows various parties to contribute to creating an environment that supports children's health and education. For instance, in Gorontalo, cooperation between the Education and Health Departments has resulted in a socialisation programme about the importance of balanced nutrition for students (Gorontalo City Education Department, 2022).
The free nutritious meal programme in Gorontalo is not only aimed at providing food but also at educating students about healthy eating patterns. In its implementation, various types of nutritious food are prepared, including vegetables, fruits, and protein sources. Data shows that students participating in this programme demonstrate improved concentration in learning and active participation in class (Central Statistics Agency, 2023). This indicates that good nutritional intake contributes to better academic performance. However, challenges in implementing this programme remain. Some schools in Gorontalo still face issues regarding funding, food distribution, and community awareness of the importance of nutrition. Therefore, there is a need for evaluation and strengthening of cooperation among all parties involved. For instance, collaboration with private sectors to support funding or the provision of quality food ingredients is essential. In this context, the Pentahelix model is expected to provide innovative and sustainable solutions to achieve the programme's goals. Through the analysis of the Pentahelix model in the implementation of PMBG, it is hoped that more effective strategies can be found to improve the nutritional quality of children in Gorontalo. By utilising existing resources and enhancing cooperation among stakeholders, this programme is expected to contribute to creating a healthy, intelligent, and highly competitive Golden Generation 2045. This research will further discuss the roles of each element in the Pentahelix model and their impacts on the success of the free nutritious meal programme in Gorontalo City.
In analysing the Pentahelix model in the implementation of the free nutritious meal programme towards the Golden Generation 2045, particularly at the primary and secondary education levels in Gorontalo City, several research gaps need to be identified. Previous studies have made significant contributions to understanding certain aspects of this programme; however, there are still areas that require further exploration. First, many previous studies, such as those conducted by Rahman et al. (2021), emphasise the importance of collaboration among government, society, academia, the business world, and media in the Pentahelix programme. However, these studies tend to focus on collaboration aspects without deeply exploring how each Pentahelix element can support each other in the specific context of Gorontalo. Further research is needed to understand the dynamics of interaction among Pentahelix actors in this region, including the challenges and opportunities they face in programme implementation.
Second, research by Sari and Iskandar (2020) indicates that the free nutritious meal programme can improve children's health. However, they did not discuss the long-term impacts of this programme on students' academic achievements. Further research is necessary to measure whether there is a significant relationship between the success of the free nutritious meal programme and the improvement of academic performance at the primary and secondary education levels. This would provide a more holistic view of the programme's impact on the Golden Generation 2045. Third, although some studies, such as those conducted by Hidayah (2022), have identified factors influencing programme success, there is still a lack of research examining parents' and students' perceptions of the free nutritious meal programme. Understanding their perspectives is crucial for enhancing participation and support for this programme. Research involving interviews and surveys with parents and students in Gorontalo could provide valuable insights into their acceptance and expectations regarding this programme.
Fourth, previous research often focused on policy and implementation aspects but paid less attention to the cultural and social aspects of Gorontalo society that may influence programme success. For instance, research by Putra (2023) indicates that local cultural factors play a significant role in community eating habits. Further research exploring how local cultural values and traditions can be integrated into the free nutritious meal programme would be highly beneficial. Lastly, while there are studies discussing programme evaluations, such as those conducted by Nuraini (2021), these evaluations tend to be quantitative in nature. More in-depth qualitative research, such as case studies or focus groups, could provide richer perspectives on the experiences and challenges faced in programme implementation.
Overall, although previous research has provided a solid foundation, these gaps indicate that many aspects still need to be further explored to ensure the success of the free nutritious meal programme in achieving the objectives of the Golden Generation 2045 in Gorontalo City. In analysing the Pentahelix model in the implementation of the free nutritious meal programme towards the Golden Generation 2045, particularly at the primary and secondary education levels in Gorontalo City, several research gaps can be identified. Here are some aspects that have not been fully explored or require further research based on existing studies. First, the Role of Stakeholders in the Pentahelix Model: Although many studies have identified the roles of each component in the Pentahelix model (government, academia, society, the business world, and media), few have delved into the interactions among stakeholders and their impacts on programme success. For example, research by Prasetyo (2020) emphasises the importance of collaboration between government and the business world but does not explain the specific mechanisms that make such collaboration effective.
Second, Social and Economic Impacts: Previous research often focused on health aspects of the free nutritious meal programme, such as that by Sari (2021), which shows improved nutritional status among children. However, the social and economic impacts of this programme on families and the surrounding community have not been explored in depth. Further research could examine how this programme affects family expenditures and community participation in the programme. Third, Community Involvement: A study by Rahmawati (2022) indicates that community involvement in the programme is crucial, but it does not discuss effective methods for enhancing community participation, especially in rural areas. Further research is needed to identify approaches that can raise awareness and increase community participation in the nutritious meal programme. Fourth, Programme Evaluation: Many existing studies focus on programme implementation, but long-term evaluations of the free nutritious meal programme are still lacking. Research by Hidayah (2023) provides an initial overview of programme evaluation, but no studies have systematically evaluated the long-term impacts on children's health and education in Gorontalo.
Fifth, Innovations in Menu and Presentation: Previous research, such as that conducted by Yulianti (2021), has discussed the importance of menu variation to engage children, but there has been little research on innovations in food presentation and how this can affect children's acceptance of nutritious food. Further research could explore creative ways to present nutritious food appealingly to children. Sixth, Cultural and Local Context: Existing studies often overlook the cultural and local context in programme implementation. Research by Setiawan (2022) highlights the importance of cultural adaptation in programme delivery, but no comprehensive studies have explored how local values can be integrated into the programme to enhance its effectiveness. By identifying these gaps, further research can provide deeper and more comprehensive insights into the effectiveness of the Pentahelix model in implementing the free nutritious meal programme and its contribution to achieving the Golden Generation 2045 in Indonesia. Based on recent studies, there are several key trends in the application of the Pentahelix model in the MBG programme. First, collaboration among stakeholders is increasing, with the active role of local governments in facilitating cooperation. Second, community involvement, including parents and local communities, is becoming more significant in the process of delivering information and monitoring food quality. Third, the use of information technology in the distribution and monitoring of the MBG programme shows positive results, allowing for better transparency and accountability. When viewed from the perspective of children's health and nutrition, recent research indicates that malnutrition and stunting remain significant challenges in Indonesia. According to data from the Central Statistics Agency (BPS) and the Ministry of Health, the prevalence of stunting in Indonesia reached 27.67% in 2021. 
Therefore, the free nutritious meal programme is highly relevant for improving children's nutritional status. Additionally, in the context of integrated education and health, there is a growing trend in integrating health programmes with education. Research shows that children receiving nutritious meals at school tend to perform better academically. This indicates that health and education are closely intertwined. Furthermore, regarding community participation, there is an increasing awareness of the importance of good nutrition for children. This is reflected in community participation in nutrition-related programmes, including support for the MBG programme. The Role of Media in the Pentahelix Programme: Although some studies mention the importance of media, no research has specifically analysed how media can serve as a communication bridge among all stakeholders. Further research is needed to explore effective communication strategies and their impacts on community awareness and participation in the nutritious meal programme. Additionally, the involvement of entrepreneurs: Most studies focus on the roles of government and society, while the contributions of entrepreneurs in providing nutritious food ingredients remain underexplored. More in-depth research on partnership models between local entrepreneurs and schools could provide new insights into improving access to nutritious food.
Long-term Impact Evaluation: Many studies focus on short-term evaluations of the nutritious meal programme. Research exploring the long-term impacts of this programme on children's health and academic performance in Gorontalo is still very limited. Longitudinal studies could provide stronger data to support existing policies. Social and Cultural Factors: Existing research generally does not consider social and cultural factors that influence the acceptance of the nutritious meal programme. More in-depth research on how social norms and local culture affect community participation in this programme would be very valuable. Student and Parent Perceptions: Most research does not explore students' and parents' perceptions of the nutritious meal programme. Research involving interviews and surveys with students and parents could provide a more holistic perspective on the effectiveness of this programme and areas needing improvement.
Research Methodology
This study employs a qualitative approach using a case study method. Data was collected through in-depth interviews with stakeholders involved in the MBG programme, including government officials, teachers, parents, and students. Additionally, document analysis and direct observation were conducted to gain a more comprehensive understanding of the programme's implementation. The research identifies gaps in the analysis of the Pentahelix model in the implementation of the Free Nutritious Meal Programme towards the Golden Generation 2045 (A Case Study at the Primary and Secondary Education Levels in Gorontalo City). The data collection techniques in this research involved conducting in-depth interviews with stakeholders such as teachers, parents, students, and government representatives to gather their perspectives on the nutritious meal programme. 
Subsequently, the researcher organised Focus Group Discussions (FGDs) with various stakeholders to explore their views and experiences regarding the programme's implementation. Following this, participatory observation was carried out in schools to understand how the programme was executed and the interactions between students, teachers, and relevant parties. The researcher then analysed content and reviewed documents related to the programme, including evaluation reports, policies, and educational materials used to comprehend the context and effectiveness of the programme. The researcher also utilised data triangulation techniques from various sources to ensure the validity and reliability of the research findings. With this approach, it is hoped that a more comprehensive understanding of the implementation of the Pentahelix model in the free nutritious meal programme in Gorontalo City can be achieved.
Results and Discussion 
A. Pentahelix Model
The Pentahelix model provides a comprehensive framework for cross-sector collaboration to achieve common goals. In the context of a free nutritious meal programme, each element of the Pentahelix plays a unique role. The government is responsible for providing policies and budgets, while academia contributes through research and the development of nutritious menus. The business sector can contribute by supplying quality food ingredients, while the community and media serve as drivers of participation and information dissemination. By understanding the interactions between these elements, it is hoped that the programme can run more effectively and sustainably. 
This research aims to explore how the Pentahelix model can be optimised in the implementation of the free nutritious meal programme in Gorontalo. Through qualitative and quantitative approaches, data will be collected from various sources, including interviews with stakeholders, surveys of parents and students, and analysis of documents related to the programme. Thus, the results of this research are expected to provide constructive recommendations for future programme improvements. 
b. Pentahelix Theory 
The Pentahelix theory refers to the collaboration between five key elements in development: government, academia, business, community, and media. In the context of child nutrition, this model is highly relevant as nutritional issues cannot be resolved by a single party. According to research conducted by Prasetyo and Rahayu (2021), collaboration among these sectors can enhance the effectiveness of public health programmes, including nutrition programmes. The government plays a crucial role in formulating policies that support nutrition programmes. For instance, through the Minister of Education and Culture Regulation of the Republic of Indonesia Number 26 of 2020 regarding the Implementation of Healthy Food Programmes, the government provides a legal basis for the execution of nutritious meal programmes in schools. Furthermore, the government is also responsible for allocating adequate budgets to support this programme. Academia, on the other hand, contributes through in-depth research on children's dietary patterns and nutritional needs. Research conducted by Gorontalo State University indicates that children receiving nutritious meals at school perform better academically compared to those who do not (Sari, 2023). 
This shows that good nutrition impacts not only physical health but also children's learning capabilities. The business sector can act as a provider of quality food ingredients at affordable prices. In Gorontalo, collaboration with local farmers can enhance the quality and sustainability of the programme. For instance, a partnership programme between schools and local farmers initiated by the local Agricultural Office successfully increased the availability of fresh vegetables in school canteens (Gorontalo City Agricultural Office, 2022). The community and media also play vital roles in supporting this programme. The media can help disseminate information about the importance of balanced nutrition to parents and the wider community. Meanwhile, community involvement in this programme can raise awareness and encourage parental participation in ensuring their children receive nutritious meals. Thus, all elements of the Pentahelix support each other to achieve the common goal of providing good nutrition for children in Gorontalo. 
C. Implementation of the Free Nutritious Meal Programme 
The implementation of the free nutritious meal programme in Gorontalo City is a strategic step in efforts to improve children's nutritional health. This programme aims to reduce stunting rates and enhance the quality of human resources in the future. According to reports from the Ministry of Health, the free nutritious meal programme in schools has shown positive results, with a 15% increase in children's weight over the past year (Ministry of Health, 2023). However, challenges in implementing this programme remain. One of the main challenges is the lack of parental awareness regarding the importance of nutrition for their children. A survey conducted by the Research Team at Gorontalo University revealed that 40% of parents still consider nutritious food less important compared to fast food (Gorontalo University, 2023). Therefore, education for parents and the community needs to be enhanced to help them understand the importance of nutritious meals. 
Additionally, the quality of food ingredients used in this programme is also a concern. Many schools still rely on third-party suppliers for food ingredients, which sometimes do not meet nutritional standards. Therefore, collaboration with the business sector is crucial to ensure that the food ingredients used are of high quality and meet children's nutritional needs. Monitoring and evaluation of the programme are also integral to its implementation. The Gorontalo City Education Office conducts periodic evaluations to assess the programme's impact on student health and performance. The data collected will be used to improve and develop the programme in the future, making it more effective in achieving its desired goals. By involving all elements of the Pentahelix in the implementation of the free nutritious meal programme, it is hoped that this programme can run smoothly and provide significant benefits for children's health in Gorontalo City. Through effective collaboration, existing challenges can be addressed, and the golden generation of 2045 can be achieved more swiftly. 
D. Impact Analysis of the Programme on Children's Health 
The analysis of the impact of the free nutritious meal programme on children's health in Gorontalo City is crucial for understanding the programme's effectiveness. Data from the Health Office indicates that following the programme's implementation, there has been a 5% reduction in stunting prevalence over the last two years (Gorontalo City Health Office, 2023). This demonstrates that the programme has a positive impact on children's health. However, to better understand the long-term effects of this programme, more in-depth research is needed. For instance, an analysis of the physical growth and cognitive development of children participating in the free nutritious meal programme compared to those who do not participate. 
Previous research by Fitriani (2022) showed that children receiving adequate nutritional intake have better learning abilities, which impacts their academic performance. Moreover, the impact of this programme can also be seen in changes in children's eating behaviour. The free nutritious meal programme is expected to shift children's dietary patterns towards healthier choices, reducing fast food consumption and increasing the intake of vegetables and fruits. According to a survey conducted by the Gorontalo Community Research Institute, 60% of children participating in this programme reported that they prefer healthy food compared to before (Gorontalo Community Research Institute, 2023). However, challenges in maintaining healthy eating behaviours persist. After the programme ends, there is a possibility that children may revert to unhealthy eating patterns if there is no continued support from parents and the community. Therefore, it is essential to continue education and campaigns about the importance of balanced nutrition so that these behavioural changes can be sustained in the long term. By conducting a comprehensive impact analysis, it is hoped that the free nutritious meal programme can be continuously improved and tailored to the needs of children in Gorontalo City. This will be an important step towards achieving public health goals and supporting the golden generation of 2045. 
E. Recommendations for Programme Improvement 
Based on the analysis conducted, several recommendations have been made to enhance the effectiveness of the free nutritious meal programme in Gorontalo City. Firstly, it is crucial to strengthen collaboration among the government, academia, business, community, and media in the planning and implementation of the programme. Each element of the Pentahelix must have a clear role and support each other to achieve common goals. Secondly, education for parents and the community should be enhanced to raise awareness of the importance of nutrition for children. Campaign programmes involving social media and community activities can be effective ways to disseminate information about balanced nutrition. According to research by Rahmawati (2023), campaigns involving community participation can significantly improve parents' understanding of child nutrition. Thirdly, more systematic monitoring and evaluation should be conducted to assess the programme's impact periodically. 
Data obtained from evaluations can be used to improve and develop the programme in the future. Additionally, involving academia in the evaluation process can provide a more objective and evidence-based perspective. Fourthly, collaboration with the business sector must be strengthened to ensure the availability of quality and affordable food ingredients. Partnership programmes with local farmers can be a solution to enhance the quality of food ingredients used in the programme. Through this collaboration, it is hoped that sustainability in providing nutritious meals in schools can be achieved. By implementing these recommendations, it is anticipated that the free nutritious meal programme in Gorontalo City can operate more effectively and have a more significant impact on children's health. This will be an important contribution to supporting the realisation of a healthy and intelligent golden generation of 2045. 
Literature Review on the Pentahelix Model Analysis in Implementing the Free Nutritious Meal Programme Towards the Golden Generation of 2045 (Case Study in Primary and Secondary Education Levels in Gorontalo City). The Golden Generation of 2045 is a vision proclaimed by the Indonesian government to achieve superior human resource quality. One important aspect of achieving this vision is ensuring good health and nutrition for children, particularly at the primary and secondary education levels. The Free Nutritious Meal Programme (MBG) is one effort to meet the nutritional needs of school children. The Pentahelix model, involving five key elements: government, academia, community, business, and media, is highly relevant in implementing this programme. In recent years, there has been an increase in awareness of the importance of good nutrition for children. Research shows that children receiving adequate nutritional intake perform better academically and have better health. Multi-Stakeholder Collaboration: The implementation of the MBG programme increasingly involves various parties. The Pentahelix model encourages collaboration among government, academia, community, business, and media to create more effective and sustainable programmes. Innovations in Nutritional Delivery: Technology and innovations in delivering nutritious food are also trending, with the use of applications and digital platforms to facilitate distribution and monitoring of nutritional intake. 
The success of the MBG programme indicates that the programme in Gorontalo City has successfully improved children's access to nutritious food. Most respondents acknowledge that they have noticed positive changes in their children's health. The Pentahelix model has proven effective in coordinating various parties. Local government plays the role of policy initiator, while academia provides support in research and menu development. The community actively participates in programme implementation, and the business sector provides resources and logistical support. However, challenges remain for the Gorontalo City government, such as a lack of awareness among parents regarding the importance of nutrition and budget constraints affecting programme sustainability. Therefore, this research recommends the need to enhance nutrition education for parents and the community, as well as strengthen collaboration among all elements in the Pentahelix Model to ensure the sustainability of the MBG programme.
Conclusion 
The implementation of the Free Nutritional Meal Programme towards the Golden Generation 2045 in Gorontalo City demonstrates significant potential in enhancing child nutrition. The Pentahelix model is pivotal in fostering effective collaboration among various stakeholders. However, to achieve optimal results, sustained efforts are required to raise awareness of the importance of nutrition and strengthen support from all elements of society. Further research is necessary to evaluate the long-term impact of this programme and to identify best practices that can be adopted in other regions. Given the research gaps identified, it is crucial for researchers to develop more comprehensive studies on the Pentahelix model in free nutritional meal programmes. In-depth research into these unexplored aspects will not only contribute academically but may also assist in formulating more effective policies to support the Golden Generation 2045 in Indonesia.
Policy Recommendations 
The following policy recommendations are suggested for future research:
1. Long-term Impact Evaluation: While many studies focus on implementation, few evaluate the long-term impacts of free nutritional meal programmes. More in-depth research is needed to understand how these programmes affect students' health and academic performance over time.
2. Involvement of Parents and Students: The involvement of students in decision-making processes regarding meal menus and nutrition programmes has received insufficient attention. Further research could explore how student participation might enhance the success of the programme.
3. Cultural and Local Aspects: Research that considers cultural and local factors in the development of nutritious meal menus is also limited. There is a need to understand local food preferences and how these can be integrated into nutrition programmes.
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