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Abstract

:

Children spend most of their time at school; thus, agricultural experiences (AEs) in school gardens through school organizations are important for children to remain connected to agriculture and nature. Although various studies confirm the tremendous benefits of school gardens, the lack of studies on the characteristics of school gardens and the factors that influence the effectiveness of their AEs is telling. In this study, a questionnaire was developed and sent to the school garden managers of the public elementary schools in an urban area in Japan to analyze the characteristics of school garden and their influencing factors through descriptive analysis and inferential statistics. The results identified the location effects on the type of school gardens: school gardens inside the school are better able to ensure the safety of children but have less connection with the community; school farms outside the school are better able to ensure a place for children to have AEs; schools with both a school garden and farm have a stronger connection to the community than those with only school gardens, however, safety is decreased. In addition, the lack of budget, teachers, supportive policies, and motivation among school garden managers in operating school gardens was noted. Therefore, ensuring government support, coordinating the time of school garden managers, and strengthening the connection and cooperation between elementary schools and local communities are primary issues for consideration in the future.
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1. Introduction


In recent years, urbanization of the world population has caused an increasing number of people to move from rural to urban areas [1]. Even with the presence of nature, children in urban areas have less opportunities to interact with cultivated plants and animals in a natural environment as they tend to play indoor games, such as video games; thus, they spend significantly less time outdoors than previous generations did [2,3]. Many scientific studies prove the benefits of exposure to agriculture and nature for children. Through outdoor experiences, such as contact with the natural environment, students can improve academic performance and social intelligence [4], enhance creativity and engagement [5], and improve observation and reasoning skills [6]. School life is extremely important for the development of children. Children spend a large amount of their daily lives in school [7], such that school gardens can become the primary place where children acquire experiences with nature [3,8].



Scholars provide many definitions of school gardens. School gardens are part of many schools and are used as learning spaces and experiential spaces for students [9], providing an interesting and effective way to create a learning environment for students [10]. School gardens may also refer to a program where students can experience nature and agriculture at school, improving health, social development, academic achievement, and awareness of the natural environment [11]. This study defines a school garden as a green space established by school organizations where children can improve their understanding of life, nature, and the environment through exposure to agriculture [12]. Many definitions provide similar concepts of school gardens. In terms of location, school gardens can be in a corner of the school, such as school playgrounds [13], outdoor school environments [14], and green schoolyards [15]. They can also be located outside the school, usually by borrowing nearby farmland or farms [12] to set up school farms. With the organization of the school, children can go to the school farms for visits or activities [16].



Numerous studies confirm the benefits of school gardens. School gardens can provide food for the school and improve children’s health [17]. In the United States, the “Farm to School” program was launched to alleviate obesity rates [18]. This program covered any activity that promoted local food or food systems in primary or secondary schools, including sourcing local food in school meals, cultivating school gardens, conducting field trips to farms, promoting local food that is included in school meals, and hosting community events [19]. The program reportedly increased participation in school lunches and increased the vegetable and fruit intake of the students.



School gardens can provide a place for agricultural experiences (AEs). Children can give increased attention to agriculture and nature [20] and understand the value of food and life through AEs organized by schools, such as cultivation and harvesting [21]. Thus, AEs can relieve mental tension and anxiety among children and enhance their understanding of farmers, the importance of food, and deepen their connection with nature [22]. In addition, school farms can exert a positive impact on their knowledge of nutrition and preference for vegetables [23]. School gardens provide children with a rich environment for hands-on contact with crops, such as fruits and vegetables, and experience food and agriculture [10]. Students typically work in groups and are responsible for AEs, such as planting and weeding [24], increasing their interest in agriculture and improving their social skills [25].



Japan is a country that attaches great importance to AEs for children. The National Agricultural Policy Reform Program (1998) clearly states that “efforts should be made to promote hands-on agricultural education in elementary and junior high schools to deepen the understanding of agriculture among elementary and junior high school students” [26]. Since then, Japan has vigorously promoted food and AEs for children in schools and introduced several promotional policies. The policy for a “comprehensive study time” was implemented in 2002 this policy considers AEs an essential part of the school curriculum and promotes AEs among elementary and middle school students nationwide. According to the results of an agricultural experience learning questionnaire (2010) conducted by the National Agriculture and Mountain Village Youth Promotion Association, the implementation rate of AEs in elementary schools reached 80.4% in 2010 [27]. Japan introduced policies such as educational farms (2006) [28] and green school farms (2009) [29] to guide the operation of AEs’ locations.



Unlike the common international term of the school garden, in Japan, most sites are called school farms. They are used as experience sites for school students to experience cultivation, harvesting, and other agriculture-related experiences, regardless of their size and location inside or outside the school. To avoid confusion, this paper uses the term school garden to refer to all locations where AEs are launched as a school unit. When it is necessary to compare different types of school gardens, the experience sites inside the school are uniformly referred to as school gardens, while the experience sites outside the school are referred to as school farms.



School gardens are a good method for students to receive AEs and are designed to give children the opportunity to experience the process from growing crops to harvesting food to eating under the guidance of producers. Japan can be considered a country that promotes school gardens and is very attentive to AEs. However, the existing literature contains few studies on school gardens in Japan. In addition, countries express diverse emphases on school gardens; thus, understanding the status quo of school gardens in other countries is essential. For example, many studies in the United States are conducted on the impact of school gardens on the improvement of health problems among students, such as obesity and academic performance [24,30,31].



Moreover, most of the research on school gardens focuses on the effects of AEs on the mood, attitude, and health [10,32,33] of children, whereas articles that examine the types, composition, advantages and disadvantages, and methods for improving school gardens are few, especially those from the perspective of school managers. As an important carrier of experiential agriculture, knowledge about the effective and rational use of space is necessary.



This study conducted an in-depth survey of school gardens in elementary schools in Saitama Prefecture, which has been the most successful prefecture in Japan in terms of promotion of AEs in school. We conducted a questionnaire survey of managers of school gardens in elementary schools to understand the current situation of school gardens, to clarify the types and characteristics of school gardens, and to investigate the factors that influence the effectiveness of AEs. In addition, the study aims to analyze the advantages and disadvantages of different types of school gardens and identify ways to improve their use effectiveness through the evaluation of managers. Finally, it intends to analyze challenges to school gardens from the perspective of administrators and develop optimization strategies and guidelines for future development.




2. Materials and Methods


2.1. Study Area


2.1.1. Southern Region of Saitama Prefecture, Japan


As the largest urbanized area in Japan, the Tokyo Metropolitan Area (TMA), consisting of Tokyo and its three surrounding prefectures (Saitama, Chiba, and Kanagawa [34]) is the political, economic, cultural, and financial center of the country and is one of the most famous metropolitan areas in the world [35]. Its total population is 36.86 million as of 2021, accounting for 29.4% of the total population in Japan [36]. Figure 1 depicts the location of the TMA in Japan.



According to “Saitama: A Statistical View of the Prefecture 2021,” Saitama has a population of 7.26 million, an area of 3797.75 km, and a population density of 1913.4 people per 1000 km2, for which it is ranked fourth in Japan. The prefecture is blessed with few natural disasters, a positive living environment, and an active economy [37]. In addition, Saitama attaches great importance to agriculture, and 20% of its land is allocated to agriculture. Various forms of agricultural production are performed, with a focus on vegetables, rice, and livestock [38].



In Japan, the Basic Act on Shokuiku (Food Education) was enacted in July 2005. The act emphasized the necessity of incorporating more social and nature activities into school education [39]. For this reason, Saitama Prefecture promoted the green school farm (GSF) program in 2008 to support AEs in schools. As of 2018, all 807 public elementary schools in Saitama are enrolled in the GSF program and have school gardens [29]. For this reason, Saitama is a pioneer in Japan for the promotion of school gardens. Therefore, the current study provides a comprehensive understanding of the current state of school gardens by examining the school farms of elementary schools in Saitama.



Based on the distance from the center of Tokyo and the characteristics and status of each area in the prefecture, Saitama Prefecture is divided into three regions: namely, southern, central, and northern. Children located in urban areas have a greater need for agriculture and nature [3,8]; thus, elementary schools in urban areas are the focus of investigation in this study. The southern region of Saitama Prefecture, the subject of this survey, is located within 10–30 km of the center of the TMA, making it the center of Saitama. Figure 1 illustrates the location of TMA in Japan and the location of the southern region of Saitama Prefecture.




2.1.2. The Green School Farm (GSF) Program in Saitama Prefecture


The Promotion Guidelines of the GSF outline the reasons to promote the GSF program in Saitama Prefecture [29]. Recently, problems regarding food for children have been observed in Japan, such as increased levels of eating out and tendency to skip breakfast. Saitama Prefecture is an agricultural prefecture that produces various agricultural products and has a lot of farmlands. However, idle farmland is increasing per year due to the aging farmer population. Simultaneously, the need for children to be exposed to nature and agriculture is increasing. Saitama Prefecture intends to positively influence the attitudes of children toward food and life through AEs, that can nurture life. Therefore, Saitama Prefecture has decided to promote school gardens as a unique initiative in the hopes of promoting food education, enhancing AEs in school, and making effective use of farmlands.



In the GSF program, the school garden is a garden established in a school unit where students, who are still at a stage of physical and mental development, can deepen their understanding of life, nature, the environment, and food through various forms of AEs.



Regarding the location of school gardens, the GSF program recommends using farmland near schools. If no farmland exists nearby, land outside the school or cultivated land in the suburbs may be used. Other options include flowerpots or buckets; a corner of the school may also be converted into farmland suitable for AEs.



The GSF provides many suggestions about the content of AEs, such as using paddy fields outside schools to experience rice cultivation, one flowerpot per person for vegetable cultivation experience, composting experience using leftovers from food, and cultivating flower beds inside the school to experience harvesting. Elementary schools decide on the content of their AEs based on their specific circumstances.




2.1.3. Urban Control Areas and Urban Promotion Areas in Japan


In Japan, the zoning system is considered the most important element in urban planning [40]. Urban city planning areas (UCPAs) are divided into two areas: urban promotion areas (UPAs) and urban control areas (UCAs). Based on the City Planning Law (Article 7, Paragraph 3), UPAs are areas where urban areas have already formed, and urbanization should be implemented preferentially in a well-planned manner within approximately the next 10 years. UCAs are those areas where urbanization should be controlled [41].



As of 2021, Japan has approximately 43,000 km2 of farmland, but only 610 km2 are in UPAs [42]. The farmlands in the UPA have increased in value as green spaces and food supply locations in urban areas in recent years. To protect farmland in UPAs from development, Japan introduced the Production Green Land system in 1991, that ensures that farmlands in UPAs are not developed for residential use by designating them as productive green areas. Farmlands in UPAs that are designated as productive green area are subject to restrictions on construction activity and have a designation mandate lasting 30 years. Lands that receive the designation are eligible for tax breaks [43].



UCAs have not been developed on a large scale; thus, a large amount of farmland that can provide abundant agricultural resources continue to exist. Although they are in urban areas, significant differences exist in the surroundings of elementary schools located in UPAs and UCAs. This factor is essential in influencing the type and content of school gardens selected by elementary schools.





2.2. Data Sourse


2.2.1. Elementary Schools in the Southern Regions of Saitama Prefecture, Japan


Research has demonstrated that children in elementary school are more likely to interact with agricultural environments [10]. For this reason, this study selected elementary schools to investigate the current situation of school farms. Using information from the Saitama Prefectural Office of Education [44], the study found that the southern region of Saitama Prefecture is home to 361 public elementary schools and obtained information on the addresses of elementary schools, number of grade levels, number of students, and number of teachers.



To determine the UCPAs where the elementary schools were located, we downloaded the location information of the UCAs and UPAs in the southern region of Saitama Prefecture through the National Land Numerical Information Download Service of the Ministry of Land and Infrastructure [45].




2.2.2. Questionnaire Survey


From 13 August to 3 September 2021, a questionnaire survey was conducted using the mail return method among managers of school farms in 361 schools in the southern region of the prefecture. The questionnaire was written in Japanese and divided into three parts. The response formats were multiple answer (MA), five-point Likert-type scale, and free answer (FA). The first part focused on the basic attributes of school farms in MA: type, facilities, agricultural products, advantages, shortcomings, and challenges. The second part highlighted the current status of AEs in MA format: content by grade level, frequency of AEs by grade level, and supporters of AEs. The third part evaluated the school managers in FA format: evaluations of AEs in school farms, opinions and issues related to the management of AEs during COVID-19. The evaluations of managers of AEs in school farms were assessed using a five-point Likert-type scale (1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 agree, 5 = strongly agree). (See Supplementary Material)





2.3. Method


2.3.1. Graphical Abstract


In a nutshell, our research flow can be summarized as follows: (1) Data Collecting; (2) Data Analysis; (3) Comprehensive Discussion (Figure 2).




2.3.2. Statistical Analyses


A total of 95 school managers answered the questionnaire. Two were excluded due to missing data, leading to 93 valid questionnaires for analysis. The response rate was 25.8%. All statistical analyses were processed using IBM SPSS Statistics 20. The significance level was set at 0.05.



By sorting through the questionnaire results, we extracted items relevant to the characteristics and role of school gardens for statistical analysis.



We conducted descriptive statistics and inferential statistics on the types, facilities, agricultural products, advantages, disadvantages, and challenges of school gardens, as well as the content, frequency, and supporters of AEs, to determine the current status and barriers of school gardens in Japanese elementary schools.



The chi-squared test was used to detect differences in current status between school gardens and school farms.



The study used one way analysis of variance (ANOVA) to investigate differences in the evaluations by managers of AEs in school gardens according to two variables: school gardens area (1–50/51–100/101–150/150 m2) and type of school gardens (school garden only/school garden and farm/ school farm only).






3. Results


3.1. Types of School Gardens


Figure 3a shows that of 93 elementary schools, 85 (91.4%) schools have school gardens and 29 (31.2%) have school farms.



Figure 3b shows that in the subsequent analysis of the evaluations by the managers, we divided school gardens (N = 93) into three types: school garden only (A; 64, 68.8%), school garden and farm (B; 21, 22.6%), and school farm only (C; 8, 8.6%). School garden only means that the school only has a school garden inside the school. School garden and farm means that the school has both a school garden and a school farm. School farm only means that the school only has a school farm outside the school.



Table 1 shows the location of elementary schools in the UCPAs. Of the schools with school gardens, only (N = 64), 61 (95.3%) and 3 (4.7%), were in UPAs and UCAs, respectively. Of the schools with school garden and farm (N = 21), 12 (57.1%) and 9 (42.9%), were in UPAs and UCAs, respectively. Among those with school farms only, 5 (62.5%) and 3 (37.5%), were in UPAs and UCAs, respectively. The Pearson’s chi-square test reveals a significant difference between A and B (p1 = 0.000 ***) and A and C (p2 = 0.016 *). This finding indicates that most of the schools with school gardens are in UPAs.




3.2. Current Status of School Gardens


To understand the characteristics, advantages, and disadvantages of school gardens, we used descriptive statistics to analyze the current status of school gardens (N = 85) and school farms (N = 29).



3.2.1. Facilities and Agricultural Products


Table 2 describes the current status of facilities and agricultural products in school gardens (N = 85) and school farms (N = 29).



Regarding the use of facilities in school gardens, the highest percentage of farms used flowerpots, at 57 (67.1%), followed by fields, at 54 (63.5%), and flowerbeds, at 50 (58.8%). Nearly half of these farms have 3–6 types of facilities. In terms of agricultural products, school gardens were mostly planted with fruit and vegetables, at 78 (91.8%), followed by root crops, at 59 (69.4%), and cereals, with more than 30% planting rate. Of these, 48 (56.5%) of schools grew 1–2 types of agricultural products, and 37 (43.5%) grew 3–6 types of agricultural products.



In school farms, fields were most used in 22 (75.9%) schools, followed by paddy fields, at 9 (31.0%), with 1–2 types of facilities. The most planted agricultural products were root crops, at 14 (48.3%), followed by cereals, at 13 (44.8%) and fruits and vegetables, at 8 (27.6%). The majority, at 27 (93.1%) of the schools, planted 1–2 agricultural products.



A comparison of school gardens and school farms demonstrates that school gardens tend to use efficient set-up facilities, such as flowerpots (p < 0.001) and flowerbeds (p < 0.001), and have a wide variety of experience facilities compared with school farms. Moreover, school farms tend to have a single type of facility, such as fields or paddy fields. A higher percentage of school farms had more paddy fields (p = 0.004) than school gardens. In terms of agricultural products, school gardens are more inclined to grow agricultural products that are easy to plant, such as fruit and vegetables (p < 0.001), and have a wide variety of products. School farms tend to grow agricultural products that are more difficult to grow, such as cereals, and the variety of products planted is relatively low.




3.2.2. Current Status of Agricultural Experiences (AEs)


Table 3 shows the current status of the AEs of school gardens (N = 85) and school farms (N = 29).



Overall, the most popular AEs offered in the school gardens were planting experience, at 83 (97.6%), followed by harvesting experience, at 82 (96.5%), and cultivation experience, at 80 (94.1%). Regarding the frequency of AEs, 76 (89.4%) of the schools used school gardens every week.



The most frequently conducted AEs in school farms were planting experience, at 25 (86.2%), and harvesting experience, at 24 (82.8%); only 14 (48.3%) AEs were conducted in cultivation management. A total of 19 (65.5%) schools used school farms few times a year.



Through the survey, we found that AEs are experienced differently by children in different academic grades. In the school gardens, the probability of students being able to experience planting, cultivation management, and harvesting tends to decrease from lower to higher grades. For example, harvesting experiences were available to 75 (88.5%) of the lower grade students, 48 (56.5%) of the middle grade students, and 45 (52.9%) of the upper grade students. However, in terms of learning agricultural knowledge, 33 (38.8%) of lower grades, 33 (38.8%) of middle grades, and 39 (45.9%) of higher grades were able to perform the experience, which indicated an increasing trend. The same is true for the crop, cooking, and animal feeding experiences, which are gradually increasing in frequency. Although there were no significant differences between grades, we can see that lower grade students are more inclined to experience planting, cultivation management, and harvesting. Middle grade and upper grade students may have experienced these AEs before, so the content of the experiences is more biased toward learning agricultural knowledge and cooking experience with more vital hands-on ability. Regarding the frequency of use of school gardens, 55 (64.7%) of the lower grades, 38 (44.7%) of the middle grades, and 29 (34.1%) of the upper grades were using the school gardens weekly. In contrast, the frequency of monthly and yearly use was relatively low.



In school farms, the likelihood of students experiencing planting and harvesting tends to increase from lower to higher grades. For example, planting experiences were available to 14 (48.3%), 13 (44.8%), and 18 (62.1%) of the lower-, middle-, and upper-grade students, respectively. Regarding the frequency of use of school farms, 7 (24.1%), 12 (41.4%), and 19 (65.5%) of the lower-, middle-, and upper-grade students, respectively, used school farms yearly.



By comparing the AEs of students in the same grade in school gardens and school farms, we found that students in lower grades were more likely to experience planting (p < 0.001), cultivation management (p < 0.001), and harvesting (p < 0.001) in school gardens. In addition, middle-grade students were more likely to have experience planting (p = 0.025) and cultivation management (p = 0.003) in school gardens. However, upper-grade students were more likely to have cultivation management experiences (p = 0.032) in school farms. The reason is that upper-grade students may have greater mobility and a sense of self-protection, enabling safe and easy access to school farms to gain AEs. Regarding the frequency of AEs, all grades gain a better chance of weekly experiences at school gardens, whereas only a few can do so in school farms.



Table 4 shows the supporters of AEs in school gardens. 75 (91.5%) of the school gardens were managed by schoolteachers, followed by 27 (32.9%) who had agricultural organizations’ support. Agricultural organizations can provide seedlings of agricultural products needed by AEs in schools.



Of the school farms surveyed, 26 (92.9%) have the support of farmers and 22 (78.6%) of teachers, followed by 9 (32.1%) of nearby residents. School teachers are needed to manage the GSF program, whether it is in the school garden or the school farm. Only 7 (25%) of school farms have cooperation with agricultural organizations, we presume that farmers on school farms could satisfy most of the needs of students conducting AEs.




3.2.3. Advantages and Disadvantages


Table 5 presents the advantages and disadvantages of school gardens.



In school gardens, for advantages from the perspective of school managers, the response rate for questionnaire item “Children can see agricultural products daily” receiving up 75 (88.2%) responses, and “The growth of agricultural products can be continuously observed from sowing to harvesting,” garnering 71 (83.5%) responses, are very high. “Partnerships with local farmers”, notably, had a very low response rate, receiving 10 (11.8%) responses.



For the disadvantages of AEs in school garden, 50 (58.8%) of the school managers felt that “School teachers have difficulty carving out time for produce management,” and 46 (54.1%) reported that “The spaces for growing agricultural products are limited”. Only 1 (1.2%) of school managers felt that “Time spent on the experience was too short.”



Regarding the advantages and disadvantages of school farms, 20 (69.0%) of the managers think that “Knowledge classes and support can be obtained from farmers,” and 18 (62.1%) reported that “Children are easily surrounded by agricultural landscapes and the natural environment.” With regard to the disadvantages, 16 (55.2%) of the managers think that “School teachers experience difficulty in allocating time for produce management,” 14 (48.3%) think that “The frequency of AEs is dependent on weather,” 14 (48.3%) think that “It takes time to move to the school farm,” and 14 (48.3%) stated “concerns about safety issues, such as traffic accidents during transportation.”





3.3. Manager’s Evaluation of the School Farm


We first tested the validity of the manager’s evaluation. The results of the KMO and Bartlett’s test were 0.829 and p = 0.000, respectively. Thus, the data of this survey can be considered valid. In this study, the level of satisfaction is denoted by a mean value of 3; positive attitudes exceed 3 and negative attitudes are less than 3.



3.3.1. Impact of the Area of School Gardens on Evaluation


Through the survey, we found that most elementary schools have school farms. Therefore, studying what factors influence managers’ evaluation of school gardens will help optimize school gardens in the future.



The questionnaire asked school managers about the area of their school gardens in a free-response format. Of the 64 schools with only school gardens, 46 schools with school gardens responded to this question, with a response rate of 71.8%. The area of school gardens on school grounds denotes areas with fields, paddy fields, and flowerbeds. Other facilities with fixed areas, such as flowerpots and vertical greening, are excluded.



This study analyzed the influence of farm area and the frequency and type of AEs on the perceptions of managers. However, it did not find correlations between managers’ evaluations and AEs frequency and type, or between farm area and frequency and type of AEs.



In terms of the area of school gardens in 46 schools, 25 (54.3%) had an area of 1–50 m², 10 (21.7%) had 51–100 m², 4 (8.6%) had 101–150 m², and 7 (15.2%) had 151 m² or more.



The relationship between area and evaluation was analyzed by one way ANOVA and least significant difference. Among them, the study found significant differences in “The budget is adequate” (p = 0.039), “The effect of AEs is sufficient for children” (p = 0.038), and “Understanding the importance of AEs for children” (p = 0.021). Table 6 presents the results.



Regarding the management of AEs, when the area of the school garden is larger than 150 m2, the manager considers its budget adequate. This may be because these schools pay more attention to the GSF program and dedicate a significant portion of their budget to secure the farm area to guarantee holding AEs. From the perspective of the effect of AEs, school gardens of more than 150 m2 also have a better experience effect. Further, children can better understand the importance of AEs.




3.3.2. Effect of School Garden Type on Evaluation


Different types of school gardens effect managers’ evaluations. Table 7 presents the evaluations.



Overall, the attitude of most school managers is positive. Based on the evaluation of the managers, the safety of school gardens can be ensured (mean: 4.20). In addition, the managers significantly recognized the effect of AEs in school gardens, such as “Understanding of the importance of AEs for children” (mean: 3.42) and “The effect of AEs is sufficient for children” (mean: 3.33). Conversely, managers generally gave negative evaluations of the support system of the schools (mean: 2.53).



In terms of the management of school gardens, having a school garden only was more likely to ensure the safety of children than having a school garden and farm (p = 0.002). Having a school farm only was more likely to ensure places to experience than having a school garden only and having a school garden and farm (p = 0.046) and was more likely to have adequate tools and equipment than having a school garden and farm (p = 0.027).



In terms of cooperation between schools and local communities, having a school garden only is less connected to the community (p = 0.000) and local agriculture (p = 0.000) than having a school farm. In other words, having school farm deepens the connection with the local community.




3.3.3. Willingness to Promote School Garden


Table 8 indicates the willingness of the managers of different types of school gardens to promote the development of gardens in the future. Generally, a high percentage of managers of schools with school gardens selected “Promote school gardens” and “Maintain the current initiatives.” Only 5 (7.8%) of the schools with school gardens only were interested in promoting school farms. In contrast, 4 (50%) of the schools with school farms only were interested in promoting school gardens. Thus, the study infers that the managers of school gardens are less willing to open school farms; most of them opted to maintain the status quo or optimize school gardens.



In terms of “Promote the school gardens” and “Promote nearby school farms,” school garden only (N = 64) and school garden and farms (N = 21) respondents were significantly different. Thus, the study concluded that the managers preferred promoting the existing types of school farms.



In terms of school location, schools located in UCAs tended to promote the development of school farms more than schools in UPAs. The results were statistically significant (p = 0.033).






4. Discussion


4.1. Factors Affecting Choosing the Type of School Garden


The location effects the type of school garden selected by the school. A survey of school gardens in public schools in California found that significantly more urban schools had school gardens compared to rural schools. More than half of the school gardens were planted on the ground or on raised beds; less than half of the agricultural products were potted plants or located outside the school [46]. According to Burt et al. [47], successful school garden programs may be more difficult for schools located in rural areas or in the absence of school or community-wide interest. The above studies show that the need for school gardens is greater in schools located in urban areas than those in rural areas. This study further analyzes the needs of schools located in urban areas for school gardens. We conducted a survey of public elementary schools in urban areas of Japan to understand the types of school gardens in urban areas. We found that more than 90% of urban elementary schools have school gardens. Of them, 95.3% of elementary schools with school gardens are located in UPAs, which are highly urbanized areas in Japan. Farmland accounts for only 1.4% of the total area of UPAs in Japan [42]; thus, most elementary schools in these areas have opted to establish school gardens directly on school grounds due to environmental constraints and lack of agricultural space, even if they would prefer to have school farms. Compared with elementary schools in UPAs, more than 50% of schools in UCAs opted to establish school farms alongside their school gardens. Having a school farm in a relatively rich agricultural environment is a good option for schools in UCAs.




4.2. Characteristics of School Gardens


We found that most of the existing research on school gardens explores the effects of school gardens on students. For example, teaching in or experiencing school gardens can moderately improve students’ academic performance and health, including reading [10,25,48]. Students can learn to differentiate between vegetables by developing their understanding of nature and improve their knowledge, attitudes, preferences, and willingness to taste vegetables [49,50]. Experiences in school gardens demonstrate the efficacy of students’ abilities in terms of skills, knowledge, social skills, personal development, and well-being, and can increase children’s interest in agriculture, reduce psychological tension and instability, and promote healthy child development [51,52]. Though there are research studies that discuss the success factors and barriers to opening school gardens [47,53,54], few studies have discussed the use of different types of school gardens and their similarities and differences. This paper compares the characteristics of school gardens and school farms, understands their use methods, and discusses the differences in the results between different types of school gardens.



We found that school gardens provide a place for children to experience agriculture daily and ensure their safety. Dolianitis et al. [55] mentioned that when a garden is built in idle spaces of schools, children can follow and observe the developmental stages of plants and perform daily care, cultivation, and harvesting by conducting agricultural activities such as planting seedlings and sowing vegetables. With respect to experiential facilities, depending on the extent of the outreach of the GSF program, each school garden features different experiential facilities. Typically, they use flowerpots, flower beds, and corners of school grounds as fields for students to conduct AEs. Also, Wolsey et al. [56] mentioned that school gardens are spaces set aside in existing or unused areas of the school’s open landscape, and can develop into orchards, water harvesting facilities, greenhouses, and small plots of farmland.



In terms of produce, school gardens prefer to grow easy-to-cultivate agricultural products, such as fruit and root crops, due to space constraints. Very few school gardens have paddy fields, because cultivating cereals in paddy fields requires more attention and daily maintenance.



The contents and frequency of use of school gardens varied by grade level. In this study, school gardens in Japan provided students with several experiences in planting, cultivation management, and harvesting. Among them, lower-grade students used school gardens to experience AEs more frequently than middle- and upper-grade students. Based on the evaluation by the managers, they are very confident in guaranteeing the safety of school gardens. The study assumed that experiences in school gardens will better ensure the safety of the lower grade students due to their physical and mental immaturity. However, although the frequency of AEs is high, the amount of time each child can experience is limited due to the limited space available in the school gardens [26]. The responses of the managers about the disadvantages of school gardens reflected this problem.



School farms are composed of fields and paddy fields, that are more natural and agricultural than flowerbeds and flowerpots in school gardens; thus, they provide a better environment for AEs. Japan is in East Asia and has a unique food culture that values cereals such as rice [57]. School farms have more paddy fields; hence, students are exposed to rice, an agricultural product that is rarely grown in cities, as part of school life. In addition, a high percentage of root crops are grown in school farms. School farms tend to be a planting and harvesting experience for upper-grade students compared to lower grade students. However, most students only experience AEs a few times per year due to the distance of school farms from their schools.



School farms are typically borrowed from the fields or paddy fields of nearby farmers; thus, students can usually receive expert instruction in agriculture from farmers. School managers express the advantage of school farms, that can help students be better connected to regional agricultural resources, allowing children to receive added professional knowledge from farmers and easily immerse themselves in the agricultural landscape and the natural environment by learning through field experience, understanding the local customs, nature, and culture, and cultivating a love for the region [58].



Managers also expressed the disadvantages of school farms. The majority believed that the frequency of AEs is highly dependent on the weather. During rainy weather, scheduled experiences are frequently suspended to ensure the safety of the children [26]. They believe that transportation from schools to school farms is time intensive and they worry about the safety of the children during transportation. However, similar studies about school farms that discuss these issues are lacking.




4.3. Factors Affecting the Effectiveness of AEs in School Gardens


The area of the school garden influences its effectiveness. Using the data of the area of school gardens in 46 schools with flower beds or fields, 76% of school gardens had an area of less than 100 m², indicating that the space for AEs in school grounds is very limited. Therefore, increasing the area of school gardens is an important method for improving the effect of AEs in school gardens. Guo et al. [35] mentioned that the area of gardens significantly influenced usage and indicated the importance of sufficient space to support experiential activities. In terms of the perceptions of managers who responded to the questions “The effect of AEs is sufficient for children” and “Understanding the importance of AEs for children,” the level of satisfaction was highest for school gardens with an area more than 151 m². The reason for this may be that managers believe that the larger the area, the more hours and the more opportunities the children gain from exposure to agriculture, meaning the students will have a better understanding of AEs. Therefore, the area of school gardens should be at least 150 m² to improve the effect of AEs.



The types of school gardens can influence their effectiveness. Elementary schools are in different locations; therefore, the type of school garden is different for each school. Schools with school gardens are better able to ensure the safety of children but have less connection to the community. Schools with school farms are better able to ensure a place for children to experience agriculture and nature. Schools with a school garden and a farm have a stronger connection to the community than those with only school gardens; however, safety is decreased. Therefore, schools that want to set up school gardens in the future can choose the type of school garden based on their needs regarding safety, experience place, and connection to the community.




4.4. Barriers to and Strategies for School Gardens


The operating budget influences the effect of school gardens. Burt et al. [47] mentioned that successful school gardens have an adequate operating budget, operate for a greater number of years, and plant crops on the ground or raised beds. In this study, school managers from schools with a school garden and a school farm evaluated the adequacy of their budgets as below average, confirming the existence of an inadequate operating budget. Hoover et al. [53] cited that the participants of school gardens reported that the single greatest barrier to success was the lack of funding. Burt et al. [59] found that limited funding was considered the biggest barrier to the expansion of school gardening projects. For example, additional budgets may enable schools to hire horticultural experts, run courses related to agriculture, or fund more agricultural activities.



Lack of teachers and policy support can also affect the effectiveness of school gardens. Teacher training is considered necessary to improve the success of school gardens [60]. Teachers with knowledge of agriculture and horticulture are better able to provide quality education to students [54]. When the school garden is in operation, it is mandatory to provide long-term support and guidance to the school staff [61]. Teachers and principals are major variables in the success of school gardens [30]. In terms of the evaluation by the manager for the survey item “Convenience in the management of AEs,” the majority negatively rated the item “Supporting systems for schools are adequate.” They felt that policy support from the government for school AEs is extremely inadequate. Clearly, the managers desire that the government strengthen support for teachers by ensuring that the time for AEs is not taken away from work. In addition, Bucher [62] highlighted the marginalization of school garden programs in the daily curriculum, wherein schoolteachers frequently perform above and beyond their basic professional duties. Teachers in cities can easily implement lesson plans with policy support, whereas the pedagogical understanding of learning through school gardens is institutionally marginalized in cities without policy support due to the small number of official educational programs.



The managers of school gardens lack motivation for their operations. In the survey on the intention to promote school gardens in the future, the majority opted to maintain the status quo or to continue to improve the existing school gardens. Only a few wanted to establish other types of farms. Many reasons underlie this result, such as the lack of an adequate budget, teachers, and supportive policies, as previously mentioned. Another possibility was that schools are assigned principals who do not pay attention to the school garden program and consider maintaining the status quo sufficient [63]. In addition, the expansion of school gardens may be impossible due to the limitations of the surrounding environment.



We can strengthen the connection between schools and the community. Most elementary schools with school farms are located in UCAs, whereas those in UPAs largely lack school farms. Japan established the “Production Green Land,” where a certain number of fields and farms are preserved in UPA areas. Therefore, the cooperation between productive green spaces and elementary schools in UPAs needs further discussion. Although most schools opted to improve their school gardens or maintain the status quo, the government can take the lead in promoting cooperation between productive green areas and elementary schools in UPA areas at a time when the agricultural labor force is decreasing. This initiative will reduce the pressure on elementary school teachers and bring employment opportunities to farmers who own productive green spaces.




4.5. Limitations


This thesis was intended to determine the current status of school gardens in 361 public elementary schools in the southern area of Saitama Prefecture; however, we only collected data from 93 schools. Although the response rate was only 25.8%, as the questionnaire was sent by mail, it was likely that enthusiastic school garden managers or schools performing well in terms of their school garden program would respond to the questionnaire and mail it back; therefore, the credibility would be relatively high. However, when calculating the area of farmlands in schools, not all schools provided responses about the area of the farmland, water fields, and flower beds in their schools. Therefore, data on these areas were very limited.





5. Conclusions


School gardens have attracted increased attention in recent years; many studies confirm that they can promote physical and mental health of children. However, existing studies focus on the benefits of school gardens for children and the barriers for school gardens, such that few studies discuss the characteristics of different types of school gardens and their effects. This study distributed a questionnaire to managers of school gardens in elementary schools in Saitama Prefecture and conducted descriptive analysis and inferential statistics to analyze the characteristics of school gardens, the content and frequency of AEs conducted in school gardens, and the evaluations by managers about school gardens. The findings present important implications for policymakers and managers of school gardens regarding the types of school garden to choose and guidelines for school gardens.



The results indicated that urban elementary schools in Japan have three main types of school gardens: school gardens only, a school garden and farm, and school farms only. The type of school gardens is influenced by the location of the school. While more than 90% of schools have school gardens, elementary schools located in UCA would be more likely to have both school garden and school farms.



School gardens can grow a wider variety of agricultural products, providing children a regular experience of agriculture and nature and ensuring their safety; however, their areas are often limited and have very weak connections to the community. School farms offer a spacious experience and can grow cereals that are rarely seen in the city, often with professional guidance from farmers. However, due to the distance from school and time-consuming transportation, children can only receive AEs a few times a year. Schools with both a school garden and a farm will have a stronger connection to the local community than schools with only school gardens, but their safety will be decreased.



Finally, we found insufficient budgets, teachers, and supportive policies among the schools and a lack of motivation among the managers operating the school gardens. Therefore, ensuring government support, coordinating the time of school garden managers, and strengthening the connection and cooperation of elementary schools with local communities are the major issues to be considered in the future.
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Figure 1. Map of the southern region of Saitama Prefecture and location of elementary schools. 
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Figure 2. Research flow. 
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Figure 3. Types of school gardens in elementary schools. 
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Table 1. Locations of the elementary schools.
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UPA

n (%)

	
UCA

n (%)

	
Total

n (%)

	
p1

	
p2






	
School garden only (A)

	
61 (95.3%)

	
3 (4.7%)

	
64 (100.0%)

	
<0.001 **

	
0.016 *




	
School garden and farm (B)

	
12 (57.1%)

	
9 (41.9%)

	
21 (100.0%)




	
School farm only (C)

	
5 (62.5%)

	
3 (37.5%)

	
8 (100.0%)








p-values derived from Fisher’s exact test (p < 0.05 *, p < 0.01 **); p1 is the comparison between school garden only (A) and school garden and farm (B); p2 is the comparison between school garden only (A) and school farm only (C).
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Table 2. Current status of school gardens.
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Current Status of School Gardens

	
School Gardens

N = 85

	
School Farms

N = 29

	






	

	
n (%)

	
n (%)

	
p




	
Facilities

	

	

	




	
Flowerbeds

	
50 (58.8%)

	
0 (0.0%)

	
<0.001 **




	
Paddy fields

	
8 (9.4%)

	
9 (31.0%)

	
0.005 **




	
Fields

	
54 (63.5%)

	
22 (75.9%)

	




	
Flowerpots

	
57 (67.1%)

	
0 (0.0%)

	
<0.001 **




	
Vertical greening

	
20 (23.5%)

	
0 (0.0%)

	
0.004 **




	
Livestock shelters

	
13 (15.3%)

	
1 (3.4%)

	




	
Types of facilities

	

	

	




	
1–2 types

	
48 (56.5%)

	
29 (100.0%)

	
<0.001 **




	
3–6 types

	
37 (43.5%)

	
0 (0.0%)




	
Agricultural products

	

	

	




	
Root crops

	
59 (69.4%)

	
14 (48.3%)

	
0.041 *




	
Fruit vegetables

	
78 (91.8%)

	
8 (27.6%)

	
<0.001 **




	
Leafy vegetables

	
22 (25.9%)

	
3 (10.3%)

	




	
Cereals

	
30 (35.3%)

	
13 (44.8%)

	




	
Herbs

	
9 (10.6%)

	
0 (0.0%)

	




	
Fruit trees

	
9 (10.6%)

	
0 (0.0%)

	




	
Livestock

	
13 (15.3%)

	
0 (0.0%)

	




	
Types of agricultural products

	

	

	




	
1–2 types

	
48 (56.5%)

	
27 (93.1%)

	
<0.001 **




	
3–7 types

	
37 (43.5%)

	
2 (6.9%)








p-values derived from Fisher’s exact test (p < 0.05 *, p < 0.01 **).
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Table 3. Current status of AEs in school gardens.
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School Garden N = 85

	
School Farm N = 29




	

	
Lower Grades

	
Middle Grade

	
Upper Grades

	
Whole School

	
Lower Grades

	
Middle Grade

	
Upper Grades

	
Whole School




	

	
n (%)

	
n (%)

	
n (%)

	
n (%)

	
n (%)

	
n (%)

	
n (%)

	
n (%)






	
Content of AEs




	
Learning agricultural knowledge

	
33 (38.8%)

	
33 (38.8%)

	
37 (43.5%)

	
53 (62.4%)

	
6 (20.7%)

	
9 (31.0%)

	
7 (24.1%)

	
13 (44.8%)




	
Planting experience

	
79 (92.9%) **

	
58 (68.2%) *

	
52 (61.2%)

	
83 (97.6%)

	
14 (48.3%) **

	
13 (44.8%) *

	
18 (62.1%)

	
25 (86.2%)




	
Cultivation Management

	
75 (88.2%) **

	
56 (65.9%) **

	
46 (54.1%) *

	
80 (94.1%) **

	
11 (37.9%) **

	
10 (34.5%) **

	
9 (31.0%) *

	
14 (48.3%) **




	
Harvesting Experience

	
75 (88.2%) **

	
48 (56.5%)

	
45 (52.9%)

	
82 (96.5%) *

	
14 (48.3%) **

	
13 (44.8%)

	
15 (51.7%)

	
24 (82.8%) *




	
Crop processing

	
0 (0.0%)

	
1 (1.2%)

	
2 (2.4%)

	
3 (3.5%)

	
0 (0.0%)

	
0 (0.0%)

	
0 (0.0%)

	
0 (0.0%)




	
Cooking Experience

	
4 (4.7%)

	
2 (2.4%)

	
13 (15.3%) *

	
15 (17.6%) *

	
0 (0.0%)

	
0 (0.0%)

	
0 (0.0%) *

	
0 (0.0%) *




	
Animal feeding experience

	
3 (3.5%)

	
2 (2.4%)

	
6 (7.1%)

	
8 (9.4%)

	
1 (3.4%)

	
0 (0.0%)

	
0 (0.0%)

	
1 (3.4%)




	
The types of AEs




	
0–2 types

	
14 (16.5%)

	
32 (37.6%)

	
39 (45.9%)

	
8 (9.4%)

	
19 (65.5%)

	
19 (65.5%)

	
19 (65.5%)

	
12 (41.4%)




	
3–4 types

	
68 (80.5%)

	
50 (58.8%)

	
36 (42.4%)

	
66 (77.6%)

	
10 (34.5%)

	
10 (34.5%)

	
10 (34.5%)

	
17 (58.6%)




	
5–6 types

	
3 (3.5%)

	
3 (3.5%)

	
10 (11.8%)

	
11 (12.9%)

	
0 (0.0%)

	
0 (0.0%)

	
0 (0.0%)

	
0 (0.0%)




	
The frequency of AEs




	
Week

	
55 (64.7%) **

	
38 (44.7%) **

	
29 (34.1%) **

	
76 (89.4%) **

	
4 (13.8%) **

	
3 (10.3%) **

	
0 (0.0%) **

	
5 (17.2%) **




	
Month

	
10 (11.8%)

	
9 (10.6%)

	
10 (11.8%)

	
18 (21.2%)

	
5 (17.2%)

	
6 (20.7%)

	
4 (13.8%)

	
7 (21.2%)




	
Year

	
17 (20.0%)

	
11 (12.9%)

	
19 (22.4%) *

	
24 (28.2%) **

	
7 (24.1%)

	
7 (24.1%)

	
12 (41.4%) *

	
19 (65.5%) **








p-values derived from Pearson’s chi-square statistical and Fisher’s exact test (p < 0.05 *, p < 0.01 **). p is the difference in AEs comparing grades between school gardens (N = 85) and school farms (N = 29).
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Table 4. The supporters of AEs in school gardens.






Table 4. The supporters of AEs in school gardens.





	

	
School Garden N = 82

(3 Missing Samples)

	
School Farm N = 28

(1 Missing Sample)

	




	

	
n (%)

	
n (%)

	
p






	
School teachers

	
75 (91.5%)

	
22 (78.6%)

	




	
Parents

	
17 (20.7%)

	
7 (25.8%)

	




	
Nearby farmers

	
16 (19.5%)

	
26(92.9%)

	
<0.001 **




	
Nearby residents

	
16 (19.5%)

	
9 (32.1%)

	




	
Agricultural organizations

	
27 (32.9%)

	
7 (25.0%)

	








p-values derived from Pearson’s chi-square statistical (p < 0.01 **).
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Table 5. Advantages and disadvantages of school gardens.






Table 5. Advantages and disadvantages of school gardens.










	Advantages and Disadvantages
	N
	%





	Advantages of AEs at school gardens (N = 85)
	
	



	Partnerships with local farmers
	10
	11.8%



	Connection to food education is available
	27
	31.8%



	AEs can be done frequently
	45
	52.9%



	It is safe because no movement and no suspicious people
	50
	58.8%



	Children can be cared for at all times during the AEs
	60
	70.6%



	Can teach agriculture knowledge in the classroom
	61
	71.8%



	The growth of agricultural product can be continuously observed from sowing to harvesting
	71
	83.5%



	Children can see agricultural products on a daily basis
	75
	88.2%



	Disadvantages of AEs at school gardens (N = 85)
	
	



	Time spent on each experience is too short
	1
	1.2%



	None in particular
	4
	4.7%



	Other
	7
	8.2%



	Students have difficulty carving out time for produce management
	16
	18.8%



	Poor growing environment for crops, such as shaded by school buildings
	29
	34.1%



	Lack of faculty with agricultural knowledge and skills
	30
	35.3%



	Limited types of AEs that can be performed
	33
	38.8%



	The spaces for growing agricultural products are limited
	46
	54.1%



	School teachers have difficulty carving out time for produce management
	50
	58.8%



	Advantages of AEs at school farms (N = 29)
	
	



	Other
	0
	0.0%



	None in particular
	0
	0.0%



	Children can see agricultural products on a daily basis
	9
	31.0%



	Farmland acreage can be secured
	9
	31.0%



	Many types of AEs that can be conducted
	10
	34.5%



	Partnerships with local farmers
	10
	34.5%



	Connection to food education is available
	11
	37.9%



	The growth of agricultural product can be continuously observed from sowing to harvesting
	12
	41.4%



	Children are easily surrounded by agricultural landscapes and natural environment
	18
	62.1%



	Knowledge classes and support can be obtained from farmers
	20
	69.0%



	Disadvantages of AEs at school farms (N = 29)
	
	



	None in particular
	0
	0.0%



	Other
	2
	6.9%



	Costly for AEs
	3
	10.3%



	No knowledge classes or support from farmers
	3
	10.3%



	Students have difficulty carving out time for management
	12
	41.4%



	Concerns about safety issues such as traffic accidents during transportation
	14
	48.3%



	It takes time to move to the school farm
	14
	48.3%



	Frequency of AEs depends on the weather
	14
	48.3%



	School teachers have difficulty carving out time for produce management
	16
	55.2%
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Table 6. The relationship between area and manager’s evaluation.






Table 6. The relationship between area and manager’s evaluation.





	

	
Only School Gardens

	




	
1–50 m2 (N = 25)

	
51–100 m2 (N= 10)

	
101–150 m2 (N = 4)

	
150 m2 or More (N = 7)




	
M ± SD

	
M ± SD

	
M ± SD

	
M ± SD

	
p






	
Management of school garden

	

	

	

	

	




	
Opportunities for AEs

	
3.16 ± 1.21

	
3.30 ± 0.82

	
3.00 ± 0.82

	
4.14 ± 0.69

	
0.171




	
Time for each AEs

	
3.12 ± 1.13

	
3.01 ± 1.10

	
2.75 ± 0.96

	
3.86 ± 0.90

	
0.334




	
Plenty of places to experience

	
2.80 ± 1.32

	
2.80 ± 1.03

	
2.75 ± 0.96

	
4.00 ± 0.82

	
0.119




	
Ensure safety

	
4.40 ± 0.71

	
4.20 ± 0.63

	
4.25 ± 0.50

	
4.43 ± 0.53

	
0.834




	
Adequate tools and equipment are available

	
3.36 ± 1.08

	
3.20 ± 1.03

	
2.75 ± 0.96

	
3.43 ± 0.98

	
0.713




	
Budget is adequate

	
3.24 ± 1.01 a

	
3.20 ± 1.14 a

	
1.75 ± 0.50 b

	
3.57 ± 0.98 a

	
0.039 *




	
The content of the AEs is sufficient

	
3.08 ± 1.08

	
2.70 ± 0.95

	
3.25 ± 0.50

	
3.71 ± 0.76

	
0.225




	
variety of agricultural and livestock products

	
2.92 ± 1.12

	
2.90 ± 1.10

	
2.75 ± 0.96

	
4.00 ± 0.82

	
0.107




	
Supporting systems for schools are adequate

	
2.84 ± 1.07

	
2.50 ± 1.18

	
2.25 ± 0.50

	
2.86 ± 0.90

	
0.636




	
Effects of AEs

	

	

	

	

	




	
The effect of AEs is sufficient for children

	
3.36 ± 0.99 ab

	
3.00 ± 1.05 b

	
2.75 ± 0.96 b

	
4.29 ± 0.76 a

	
0.038 *




	
Understanding the importance of AEs for children

	
3.48 ± 0.96 ab

	
3.10 ± 0.88 b

	
2.75 ± 0.5 b

	
4.29 ± 0.49 a

	
0.021 *




	
Cooperation between school and the local community

	

	

	




	
Deepened the connection with parents

	
2.28 ± 1.06

	
2.60 ± 1.07

	
2.50 ± 1.29

	
3.14 ± 0.69

	
0.287




	
Deepened the connection with community

	
2.24 ± 1.13

	
2.50 ± 1.08

	
2.50 ± 1.29

	
2.86 ± 0.69

	
0.594




	
Deepened the cooperation with local agricultural

	
1.96 ± 0.89

	
2.30 ± 0.95

	
2.00 ± 0.82

	
2.86 ± 0.90

	
0.138








The same letters following the scores indicate no significant difference; different letters indicate a significant difference based on the least significant difference (LSD) multiple comparison procedure (p ≤ 0.05). p: one way ANOVA (p < 0.05 *).
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Table 7. Comparison of the impact of different types of school gardens on the evaluation of managers.






Table 7. Comparison of the impact of different types of school gardens on the evaluation of managers.





	

	
Full Sample

	
School Garden Only (N = 64)

	
School Garden and Farm (N = 21)

	
School Farm Only (N = 8)

	




	

	
M ± SD

	
M ± SD

	
M ± SD

	
M ± SD

	
p






	
Management of school garden

	

	

	

	

	




	
Opportunities for AEs

	
3.30 ± 1.05

	
3.30 ± 1.03

	
3.14 ± 1.15

	
3.75 ± 0.89

	
0.384




	
Time for each AEs

	
3.26 ± 1.00

	
3.25 ± 0.99

	
3.14 ± 1.06

	
3.63 ± 0.92

	
0.511




	
Ensure places to experience

	
3.13 ± 1.20

	
3.02 ± 1.19 b

	
3.10 ± 1.26 b

	
4.13 ± 0.64 a

	
0.046 *




	
Ensure safety

	
4.20 ± 0.88

	
4.39 ± 0.70 a

	
3.62 ± 1.16 b

	
4.25 ± 0.71 ab

	
0.002 **




	
Adequate tools and equipment

	
3.27 ± 1.04

	
3.34 ± 0.98 ab

	
2.81 ± 1.17 b

	
3.88 ± 0.83 a

	
0.027 *




	
Budget is adequate

	
3.13 ± 1.10

	
3.11 ± 1.10

	
2.95 ± 1.02

	
3.75 ± 1.16

	
0.210




	
The content of the AEs is sufficient

	
3.05 ± 1.01

	
3.08 ± 1.01

	
2.86 ± 1.06

	
3.38 ± 0.92

	
0.448




	
Variety of agricultural and livestock products

	
3.06 ± 1.08

	
3.03 ± 1.10

	
3.05 ± 1.07

	
3.38 ± 1.06

	
0.700




	
Supporting systems for schools are adequate

	
2.53 ± 1.07

	
2.56 ± 1.04

	
2.19 ± 1.08

	
3.13 ± 1.13

	
0.097




	
Effects of AEs

	

	

	

	

	




	
The effect of AEs is sufficient for children

	
3.33 ± 0.99

	
3.41 ± 0.95

	
3.19 ± 1.21

	
3.13 ± 0.64

	
0.573




	
Understanding of the importance of AEs for children

	
3.42 ± 0.92

	
3.50 ± 0.87

	
3.19 ± 1.08

	
3.38 ± 0.92

	
0.413




	
Cooperation between school and the local community

	




	
Deepened the connection with parents

	
2.61 ± 1.02

	
2.48 ± 1.01

	
2.86 ± 1.01

	
3.00 ± 1.07

	
0.187




	
Deepened the connection with community

	
2.80 ± 1.20

	
2.45 ± 1.11 b

	
3.57 ± 1.08 a

	
3.50 ± 1.07 a

	
<0.001 **




	
Deepened the cooperation with local agricultural

	
2.47 ± 1.05

	
2.19 ± 0.96 b

	
3.14 ± 0.96 a

	
3.00 ± 1.07 ab

	
<0.001 **








The same letters following the scores indicate no significant difference, and different letters indicate a significant difference based on the LSD multiple comparison procedure (p ≤ 0.05). p: one way ANOVA (p < 0.05 *, p < 0.01 **).
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Table 8. The willingness to promote school gardens.






Table 8. The willingness to promote school gardens.





	

	
School Garden Only (N = 64)

	
School Garden and Farm (N = 21)

	
School Farm Only (N = 8)

	

	
UPA

(N = 78)

	
UCA

(N = 15)

	




	

	
n (%)

	
n (%)

	
n (%)

	
p1

	
n (%)

	
n (%)

	
p2






	
Promote the school gardens

	
37 (57.8%)

	
6 (28.6%)

	
4 (50.0%)

	
0.018 *

	
41 (52.6%)

	
6 (40.0%)

	




	
Promote nearby school farms

	
5 (7.8%)

	
6 (28.6%)

	
2 (25.0%)

	
0.023 *

	
8 (10.3%)

	
5 (33.3%)

	
0.033 *




	
Promote remote agricultural facilities

	
0 (0.0%)

	
0 (0.0%)

	
0 (0.0%)

	

	
0 (0.0%)

	
0 (0.0%)

	




	
Maintain current initiatives

	
28 (43.8%)

	
11 (52.4%)

	
4 (50.0%)

	

	
37 (47.4%)

	
6 (40.0%)

	




	
Reduce current initiatives

	
0 (0.0%)

	
2 (9.5%)

	
1 (12.5%)

	

	
2 (2.6%)

	
1 (6.7%)

	




	
None in particular

	
2 (3.1%)

	
1 (4.8%)

	
0 (0.0%)

	

	
1 (1.3%)

	
0 (0.0%)

	








p-values derived from Pearson’s chi-square statistical and Fisher’s exact test (p < 0.05 *). p1 is the comparison between school garden only (N = 64) and having school garden and farms (N = 21). p2 is the comparison between UPA (N = 78) and UCA (N = 15).
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