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Abstract

:

Although community gardens provide numerous economic, environmental, and social benefits, some have been lost to other land uses due to the lack of organized and effective public support. Knowledge about people’s attitudes and perceptions towards these landscapes is important to achieve greater public support. This study used a scene rating survey to investigate attitudes and perceptions of four different groups (community gardeners, community and home gardeners, home gardeners, and non-gardeners) in Roanoke, Virginia. Content analysis, factor analysis, descriptive statistics, customized Kruskal- Wallis test (ANOVA) and content identifying method (CIM) procedures were used. All statistical analyses were completed at a 95% significance level using SPSS version 21. Results showed that there are seven dimensions important to participants’ preferences in community gardens including “Gathering and Seating”, “Plots with Boundaries”, “Focal Points”, “Plots without Boundaries”, Garden Entrance”, Untidy Space”, and “Composting Structures”. Excluding the “Gathering and Seating” dimension, a significant difference was detected between participant groups. Based on these dimensions, this study provides design recommendations for community garden projects to minimize possible opposition between gardeners and non-gardeners and to develop more successful community garden programs for the long-term survival of these landscapes in cities.
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1. Introduction


The industrialized modern agriculture system has resulted in ecological, economic, and social imbalances such as extensive use of environmental resources, uneven income opportunities between farmers, and unjust living and working conditions for workers [1]. In response to these compounding impacts, community-based food projects such as community gardens have gained attention and become popular in cities. There are different types of community gardening practices depending on the intended purpose and targeted population including neighborhood gardens, school gardens, therapeutic gardens, etc. [2]. A more detailed classification of community gardens is provided by Kordon [3]. This research only focuses on neighborhood community gardens. The goals of these projects are to contribute to the development of decentralized food production and to provide a more environmentally sound, economically viable, and more socially, culturally, and spiritually healthy food system for larger groups of people [4].



Community gardening often occurs on vacant lots in distressed neighborhoods with the intent to reutilize them for community benefits such as fruit and vegetable production, gathering and sitting areas, and other social services [5]. Community gardening projects also revitalize vacant lots, foster local food production, promote social interaction and community building, and improve neighborhood appearance, safety, and prosperity [6]. As a form of green space, community gardens have numerous environmental benefits such as carbon sequestration [7], slowing down rainwater runoff [8]), minimizing the use of chemical fertilizers, and increasing biodiversity [9]. In addition, community gardens provide several health benefits such as improved diet with increased vegetable intake [10], mental health through stress relief [11], and physical health thanks to physical exercise associated with gardening such as spading, bending, lifting, and raking [12]. Last but not least, community gardens also have economic benefits for being an affordable food source [13].



Although community gardens provide numerous environmental, economic, and social benefits for their residents, they have faced considerable public criticism. They have been lost to other commercial, residential or public land uses due to a lack of power to preserve them or even the ability to organize people to defend the right to use the land for community gardening [3,14,15,16,17]. Thus, the level of involvement and public support for community gardens are critical issues influencing the acceptance and permanency of these landscapes in cities [3,18]. For example, the West Loop community garden was closed after neighbors complained about rats in the community garden [19]. Similarly, a community garden in southeast Fort Collins at English Ranch Park was closed after strong neighborhood opposition [20]. Furthermore, Morckel mentioned that officials of New York City and Columbus, Ohio, do not want to receive complaints from residents about how community garden parcels look. Morckel argued that there are various views for community garden sites such as community gardens should be pleasant, neat, and orderly [21,22]. As discussed by Aptaker; however, this view might be contradictory to other approaches such as the private land view, farm view, and social space view [21]. In the private land view, people support the idea that community gardens are private even if they are leased, and gardeners should be able to do whatever they want with their plots. In the farm view approach, the main goal of the garden is to grow food, and aesthetic concerns should be minimal in the garden site. In the social space view, it is highlighted that the social roles of the garden are more critical than any other function [21]. These statements show that the functions and environmental features of community gardens matter, and there are different perceptions and preferences towards community garden sites that might influence people’s involvement and support for community gardens.



Depending on disciplines and professions there are different paradigms in landscape assessment research to evaluate human-landscape interactions. Maluan [23] reviewed and categorized these approaches. One of the paradigms is the expert evaluation relying on trained professionals’ evaluations based on the intrinsic quality of landscape properties [24]. In this technique, there are two main approaches including the physical features approach and the ecological approach. In the physical approach, professionals mostly from the U.S. Forest Service and Bureau of Land Management evaluate the quality of physical components of a landscape such as line, color, and texture [23]. In the ecological approach, professionals evaluate their environment based on biological qualities such as naturalness, ecological integrity, landscape complexity, and diversity [23]. Therefore, this approach is mostly used by ecologists and biologists. On the other hand, there is also a non-expert evaluation paradigm that does not require professionals’ evaluation and relies on the public to evaluate the environment [23]. In this paradigm, there are two approaches including an experiential approach and a psychological approach. The experiential approach focuses on people’s experience with their environment and is concerned with the user’s “sense of place” for the landscape [25]. The psychological approach focuses on people’s cognitive reactions evoked by the landscape [26]. Therefore, this approach evaluates people’s natural reactions and preferences toward a particular landscape [27]. The main criticism of this approach is it is based on people’s perceptions and less on physical features [26]. However, the problem can be minimized using a content-identifying method (CIM) that identifies physical and spatial landscape features [23,28]. Therefore, the psychological approach using landscape preference with the CIM method is considered more reliable compared to the expert evaluation technique because it uses multiple observers [23]. Thus, this technique is widely used by numerous researchers such as Tuan Yi Fu, Ulrich, Herzog, Miller, and R. and S. Kaplan [29,30,31,32,33,34]. Each technique comes with its advantages and disadvantages, and all have helped researchers to expand literature about landscape assessment and human-landscape interactions. For this research, the landscape preference method in the psychological approach is chosen because this study focuses on perceptions and attitudes toward community garden landscapes for different groups and the public. Furthermore, the landscape preference approach is a straightforward procedure because preference decisions are easy for people to make and they make numerous preference decisions for their daily routines [23,34]. In the landscape preference approach, researchers use CIM after a scene preference rating survey because preference is a result of perception and cognitive processing and reflects one’s innate reaction to a particular landscape [28]. Furthermore, Hammit argues that preference is the result of the combined information regarding how people experience their environment [35]. This approach was developed by Kaplan [36] and uses an image-dependent rating survey to obtain information about people’s attitudes and preferences toward landscape features [23]. In this procedure, study participants are asked to rate a series of landscape scenes based on how much they like each scene [37]. Following the scene rating, a data reduction technique, preferable factor analysis, is used to generate scene groups that contain similar stimuli to which people react similarly [23]. Then, these scene groups are analyzed and interpreted based on the content and spatial quality of the environment to reveal people’s responses to landscape features [38].



The landscape preference approach in environmental perception research can help to understand the important landscape characteristics and features that may influence people’s involvement and support for a particular landscape. As discussed by Kordon (2022) “if a community garden is developed without considering the expectations and preferences of community members, only a small group of people can obtain a benefit which may result in the risk of failure of the community garden project in the long term due to a lack of sufficient support from the broader community” [3]. However, research on people’s landscape preferences and attitudes toward community gardens is very limited. Similarly, Morckel [22], Draper and Freedman [39], and Guitard et al. [40] highlighted the lack of studies focusing on people’s landscape preferences and the perceived attractiveness of community garden sites.



To help fill this gap in the literature, the objective of this study is to identify environmental factors and landscape features that affect the gardener and non-gardener residents’ preferences for community garden landscapes. Thus, this study asks the following research questions: 1) What are the environmental factors and landscape features that significantly affect people’s attitudes and preferences for community garden landscapes? 2) Do landscape attitudes and preferences differ for community gardeners, community and home gardeners, home gardeners, and non-gardeners?



Most cities have local design guidelines for particular landscape types to successfully develop and maintain services for their residents. However, design guidelines based on people’s attitudes and perceptions for community gardens are rare. The findings of this study will help planners, designers, and garden managers develop more successful community garden designs and management strategies to minimize possible public opposition and increase public involvement and support for community garden programs. The intent is not to obligate community groups to follow predetermined design rules for community gardens under the supervision of a landscape designer; rather the purpose is to identify what landscape characteristics should be given priority in the design of community garden sites. This study will identify which aspects of the community garden environment are essential for increased landscape preferences and to achieve a balance between community gardeners and nearby residents regarding their desired landscape features and functions in the community garden site.



This paper is structured as follows. The study area section introduces the study neighborhoods and community garden locations. The methods section describes study participants, survey instruments, and data analysis procedures. The results section represents research findings based on the preference survey data. The discussion section explains the findings of the study, summarizes the important outcomes, and discusses their implications for practice. The final section concludes the study with recommendations for future research.




2. Study Area


Considering the benefits of community gardens, their successful development and long-term permanency are more important, especially for the neighborhoods where people have suffered from food insecurity 1 [41], low income 2, and low access 3 to grocery stores. Food insecurity is an increasing concern for the majority of Roanoke City. Therefore, this study focuses on people from the local communities in different neighborhoods in the City of Roanoke, Virginia. Five different neighborhoods including Shenandoah West, Hurt Park, Mountain View, Old Southwest, and Kenwood Neighborhoods in the City of Roanoke were chosen as the study area. These neighborhoods are located in low-income tracts. Shenandoah West, Hurt Park, Mountain View, Old Southwest, and Kenwood neighborhoods are also located in low-access tracts [42]. There were eight community gardens within the limits of these neighborhoods. Community garden locations and neighborhood limits are presented in Figure 1a,b.




3. Materials and Methods


The methods section describes the research methods used to accomplish the study objectives including the study participants, the photo selection procedure for the preference survey, the survey administration process, and the data analysis procedures.



The landscape preference survey approach was used for this study because it is one of the most suitable methods for quantitatively revealing patterns in people’s attitudes and preferences, not only for natural landscapes but also for built landscapes such as community gardens.



3.1. Study Participants


In order to understand potentially important differences in the landscape attitudes and perceptions of key groups that one would expect to have different exposure to and attitudes toward community gardens were identified. Four groups of people were identified as survey participants. The groups are community gardeners, community and home gardeners, only home gardeners, and non-gardeners.



Community gardeners are the members of the community gardens identified above. They include those who garden both in the community garden and home gardens and those who only garden in the community garden. The researcher reached members through the managers of community gardens using their listserv and personal contact information. Non-community gardeners are residents who do not participate in any of the above-mentioned community gardens but live in the neighborhoods mentioned above. They were chosen since they live close to a community garden. Thus, it was expected that these residents have had experience or interaction with the community garden environment. There were two types of non-community gardeners: those who garden at home and those who do not garden.



A systematic sampling method was used based on the location of the community gardens. Starting with households on the same street in which the community garden is located, door-to-door visits were conducted for every household. Residents who were less than 18 years old were excluded as were those who did not respond to the door or declined to participate. The researcher also reached residents through the leaders of the neighborhood groups using their listserv and personal contacts to reach more people in the neighborhoods.




3.2. Photographs


More than 600 photographs were taken from eight community gardens in selected neighborhoods in the City of Roanoke. As recommended by Kim, photographs were taken from viewpoints that might be commonly seen from inside the gardens, as well as from streets and sidewalks 4 around the gardens to ensure that the scenes represent typical views from gardeners’ and non-gardeners’ perspectives [43]. For this study, scenes were selected to represent a range of diverse landscape contents common in community garden environments. The list of 13 landscape content categories, identified based on a literature review as discussed by Kordon, includes built structures, compost area, garden edges, entrance, gathering area, dense vegetation, moderate level of vegetation, low level of vegetation, paths, raised beds with dense vegetation, raised beds with moderate-level of vegetation density, raised beds with low-level of vegetation density, and seasonality [3]. To ensure that each content type was represented and repeated adequately for statistical analysis, at least four to five scenes for each content type were selected by three landscape architects including the author. In the end, this process produced 53 scenes that were used in the survey. This process is illustrated in Figure 2.




3.3. Survey Administration


Using a random number generator, each scene was assigned a random number and ordered. To reduce the effect of being adjacent to a similar scene in the survey, no more than two consecutive scenes from the same content category were placed adjacent to each other [23]. Three training scenes were placed at the beginning of the scene survey to familiarize participants with the rating procedure before they rate the original survey scenes. To reduce the order effect, the second version of both online and hard copy surveys was developed in which the scenes were placed in reversed order. Half of the participants were shown the original scene order, and the other half were shown the reverse order to avoid any order effect. Two scenes were represented per page of letter size (8.5″ × 11″) hard copy survey booklet for effective scene rating [43]. One image on each page was presented for the online survey.



The survey was conducted in several ways: during community meetings, door-to-door visits, and online. An online survey tool called Qualtrics Surveys was used through Virginia Tech for the online version of the survey. Participants were asked to rate the scenes based on a 1 to 5 Likert scale according to how much they liked each scene (1 = dislike, 2 = somewhat dislike, 3 = neither like or dislike, 4 = somewhat like, 5 = like). To obtain the data in the same format, the author manually digitized the responses of hard copy surveys using the Qualtrics Survey tool.




3.4. Data Analysis


All collected data were transferred into a Microsoft Excel file. A dimensional analysis (factor analysis) was performed to identify preference dimensions. Factor analysis is a useful statistical technique for grouping scenes into meaningful dimensions based on similar patterns of scene ratings by participants. Factor analysis was used only to identify the dimensions of participants’ preference patterns. It is important to note that the scenes in a dimension have a consistent pattern of ratings, not a similar magnitude of ratings. These patterns are useful for the comprehensive understanding of the stimuli that the participants react to [37]. To identify the reliability of data for factor analysis and to test internal consistency among items in each dimension, a reliability test was conducted using a Cronbach Alpha test [23]. The results of the Cronbach Alpha test show a moderate to a high level of internal consistency ranging from the lowest point of 0.71 to the highest point of 0.86. The Cronbach Alpha value for the overall internal consistency of the factor analysis was 0.96, which represents a high level of consistency. These Alpha values prove that the data is suitable for factor analysis, and the scenes in each dimension are highly correlated and reliable.



Following the factor analysis, a content-identifying procedure was used to determine the content of the scenes in each dimension. A content-identifying analysis can be conducted based on the content, spatial features, landscape spaciousness, and ground texture by a trained landscape professional [37,43,44]. The researcher, a trained landscape designer with a bachelor’s and master’s degree in the landscape architecture profession, examined the scenes to identify landscape characteristics common to the scenes in each dimension group. In this analysis, physical content refers to the physical elements present in the scenes, and spatial organization refers to how the space and elements are arranged in the scenes. A dimension variable was then made by averaging the scores for the scenes in each dimension for each survey participant.



In order to identify the most and the least preferred landscape features, the mean preference was calculated for each dimension variable and ranked based on the mean scores. Finally, a customized Kruskal–Wallis test (ANOVA) was used to test whether mean preference variables were significantly different between the four participant groups. A customized Kruskal–Wallis test (ANOVA) was preferred because the data was not normally distributed and participant groups have unequal sample sizes. The Statistical Program for Social Scientists (SPSS) software version 21, licensed through the Student Software Distribution Office at Virginia Tech, was used for all statistical data analysis at the 95% significance level.





4. Results


A total of 228 participants (33 community gardeners, 23 community and home gardeners, 68 home gardeners, and 104 non-gardeners) completed the survey. Overall, the population in the selected neighborhoods is similar to that of the city in terms of race and age groups, but with slightly lower income and education levels (Table 1).



These neighborhoods represent more disadvantaged areas of Roanoke City, where people are more likely to experience food insecurity. Given the benefits of community gardens, insights of people from these neighborhoods regarding the landscape preference in community gardens are important for their successful development and long-term existence.



A total of 53 community garden scenes were analyzed, and factor analysis resulted in 37 images in seven different preference dimensions. Mean scores were calculated for each preference dimension. Preference dimensions were listed from highest (4.31) to lowest (2.96) mean scores (Table 2). The dimensions were named by the author based on the most common scene content and spatial organization that best describes the scenes in each dimension.



The highest mean rating was “Gathering and Seating” (mean = 4.31) followed by “Plots with Boundaries” (mean = 4.12), “Focal Points” (mean = 3.94), “Plots Without Boundaries” (mean = 3.77), “Garden Entrance” (mean = 3.51), “Untidy Space” (mean = 3.03), “Composting Structures” (mean = 2.96). The overall mean rating for all dimensions was 3.66. The mean score ranking shows that participants prefer scenes that contain clearly defined gathering and sitting areas and provide opportunities for social events and activities. Furthermore, it demonstrates that participants dislike scenes containing untidy garden areas constructed with poorly maintained structures and composting bins, unclear edges, unorganized spaces, uncontrolled weeds, and plant remnants. Preference dimensions are described below with two demonstrative images for each dimension. The full list of the scenes for each preference dimension is provided in Appendix A.



4.1. Gathering and Seating


Community garden scenes composed of landscape elements associated with gathering and seating opportunities received the highest preference rating by the participants (m = 4.31). The “Gathering and Seating” dimension includes five scenes (scenes 45, 24, 44, 15, and 21) of clearly visible gathering and seating opportunities and associated landscape elements in the community gardens (Figure 3). Community gardening might be considered as a solitary activity, but this result shows that people have strong preferences for gathering and socializing opportunities in community gardens. This brings important design recommendations that gathering places should be considered as one of the primary functions in the community garden design agenda. Gathering and seating space includes landscape components such as pavilions, picnic tables, benches, open space, and a fire pit surrounded by chairs.



Regarding spatial organization, the landscape appears to be clearly visible, clean, well maintained, organized, and easily accessible. The presence of well-structured elements, clear edges, plant boxes, and clearly defined spaces increases the legibility 5 [45] of the environment. Because of the different landscape elements and functions, scenes have a moderate to a high level of complexity 6 [46]. In terms of maintenance, all images possess a clean and organized environment without visible litter or damaged structures which increases the neatness of the environment.




4.2. Plots with Boundaries


The second dimension consists of nine scenes (scenes 43, 5, 51, 38, 50, 37, 53, 42, and 41) with an overall mean score of 4.12. The most common feature of this dimension is the presence of well-defined planting areas using plant boxes and clear walking paths between plant beds which induce a more formal garden landscape (Figure 4).



The use of plant boxes and clear walking paths results in a clean and organized garden appearance which increases the neatness of the environment. Thanks to repeating plant boxes and pathway rows, most of the scenes have a high level of coherence 7 [45] and legibility which increase people’s ability to make sense of the landscape and more easily produce a mental map of the environment. Clearly visible walking rows provide easy access to the inside of the garden space and contribute to the mystery 8 of the landscape which increases people’s desire to go further inside of the environment. These factors positively influence people’s landscape preferences and bring valuable design recommendations which will be discussed in the discussion section.




4.3. Focal Points


This dimension includes three scenes (scenes 16, 7, and 52) with an overall mean score of 3.94 (Figure 5). Although community garden vegetation and activities are very limited in community garden sites because of the seasonality and dormancy, this dimension received the third highest preference rating. The most common feature of this dimension is a structure far-off in the distance which produces a focal point effect in the landscape.



The clear view of clean and smooth ground surfaces provides an open and spacious appearance tending to attract attention to garden structures. These results indicate that people may like clearly visible openness and spaciousness with smooth ground texture in community gardens. This result also highlights the importance of how community garden landscape elements and environment look not only in the growing season but also in the dormant season.




4.4. Plots without Boundaries


The fourth dimension, “Plots without boundaries”, consists of five scenes (scenes 56, 25, 36, 26, and 29) with an overall mean score of 3.77 (Figure 6). The most common content of this dimension is planting areas without individual plots and defined boundaries which induce a more informal garden appearance.



Furthermore, because of the corn-oriented vegetation, the landscape has a monotonous and farm-like appearance in most of the scenes. Due to the lack of raised plant boxes and individual plots, there are no clearly visible boundaries and defined walking paths in the planting area. Therefore, it is difficult to navigate your way in scenes and hard to make a mental map of the environment. Similar to the dimension of “Plots with Boundaries” this dimension has vegetation in the garden area. However, this dimension received a considerably lower mean score possibly due to the lack of defined boundaries in the garden environment. The differences between these two dimensions reveal the importance of raised beds, well-defined boundaries, and clear pathways in community garden design for higher preference.




4.5. Garden Entrance


The fifth preference dimension includes three scenes (Scenes 17, 22, and 19) with an overall mean score of 3.51. The most common feature of this dimension is a view of the entrance of the community gardens with a clear pathway into the garden (Figure 7).



This result shows that the entrance of community gardens may induce a focal point effect and attracts people’s attention which might be important for people’s initial reaction to community garden site. Furthermore, different types of materials were used for each community garden entrance. For example, the community garden entrance is constructed with well-structured picked wooden fences and a community garden sign in scene 17 which received the highest mean preference rating (m = 4.04) in this dimension. The entrance was equipped with a poorly constructed unleveled arbor trellis in scene 19 which received the lowest preference rating in this dimension. These results indicate that the style and the design of community garden entrances might be important factors influencing people’s preferences towards community garden landscapes which shows the need for special attention during community garden design.




4.6. Untidy Garden Space


The sixth dimension includes nine scenes (scenes 20, 40, 30, 49, 18, 54, 27, 34, and 35) of untidy garden spaces (Figure 8). This dimension received the second-lowest mean preference rating (m = 3.03). The main feature in these scenes is the intricate and messy look of the garden environment because of the overgrown plants, uncontrolled weeds, unorganized bare soil, poorly structured garden elements, vegetation debris, and improper use of plant supports.



Therefore, it is difficult to recognize walking paths and to differentiate garden plants from wild weeds in some of the scenes. These features decrease the neatness of the environment which may potentially reduce people’s landscape preference, interest, and involvement in community gardens. This dimension shows that the maintenance style might be an important indicator to develop broader public support for more successful community garden programs.




4.7. Composting Structures


The dimension of Composting Structures consists of three images (scenes 10, 8, and 6). This dimension received the lowest mean preference rating (m = 2.96). The most common feature of this group is clearly visible composting area and bins (Figure 9). Although composting areas and bins are recommended for community gardens due to their functionality, they may have a negative influence on people’s preferences and might be a reason for increased opposition from the public possibly because of their messy look and eyesore impression. Furthermore, composting areas might be considered as a sign of neglect and lack of human care for those who are not familiar with the functionality of composting for gardening. In addition, the direct view of the composting area might be perceived as a source of bad smell, attractive for flies and bees, and a nest for wildlife like rodents. All these might have a negative influence on people’s preferences in community gardens. Therefore, composting areas and structures need to be carefully designed and placed in community garden design.



It is important to note that although several factors decreased the mean preference ratings for preference dimensions identified in this study, they still have relatively positive mean scores compared to the mean of the 1 to 5 scale Likert scale (m = 3.00). Only “Composting Structures” has an overall mean score lower than this threshold (m = 2.96). This result implies that people may not like some of the features of the community garden site but they are certainly not against most of the content of scientific findings and proper design and maintenance recommendations. It is possible to increase positive responses to community garden landscapes and develop stronger community support and involvement in community garden programs.




4.8. Landscape Preferences Differs between Different Participant Groups


The second aim of this study is to identify whether landscape preferences differ among participant groups of community gardeners, community and home gardeners, home gardeners, and non-gardeners. This knowledge will help community garden planners, designers, and managers to consider what different groups of people expect from a community garden environment. To achieve this aim, the scene rating survey and scene preference dimensions data were used. Four participant groups were compared to the seven preference dimensions using the MANOVA procedure. Because the MANOVA results showed a significant difference among participant groups, an ANOVA test was used to identify differences between groups. The results of the ANOVA test are shown below (Table 3).



The ANOVA results show that there is no significant difference only in the dimension of “Gathering and Seating” between all participant groups (p > 0.05) (Figure 10A). This dimension received the highest preference rating from all participant groups. This result shows that a seating space with gathering and socializing opportunities is an important feature not only for community gardeners but also for non- community gardener groups and they prefer gathering and socializing activities in community gardens even if they do not participate in gardening activities. This result highlights the importance of community gardens as a social space and shows the necessity of gathering and social areas in community garden design to develop broader support of non-community gardeners.



On the other hand, significant differences were detected for the “Plots with Boundaries” dimension between the groups. For example, the responses of non-gardeners to the “Plots with Boundaries” were significantly less compared to the community gardeners and community and home gardeners (p < 0.05) (Figure 10B). However, the preferences of home gardeners for the “Plots with Boundaries” were not significantly different than the other three groups (p > 0.05). One possible explanation could be that people who are involved in gardening activities might be well aware of the importance and functionality of defined boundaries through raised boxes, plant beds, and clear walking paths in the gardening area. These features help gardeners to keep their garden space neat and more organized, control the growth of weeds, provide clean soil on contaminated surfaces [47], and have easy mobility in the garden landscape [48]. Given these benefits, it is not surprising that landscape scenes containing plots with well-defined boundaries receive higher preference ratings from people who participate in gardening activities.



Additionally, the responses of community gardeners and community and home gardeners to “Plots without Boundaries” were significantly higher compared to non-gardeners (p < 0.05) (Figure 10D). Community gardens without defined boundaries produced a more informal garden setting, and the overall preference rating decreased for all groups compared to “Plots with Boundaries”. Results showed that more informal garden settings received higher preference ratings from community gardeners compared to non-community gardeners. There might be several reasons for this. One possible explanation might be related to familiarity with the community garden environment. Community gardeners are more familiar with the garden landscape, and they may not have difficulties recognizing different areas and functions in community gardens. As a result, they can easily make sense of the garden environment and can navigate their way easily in the landscape.



However, because non-community gardeners are not familiar with the garden site, it might be difficult for them to recognize their ways and differentiate various land uses in community gardens due to the lack of defined boundaries. This may negatively influence their making sense of the landscape resulting in lower preference. In addition, the preferences of the non-gardeners for the “Untidy Space” and “Composting Structure” dimensions were significantly less compared to the other three groups (p < 0.05). No significant difference was found among the other gardener groups (p > 0.05) for “untidy Space” (Figure 10F) and “Composting Structures” (Figure 10G). This result implies that people who are participating in gardening activities are more tolerant of untidy garden spaces and eyesore impression of composting structures than non-gardeners. One possible explanation is gardeners may be more accepting because they have a better understanding of the reasons for the untidy and sometimes unkempt appearance of the garden place and gardeners are familiar with the necessity and functionality of the composting area so that they can tolerate the unpleasing appearance in gardens. Another possible explanation is familiarity with the garden landscape [16,49,50]. Gardeners spend more time in community gardens compared to non-gardeners, thus gardeners might be more familiar with the garden’s appearance and less influenced by the untidiness of the landscape and composting area [16]. Therefore, an untidy garden environment and composting area give a more negative impression to non-gardeners than people who do gardening.



Similarly, the preferences of the non-gardeners for the “Focal Points” and “Garden Entrance” dimensions were significantly lower than the other three groups. There was no significant difference between other gardener groups (p > 0.05) for “Focal Points” and “Garden Entrance” (Figure 10F). Community garden entrances and other landscape elements such as pavilions, sheds, benches, garden signs, and arbor trellis produce a focal point effect and give an identity to the landscape where people exhibit their art, culture, and devotion. Therefore, these structures may have special meaning and value for gardeners while focal points and entrance may not be meaningful or appealing for non-gardeners.



These findings imply that people who are participating in gardening activities (community gardening and home gardening) are more tolerant of informal garden environments and untidy garden appearances than non-gardener people. In other words, informal community garden design or an untidy garden environment gives a more negative impression to non-gardener than to people who do gardening. Therefore, landscape preferences of non-gardener groups should be considered during the community garden design to minimize possible opposition and to increase the support of the broader community for community garden projects.





5. Discussion


The analysis of the scene rating survey identified seven different preference dimensions which vary in terms of several variables including opportunities and functions, landscape elements, spatial organization, and maintenance style of community gardens. Findings also showed that gardener and non-gardener groups responded differently to these variables. This section discusses these findings in the context of design principles in community gardens.



5.1. Collective Decision Making


As a first design recommendation, it is highly suggested that city officials, design professionals, community garden managers, neighborhood group leaders, community garden members, and public people should come together for local and collective decision-making in the planning, design, and implementation process for community garden projects. The findings showed that there are differences in preferences for community garden landscapes between participant groups: community gardeners, home gardeners, community and home gardeners, and non-gardeners. Thus, if a community garden project is done without an understanding of the non-gardeners’ expectations and preferences for community gardens, this may result in increased public opposition and the failure of the community garden project in the long term. If community gardeners do not know about the issues disturbing the public people, they probably overlook the problems that may result in increased criticism by the public. On the other hand, if the public people are not educated regarding the community garden landscapes and the essentials of the community garden design such as composting bins, the variety of vegetations they may negatively react to community gardening projects in their neighborhoods. Similarly, a study mentioned that any attempt to improve the neighborhood environment without community involvement has the risk of ignoring the real problems, and failing the projects may result in a waste of opportunities and resources [51]. Furthermore, another study argued that involving the public’s opinions in the development of community garden projects expands the groups of people enjoying the functions of the community garden which increases the chances for the long-term survival of the community garden project [52]. An illustrative chart for the collective decision-making process is provided in Figure 11.



In addition to collective decision making, this study also provides recommendations regarding the design, spatial organization, and implementation of community garden projects. To simplify the design recommendations, five major approaches to community garden design are discussed.




5.2. Garden Entrance and Focal Points


A well-defined garden entrance supported by well-constructed vertical structures such as fences, arbor trellis, stone walls, signs, and information boards is recommended without blocking the views of community gardens. Community garden entrance and the presence of focal points are two of the important factors influencing people’s landscape preferences for community gardens. A possible explanation might be that the presence of a well-defined garden entrance provides a transition border between the garden space and the outside. Therefore, it becomes an important space that attracts people’s attention and builds the first impression of residents as well as helps to facilitate good communication for the further relationship of gardeners and also other residents towards the community garden site. In addition, the use of vertical natural (trees, plants, decorative stones, etc.) or human-made structures (pavilions, sculptures, raised beds, etc.) contribute to the development of focal points that prompt people’s curiosity regarding what there is behind the border and what functions are offered in the community garden site. These structures also help to produce a welcoming and eye-catching place, improve the complexity of the landscape and provide character to the environment which all positively influence people’s desire to become involved in the landscape [53]. Therefore, a community garden site should contain structures that attract people’s visual attention and the entrance of a community garden should be designed clearly visible and appealing, while poorly constructed improper materials and unleveled structures should be omitted.



In addition to an attractive entrance and use of focal points, openness and spacious views are other recommended design principles of community gardens. Especially during the dormant season, community gardens lack garden vegetation and activities which may decrease the popularity of the place and the aesthetic value of the environment. Because properly designed and placed garden structures can help to overcome the neglected or abandoned look of community gardens during off-season clear visibility of these structures is important. For example, Saldivar-Tanaka and Krasny found that traditionally developed casitas produce a focal point effect and reflect gardeners’ culture [5]. Therefore, the development of community gardens using proper elements that can produce focal point effects in open and spacious areas is recommended, when possible, compared to parcels with blocked views. Openness also enhances the visibility of the environment which enables people to see through the garden space, make sense of the landscape, and understand the environment better.




5.3. A Dedicated Social Space


A dedicated social space equipped with proper landscape elements and designed separated from the gardening area is recommended in community garden projects. All participants highly preferred community garden scenes consisting of gathering and socializing space elements such as pavilions, benches, chairs, tables, shade structures, and fire pit. Therefore, these are the important landscape elements that need to be considered during community garden design. This result shows that community gardens have a role beyond food production, and the social functions of community gardens deserve closer attention during community garden design. Because the areas related to community events (seating, gathering, etc.) are important for both community gardeners and non-community gardeners, community gardens should be designed clearly visible and readily accessible with a dedicated social space open to non-gardener public people.



The availability of social events in community gardens helps to foster community relationships and to attract new people to participate in the garden community for increased support of broader groups which is critical for the long-term survival of community garden programs. For example, Petrovic et.al. argued that and community gardens provide great opportunity to socialize, and the use of social elements highly correlates with people’s involvement and connection to community gardens [54]. Considering the structural elements of social space (pavilions, benches, chairs, tables, shade structures, etc.), a dedicated social space also has a great potential to produce an eye-catching focal point effect. From a theoretical point of view, landscapes with structures, such as shelters, benches, and tables enhance the environment’s “affordability” to provide something beneficial to its users [55]. Therefore, people prefer landscapes where they can take benefit of them. In addition, landscape contents that provide parklike opportunities, such as gathering, sitting, etc. enhance the spatial quality of that landscape which supports people’s making sense and cognitive image of the environment as well as provides a potential for involvement [37]. Therefore, designing the social space clearly visible from the outside of the garden and close to the entrance of community gardens can offer easy access for non-gardener visitors and would be beneficial to provide a pleasing welcoming area.



The open access design of community gardens and the inclusion of public people in the garden site can increase the involvement and support of broader groups. However, the gardening area might be exposed to pet damage, the danger of theft, vandalism, and overuse of the place as a result of the open access design of the community garden. Furthermore, some of the garden members may want to keep their plots out of the reach of non-gardeners. This may cause conflicts between garden members and public users in long term. Therefore, providing options to garden members for gated and open access allotments could be helpful. It would also be beneficial to distinguish activities and spaces between gardener and non-gardener people. For example, some of the areas directly related to planting activities (planting beds, storage shed, composting area, etc.) should be accessible by the gardeners only, while some of the areas (entrance, seating and gathering area, demonstration plots, or shared plots for visitors) should be accessible for all visitors. In order to separate public and private spaces and to prevent pet, wild life, and theft damages, the use of a see-through fire fencing is recommended in the garden area. It is important to note that the larger group of people benefiting from the functions of a community garden, the higher possibility for the long-term survival of the garden.




5.4. Defined Physical Boundaries


Providing raised beds, planting boxes, well-defined boundaries, and clear pathways in community garden design is critical for positive reactions from the members and neighboring residents of the community gardens. Community gardens have various purposes of use resulting in different areas and land uses in community garden sites including but not limited to gardening, sitting, gathering, storing, and composting. The results showed that the clear distinction of these different uses with defined physical boundaries through clearly edged walking paths, raised beds, and planting boxes induce an organized and more formal setting of community garden landscape which increased landscape preference rating. On the other hand, the lack of raised beds and planting boxes, indefinite boundaries, unclear pathways, and farm-like single garden layout caused a monotonous and more informal garden appearance resulting in a lower preference rating in this study.



People’s attitudes toward these factors can be explained in several ways. For example, the use of clear boundaries increases the distinctiveness of the land uses and helps visitors to recognize the landscape elements and functions of the area which increases the legibility of the environment. Similarly, the presence of walking paths between clearly edged raised beds and planting boxes produces a repeating planting area pattern which increases the coherence of the environment. Both legibility and coherence make the environment easier for people to recognize and comprehend [56]. This enhances people’s making sense of the environment, helps to build a mental map of the surrounding area, and enables people to navigate their orientation and find their way easily in the landscape [56]. From an evolutionary theory standpoint, people inherently prefer landscapes where they can have the opportunity to easy access food to survive [37,57]. People also feel more comfortable and safer when they can find their way easily, comprehend their environment, and make sense of it possibly because they could escape without difficulty in case of danger [58]. In addition, the presence of clear pathways, plants in straight rows, and planting boxes are signs of human care showing that people are involved in the place, they have personal pride, and adequate time or money to take care of their environments which all positively influence participants attitudes towards these landscapes [59,60,61]. Furthermore, gardening increases the sense of responsibility and feeling of nurturing by growing something from seed to blossoming that foster people’s pleasure, happiness, and satisfaction [62]. Providing an organized landscape through the use of defined boundaries, raised beds, and planting boxes may increase these positive feelings towards community garden landscapes.




5.5. Maintenance Level and Style


The use of sturdy materials for pathways and garden structures is critical, and the maintenance level and neatness of community garden sites and structures are important design principles as much as the content and the spatial organization of the community garden environment. Maintenance level and style are important predictors of people’s landscape preferences in community gardens because participants highly rated community garden scenes consist of features such as a clean environment, well-maintained grass and vegetation, clean and organized planting beds, well-constructed community garden structures, etc. On the other hand, participants placed lower scores for community garden scenes containing overgrown plants, uncontrolled weeds, unorganized bare soil, poorly structured garden elements, vegetation debris, and improper use of plant supports. In addition, due to overgrown wild vegetation and the messy appearance of the garden environment, it might be difficult to distinguish different land uses such as planting plots and walking paths which highly reduces the legibility of the environment. These features reduce the evidence of human care, decrease the neatness of the environment and induce an eyesore impression possibly reducing people’s landscape preference, interest, and desire to involve in community garden sites. Similarly, Nassauer discussed that the maintenance level and attractiveness of horticulture areas influence the perceived care of the landscape [60]. For example, in this study, scenes 43 and 40 both have high raised beds with garden vegetation. Scene 40 received a lower preference rating possibly due to the occurrence of uncontrolled weeds and the presence of debris and overgrown plants in boxes which cause an untidy garden appearance. Similarly, scenes 10 and 6 both have composting bins but scene 6 received a considerably lower preference rating probably because of the poorly constructed wood structures and unplaced wood pieces that induce an unkempt and damaged appearance, while scene 10 includes properly labeled, and orderly placed compost bins structured with sturdy wood and wire net materials showing the human care and higher maintenance.




5.6. Hiding Garden Eyesore


Any unappealing views such as composting areas and structures should be placed where human interaction is minimal, away from the entrance and social areas, and out of direct view of people. The use of landscape elements such as decorative objects, vertically grown plants, wood panel trellis, etc. can be an aesthetic and practical approach in community garden design to hide unpleasing views. The use of decorative structures and plants in other parts of the community garden may also help to attract people’s attention to somewhere away from the composting area in the community garden. The neatness and maintenance level of community garden sites and structures are important for peoples’ preferences in community gardens, and features such as overgrown wild vegetation, plant debris, and randomly placed materials induce an untidy appearance and eyesore impression. Therefore, the source of any unpleasing views should be properly maintained or removed from the site. As also discussed by Surls et.al., plant debris and composting areas might be a source of conflicts between community groups, and gardeners should properly maintain plant compost [63]. However, removing from the site may not be an option for some of the structures. For example, composting areas and bins are beneficial and functional structures for nutritious garden soil but they might be the reason for lower landscape preference and increased opposition from the public possibly due to their messy look and eyesore appearance. Then, hiding unpleasant garden structures like compost bins from people’s direct view is a recommended approach in community garden design to reduce the possibility of receiving complaints or bad attitudes from the community garden residents. In general, results showed that people’s landscape preferences depend on the content and spatial organization of the community garden landscape, maintenance level and style of the garden site and structures, and the functions that community gardens offer to its participants. A summary chart of the main findings and discussions is provided in Figure 12.



In particular, participants positively responded to community garden scenes with highly legible and well-maintained community garden landscapes equipped with eye-catching entrance, well-constructed raised beds, pavilions, pathways, and sitting structures for social events. On the other hand, participants negatively responded to community garden scenes consisting of unorganized garden spaces, unkept weeds and garden vegetation, and poorly constructed structures. Based on these findings, this research recommends six main design principles for community garden landscapes including “collective decision making” in the design and maintenance process of community gardens, the use of attractive and welcoming “garden entrance and focal points”, “a dedicated social space” for community activities, use of “defined physical boundaries”, special attention for “maintenance level and style”, and “hiding garden eyesore” from direct view of people (Figure 12).





6. Conclusions


Community gardening is an appealing approach as a response to the negative impacts of the industrialized food system. Furthermore, community gardens provide a wide range of economic, environmental, health, and social benefits for not only their users but also public residents. In order to deliver these advantages to a broader group of people for a longer period, community gardens should be designed for the benefit of both gardeners and those who do not garden but live nearby a community garden. This study showed that community gardens offer various functions for different groups of people resulting in different attitudes and perceptions towards these landscapes. When the differences in gardeners’ and non-gardeners’ attitudes and perceptions are not addressed, there might be a risk of increased public criticism toward community gardens threatening their long-term survival. If the community garden projects are to be successful, non-gardener people’s preferences should be considered in these landscapes’ design and long-term maintenance process. This study provides valuable knowledge regarding the landscape preferences of gardeners and non-gardeners and addresses the differences between these groups. These findings highlight the importance of this study and show the necessity of participatory design approaches for local and collective decision-making for community garden projects. The design recommendations of this study can be used to reconcile the differences among different community groups to minimize possible complaints and develop broader public support for more successful community garden programs. With the collective decision-making process, the recommendations of this study can also contribute to the acceptance of community gardens by the increased number of people and the long-term existence of gardens in urban neighborhoods. Finally, this study focused on neighborhood community gardens. Considering the diversity of community garden types such as school gardens, therapeutic gardens, and senior gardens, the extension of this research to other community garden types and their residents can provide a great contribution to the community garden literature. In addition, this study identified the main landscape features important to the gardener and non-gardener groups. However, this study did not test the influence of sub-variables such as plant types, color, texture, etc. on people’s preferences. It might be helpful to identify the influences of these variables in future studies. Moreover, this study recommended a collective decision-making process in community garden design and maintenance. However, this study did not address how this decision-making process might be effective. Therefore, future community garden studies should keep investigating people’s perceptions of community garden environments and identify strategies to effectively bring different groups together for collective decision-making. In addition, this study was conducted in five different neighborhoods of Roanoke, Virginia. It is expected that the survey results would be similar in other neighborhoods where the population demographics are similar and community garden landscapes are similar to this study. However, further research is recommended on different types of community gardens in different neighborhoods in varied cities to confirm the findings of this study and expand the knowledge about these promising landscapes in cities.
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Figure A1. Scenes of preference dimension of Gathering and Seating. 






Figure A1. Scenes of preference dimension of Gathering and Seating.



[image: Land 11 01762 g0a1]







[image: Land 11 01762 g0a2 550] 





Figure A2. Scenes of preference dimension of Plots with Boundaries. 
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Figure A3. Scenes of preference dimension of Focal Points. 
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Figure A4. Scenes of preference dimension of Plots without Boundaries. 






Figure A4. Scenes of preference dimension of Plots without Boundaries.
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Figure A5. Scenes of preference dimension of Untidy Space. 






Figure A5. Scenes of preference dimension of Untidy Space.
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Figure A6. Scenes of preference dimension of Garden Entrance. 
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Figure A7. Scenes of preference dimension of Composting Structures. 






Figure A7. Scenes of preference dimension of Composting Structures.
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Note


	
1

	

USDA defines food insecurity as “…a household-level economic and social condition of limited or uncertain access to adequate food”. 63. USDA. Definitions of Food Security. Available online: https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-u-s/definitions-of-food-security/ (accessed on 3 August 2022).






	
2

	

A low-income tract has a poverty rate of greater than 20 percent or has a median family income of less than or equal to 80 percent of the state’s median family income. 24. USDA. Food Access Research Atlas. Available online: http://www.ers.usda.gov/data-products/food-access-research-atlas.aspx (accessed on 5 May 2018).






	
3

	

A low access tract includes at least 500 people, or 33 percent of the population living more than 0.5 miles (in urban areas) or more than 10 miles (in rural areas) from the nearest grocery store. Ibid.






	
4

	

The researcher photographed the scenes using a digital camera with 12.1 megapixel and a 12 optical zoom lens.






	
5

	

Legibility deals with the organization of the three-dimensional ground plane of a setting. It is about the distinctiveness of an environment. Landmarks, focal points, or other distinctive and memorable components make the scene more legible. 45. Kaplan, R.; Kaplan, S.; Ryan, R.L. With people in mind: design and management of everyday nature; Island Press: Washington, D.C, 1998.






	
6

	

Complexity refers to the diversity and richness of the elements in an environment. A complex setting has many different distinct components to recognize. 46. Kaymaz, I.C. Landscape perception; INTECH Open Access Publisher: 2012.






	
7

	

Coherence refers to the holistic organization of the components of a surface level analysis in a setting. It includes the factors which make the picture plane easier to recognize, to comprehend, and to organize. 45. Kaplan, R.; Kaplan, S.; Ryan, R.L. With people in mind: design and management of everyday nature; Island Press: Washington, D.C, 1998.






	
8

	

Mystery can be explained as one’s desire to explore more about the setting’s potential of promising information. Ibid.
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Figure 1. (a) Maps of neighborhood limits. (b) Maps of community garden locations. 
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Figure 2. Illustration of the scene selection procedure for scene rating survey. 






Figure 2. Illustration of the scene selection procedure for scene rating survey.



[image: Land 11 01762 g002]







[image: Land 11 01762 g003 550] 





Figure 3. Two demonstrative images of preference dimension: Gathering and Seating. 
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Figure 4. Two demonstrative images of preference dimension: Plots with Boundaries. 
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Figure 5. Two demonstrative images of preference dimension: Focal Points. 
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Figure 6. Two demonstrative images of preference dimension: Plots without Boundaries. 
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Figure 7. Two demonstrative images of preference dimension: Garden Entrance. 






Figure 7. Two demonstrative images of preference dimension: Garden Entrance.



[image: Land 11 01762 g007]







[image: Land 11 01762 g008 550] 





Figure 8. Two demonstrative images of preference dimension: Untidy Garden Space. 
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Figure 9. Two demonstrative images of preference dimension: Composting Structures. 
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Figure 10. Comparison of landscape preference dimensions between participant groups. (A–G) represent seven preferens dimensions identified. CG: Community Gardener, HG: Home Gardener, CHG: Community and Home Gardener, NG: Non-Gardener. Letters (a b, and c) on the top of the bars indicate significant a difference between groups. Bars with the same letter are not statistically different. (α = 0.05). 
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Figure 11. Chart for the demonstration of the collective decision-making process. 
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Figure 12. Summary chart for result and discussion sections. 
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Table 1. Demographics of study participants and neighborhood population.
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Categories

	
Participants

N = 238

	
All Neighborhoods

N = 7551






	

	
%

	
%




	
Participant groups

	
Community gardener

	
14.5

	
n a




	
Home gardener

	
29.8

	
na




	
Community and home gardener

	
10.1

	
na




	
Non-gardener

	
45.6

	
na




	
Gender

	
Male

	
42.1

	
na




	
Female

	
47.4

	
na




	
Not answered

	
10.5

	
na




	
Ethnicity

	
African American

	
39.9

	
38.94




	
Caucasian

	
51.3

	
54.75




	
Asian

	
3.5

	
1.38




	
Other

	
2.6

	
3.58




	
Not answered

	
2.6

	
1.36




	
Age

	
18–24

	
1.75

	
10.25%




	
25–34

	
18.34

	
14.02%




	
35–44

	
22.71

	
14.01%




	
45–54

	
16.59

	
15.43%




	
55–64

	
15.72

	
11.75%




	
65–74

	
17.9

	
5.11%




	
75 and older

	
0.87

	
3.65%




	
Not answered

	
6.11

	
na




	
Income level

	
Less than $25,000

	
46.49

	
55.37%




	
$25,000–$49,999

	
23.68

	
29.13%




	
$50,000–$74,999

	
9.65

	
9.05%




	
$75,000–$99.999

	
4.39

	
2.95%




	
$100,000–$149,999

	
3.07

	
2.69%




	
$150,000 or more

	
0.88

	
0.81%




	
Not answered

	
11.84

	
na




	
Education level

	
Some high school or less

	
14.47

	
29.82%




	
High school

	
42.98

	
35.79%




	
Some College or Associate Degree

	
15.35

	
25.88%




	
Bachelor’s degree

	
20.61

	
6.90%




	
Post-graduate

	
6.57

	
1.61%
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Table 2. Mean ranking of means for preference dimensions.
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	Dimensions
	Mean
	Std. D.
	Alpha





	Gathering and Seating
	4.31
	0.29
	0.80



	Plots with Boundaries
	4.12
	0.24
	0.86



	Focal Points
	3.94
	0.06
	0.81



	Plots without Boundaries
	3.77
	0.16
	0.84



	Garden Entrance
	3.51
	0.53
	0.71



	Untidy Space
	3.03
	0.39
	0.86



	Composting Structures
	2.96
	0.42
	0.78
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Table 3. Comparison of landscape preference dimensions between participant groups.
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Preference

Dimensions

	
ANOVA

	
Community

Gardener

(N = 33)

	
Home

Gardener

(N = 68)

	
Community and

Home Gardener

(N = 23)

	
Non

Gardener

(N = 104)






	

	
F

	
Sig

	
Mean

	
SD

	
Mean

	
SD

	
Mean

	
SD

	
Mean

	
SD




	
Gathering and Seating

	
1.02

	
ns *

	
3.92

	
0.90

	
4.18

	
0.70

	
4.15

	
0.89

	
4.12

	
0.61




	
Plots with Boundaries

	
5.12

	
0.002

	
4.38

	
0.46

	
4.12

	
0.65

	
4.27

	
0.68

	
3.92

	
0.70




	
Focal Points

	
17.46

	
<0.001

	
4.43

	
0.70

	
4.14

	
0.82

	
4.33

	
0.79

	
3.45

	
0.94




	
Plots without Boundaries

	
3.01

	
0.031

	
4.05

	
0.89

	
3.62

	
1.04

	
4.03

	
0.93

	
3.63

	
0.78




	
Garden Entrance

	
6.48

	
<0.001

	
3.77

	
0.55

	
3.70

	
1.04

	
3.90

	
0.93

	
3.22

	
0.94




	
Untidy Space

	
10.03

	
<0.001

	
3.57

	
0.79

	
3.20

	
0.73

	
3.48

	
1.12

	
2.80

	
0.83




	
Composting Structures

	
12.92

	
<0.001

	
3.20

	
0.99

	
2.96

	
0.91

	
3.54

	
1.18

	
2.43

	
0.86








* ns = Not significant.
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