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Editorial on the Research Topic
 Where to Raise Happy and Skilled Children: How Environment Shapes Human Development and Education



Child development consists of a series of changes that occur in the individual, driven by genetic, biological, social, cultural, and environmental resources and constraints (Bronfenbrenner, 1979; Hendry and Kloep, 2002). Child development has been described and explained through different perspectives, focusing on the changes in different components (e.g., cognition, emotion, relations, language, etc.) implying different developmental processes (e.g., continuous vs. discontinuous, quantitative vs. qualitative, maturational vs. social processes) and using different scientific methodologies (e.g., lab experiments, field observations, cross-sectional vs. longitudinal research designs).

This long research tradition has helped uncover the many ways in which a newborn grows into an adult, offering important insights into interventions, education, and social policies.

Following a basic assumption of environmental psychology, human beings, as all forms of living organisms, are shaped by the physical and social characteristics of their life's environments, impacting on the development of their skills, preferences, habits, and behaviors (Bonnes and Carrus, 2004; Mercado-Doménech et al., 2017). On the other hand, individuals and social groups leave a footprint on their habitats. The environment is, in some measure, an outcome of human actions (Gifford, 2011).

According to the ecological approach to human development (Bronfenbrenner, 1979), child development occurs in a series of hierarchically organized environmental systems, characterized by specific properties, components, and rules and linked by reciprocal and dynamic relations, and interactions. The social-relational aspects of development and the impact of specific activities for learning and acquisition represent the main research stream in this framework (e.g., Bruner, 1983; Tomasello et al., 1993; Pontecorvo and Pirchio, 2000).

Recently, however, psychologists have shifted their attention toward investigating the relationships among the physical properties of the environment and child development and behavior (Legendre, 2003; Evans, 2006; Carrus et al., 2015).

The articles included in this Research Topic contribute relevant knowledge about “where to raise happy and skilled children” from three different perspectives. In the first perspective, features of home and the school environment are juxtaposed with aspects of children's developmental processes, such as the development of gender stereotypes (Solbes-Canales et al.) and environmental attitudes and behaviors (Durón-Ramos et al.) and with developmental resources such as parental involvement in their children's education (Echeverría-Castro et al.). Rural and urban living environments are not only physically different, but foster and constrain the experiences adults and children could have in different ways, and may play a role in their happiness and well-being (Cerina and Fornara, 2011; Kabisch et al., 2017; Maricchiolo et al., 2020) through complex dynamics involving the environmental affordances and the people's behaviors and choices (Carrus et al., 2020). To be able to identify environmental features that play a role in children's development and behaviors certainly contributes to identifying and shaping positive educational environments (Tapia-Fonllem et al.).

A second perspective links six articles that shed light on the connectedness to nature and on the challenges and resources to improve the feeling of connection to nature in children in educational settings. Connectedness to nature is an important factor in environmental education as it is linked to pro-environmental behaviors (Liefländer et al., 2013). There is a robust tradition of environmental education trying to target connectedness to nature to have an impact on pro-environmental behavior (Passafaro et al., 2010; Otto and Pensini, 2017; Varela-Candamio et al., 2018), showing how complex it can be to create long-term effects in children's attitudes and behaviors toward nature and the environment. Although incomplete, preschool children already have a concept of nature (Fraijo-Sing et al.), and they attach their positive and negative emotional responses to nature (Olivos-Jara et al.); moreover, connectedness to nature is related to sustainable behaviors and happiness and related to the child's self-definition (Barrera-Hernández et al.). Given the relevance of the connection to nature for a child's well-being and for the environmental development, interventions aiming to increase connection to nature are important. The mini review by Barrable and Booth analyzes different types of interventions and identifies relevant variables to be considered for further research and for planning interventions, such as the age of participants and length of the contact with nature. Even if there could be several settings in which connection to nature could be increased, educational institutions, and schools in particular, seem to be the most important. The articles by Pérez-López et al. and van Dijk-Wesselius et al., address the issue of providing preschool and primary school teachers with the knowledge, attitudes, and confidence to implement educational activities involving nature. The research within this perspective highlights the need for more systematic studies on the effect of diverse types of experiences with nature on environmental attitudes and pro-environmental behaviors.

The studies in the third perspective address the cognitive side of the research on the outcomes of contact with nature. Natural environments have a restorative power. Being in contact with nature recharges an individual's cognitive and emotional resources (Kaplan and Kaplan, 1989; Hartig, 2004) in adults (Hartig et al., 2011; Carrus et al., 2017) and children (Hattie et al., 1997; Korpela, 2002; Carrus et al., 2015). Johnson et al. find effects of a nature intervention on children's endogenous attention, and Federico discusses the convergent influence of the natural environment and of social relationships on stress reduction and, consequently, on attentional processes.

Our Research Topic contributes to the study of environmental psychology by accumulating new knowledge about the ways in which physical qualities of educational environments influence children's cognitive functioning and social behavior, assessing instruments to measure relevant factors of child development in different living environments, and in discussing environmental interventions.
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Children today spend less time in nature than previous generations and there is concern that this shift negatively impacts children’s cognitive abilities, particularly their ability to direct their attention. Theories, such as the Attention Restoration Theory (ART), suggest that contact with nature may replenish endogenous attention (e.g., directed, voluntary attention). There is a lack of rigorous research on how contact with nature is associated with attentional performance in children. This study employed a quasi-experimental design and included a sample of typically developing children to investigate performance on computerized endogenous and exogenous attention tasks before and after exposure to one of two interventions – a 30-min walk in either an urban (n = 30) or natural (forested, n = 30) environment. The two experimental groups were equivalent with regard to sex ratio, age, IQ, and connectedness to nature. Attention was assessed using the Combined Attention Systems Test (CAST), a state-of-the-art assessment tool designed to evaluate exogenous and endogenous attention characteristics. Bayesian hierarchical modeling of both response time (RT) and error rate (ER) was employed to evaluate the fixed effect of attentional measures and interactions with session and group. Consistent with predictions of ART, results support credible effects of the nature intervention on two measures of endogenous attention: Alerting RT: d = 0.85 (95% CI: 0.21–1.8), Orienting ER: d = 1.45 (95% CI: 0.17–7.18), but not on any of the measures of exogenous attention.

Clinical Trial Registration:
https://www.isrctn.com/, identifier ISRCTN17762011.

Keywords: nature contact, children, attention, restoration, urban


INTRODUCTION

Modern lifestyles of children are predominately urban and indoors, disengaged from outdoor experiences with natural environments, and in contrast with psycho-evolutionary theories espousing contact with nature as crucial for healthy physical and cognitive development. Eighty-two percent of North Americans currently reside in urban settings (United Nations, 2014). Thus, even when children spend time outdoors, it is unlikely to be a “natural” environment. More than ever before, people are insulated from regular contact with nature (Maller and Townsend, 2006; The David Suzuki Foundation, 2012).

This modern separation from nature is problematic because many studies with adult samples have indicated that exposure to nature is associated with improved well-being (Ulrich et al., 1991; Kuo and Faber Taylor, 2004; Staats and Hartig, 2004; Pretty et al., 2005), more positive perceptions of quality of life (Ogunseitan, 2005), and improved self-esteem (Staats and Hartig, 2004). The health-enhancing properties of nature may be mediated through several mechanisms, including recovery from stress (Kuo and Faber Taylor, 2004), facilitation of social contact (Leyden, 2003), physical activity (Pretty et al., 2005), and the restoration of attentional resources (Kaplan and Kaplan, 1989; Hartig et al., 1991). Although research clearly supports positive influences of nature exposure in adults, there has been less research examining how children are affected by exposure to nature. Louv (Louv, 2005) coined the term “nature deficit disorder” to capture the potential cognitive, psychological, and physical problems associated with disconnection from nature in children. Despite growing evidence that nature enhances health and awareness of the potential problems associated with disconnection from nature, there has been little systematic study of how time spent in nature affects children.

One of the major theories regarding the mechanisms through which nature benefits human well-being is the Attention Restoration Theory (ART). This theory is predicated on the notion that attention, particularly directed (i.e., effortful, voluntary) attention, is a finite resource and susceptible to fatigue under conditions of prolonged use (Olmsted, 1968; Kaplan, 1995; Wells, 2000; Kaplan and Berman, 2010). That is, attentional capacities become fatigued due to the many demands placed upon them in our everyday life. This fatigue manifests itself as an inability to concentrate and ignore distracting stimuli, and may lead to irritability and anxiety particularly in children. Time spent in restorative environments can render the need for directed attention temporarily unnecessary and, thus, allow attention to rest and replenish (Kaplan, 1983). Particularly restorative environments are those that engage soft fascination. That is, the “attention grabbing stimuli” in these environments must draw gently on our involuntary attention, so as not to overwhelm the attentional system. Thus, nature (e.g., natural parks, forest, the wilderness), which is inherently rich in stimuli that engage soft fascination (e.g., ripples on the surface of a lake, rustling leaves, butterflies, song birds), might be particularly restorative (Kaplan, 1995).

Understanding if and how attention in children can be restored is critical, particularly in the context of learning and school performance, as well as associated outcomes including self-esteem, mood, and behavior. Traditional educational approaches provide little time outside of the classroom and minimal opportunity for exposure to nature. The demands on directed attention are high and it is likely that many children experience attentional fatigue during a typical school day. If time outdoors, and specifically time in nature, provides some restorative benefits, this may offer opportunities for educators, parents, and professionals who work with a wide range of children to maximize their learning and other outcomes. Moreover, understanding the links between nature exposure and attention in children is a starting point for uncovering the mechanisms by which exposure to nature positively affects humans.

Over a century ago, William James proposed that there are two types of attention: involuntary attention and voluntary attention (James, 1892). Involuntary attention is automatic, effortless, autonomous, and stimulus driven (Kaplan, 1983; Klein and Lawrence, 2012). It occurs when intriguing stimuli reflexively capture our attention (e.g., when we orient to a bright light in the dark) because at some point in evolution it was adaptive to do so, or because of highly specialized training (Kaplan, 1995). James provided a list of the kinds of stimuli that may involuntarily capture our attention: “strange things, moving things, wild animals, bright things, pretty things, metallic things, words, blows, blood” (p. 88). In contrast, voluntary attention is non-reflexive. It is primarily an inhibitory mechanism that requires effortful processing and voluntary cognitive control. It is goal-oriented and contingency-based, occurring when we must focus on tasks that are not, in and of themselves, inherently attention grabbing (e.g., attending to instructions). Henceforth, we will use current terminology, endogenous and exogenous, which are based on current theory (Klein and Lawrence, 2012). Conceptually, these terms are largely consistent with, although not synonymous, voluntary and involuntary, respectively.

Theorists suggest that our relative reliance on endogenous and exogenous modes of attention has evolved over time (Kaplan and Kaplan, 1989). For much of human history, exogenous modes of attention served an important survival function. For example, it was likely adaptive to be drawn to attention-grabbing stimuli (e.g., moving things, wild animals, bright things) for daily living skills such as hunting and personal safety. In the context of urbanization, the demands on endogenous attention have increased for individuals across all age groups, and consequently the adaptiveness of, and our reliance on, exogenous attention has decreased (Kaplan and Berman, 2010). In fact, exogenous attention can often create difficulties for us. We are often rewarded for inhibiting exogenous attention (i.e., ignoring the inherently interesting) in lieu of accomplishing our goals (i.e., the modern day “important”) and staying “on task.” The ability to engage in endogenous attention has become increasingly important and adaptive (Bratman et al., 2012). From classrooms to boardrooms, the demands on our endogenous attention are increasingly prolonged, and success in today’s world is often predicated on our ability to meet these demands. However, endogenous attention is a finite resource and susceptible to depletion. The established role of endogenous attention in many facets of daily functioning underscores the importance of identifying ways to remediate and replenish this critical cognitive ability in the face of inevitable depletion.

Attention is also linked to the notion of soft and hard fascination. Soft fascination has been contrasted with hard fascination, which involves stimuli that abruptly and harshly grab involuntary attention (Kaplan and Kaplan, 1989; Berman et al., 2008). For example, modern urban environments are thought to be non-restorative, as they are characterized by stimuli that evoke hard fascination (e.g., car horns, stoplights). Navigating urban environments frequently requires one to draw on rules and contingencies, the implementation of which frequently evokes directed attention. Previous research corroborates, at least in adult populations, the notion that nature might be more restorative than urban environments (Herzog et al., 1997; Hartig and Staats, 2006; Gladwell et al., 2012). For example, in studies designed to probe the restorative features of nature, participants rated images of natural environments as more restorative than images of urban environments (Gladwell et al., 2012), and attentionally fatigued participants were more likely to opt for a walk in a forest than a walk through a city center following a mid-afternoon university lecture (Hartig and Staats, 2006).

Research also suggests that time spent in or viewing images of natural and urban environments differentially affects physiological indices. For example, compared to urban scenes, natural scenes more rapidly returned heart rate (Laumann et al., 2003) and blood pressure (Chang et al., 2008) to baseline following stress induction. Also, walks through natural environments, but not walks through built environments, have been shown to decrease noradrenaline levels (Tennessen and Cimprich, 1995), and vagal activity has been shown to increase when viewing images of natural environments (Herzog et al., 1997), effects suggested to index increased relaxation.

The introduction of ART has fostered a growing body of multidisciplinary research seeking to examine the relationship between time spent interacting with natural environments and attention (Kaplan, 1995; Tennessen and Cimprich, 1995) using various methods and populations (i.e., clinical and typical). In a study of the restorative effect of a wilderness vacation on participants’ abilities to complete a proofreading task (i.e., an indirect measure of attention), participants were randomly assigned to spend time in a natural environment, urban environment, or to engage in passive relaxation (Hartig et al., 1991). Only individuals who went wilderness backpacking showed improvement on second administration of the proofreading task (post-exposure) compared to the other two conditions.

More recent work using more sophisticated methods has corroborated previous findings using a set of well-designed within-subjects quasi-experimental studies that tested ART in a sample of college students (Berman et al., 2008), and a sample of individuals (mean age = 26 years) with Major Depressive Disorder (Berman et al., 2012). In the first study, college students showed significantly greater improvement on working memory tasks after walking in the natural environment compared to walking in the urban environment. Participants in the second study exhibited significant improvements in memory span after a nature walk relative to a walk in an urban environment. Similar studies of adult samples have subsequently found that even minimal exposure to nature (e.g., a view from a window; or plant-presence in a room) and virtual/simulated nature (Ulrich et al., 1991; Tennessen and Cimprich, 1995) can be restorative (Lohr and Pearson-Mims, 2000). However, outcome measures used in these studies do not map on to current conceptualizations of endogenous attention, but instead likely tap several complex cognitive processes including, but not limited to, endogenous attention.

A study to examine the effect of exposure to projected slides of images of urban or natural environments on attention incorporated a between-subjects, pre-post design (Berto, 2005). Participants (mean age = 23 years) first completed the sustained attention to response test (Manly et al., 1999), a 5-min response control test. Next, they viewed 25 images of urban or natural environments, which were each presented for 15 s, before completing the attention task for a second time. The results indicated that after viewing the images of natural environments, participants responded significantly faster, were better able to detect the target, and made significantly more correct inhibitory responses. These same improvements were not observed for participants assigned to view urban images. However, at post-image viewing, participants in the urban group did display a significant reduction in the number of incorrect responses.

Previous research has also examined the implications that time spent interacting with nature, or simply in the presence of nature, has on children’s attention. Several studies have examined the relationship between school-based nature exposure and school performance. For example, it was found that the amount of nature visible through a school’s cafeteria windows, and the objective measure of the amount of vegetation on campus, significantly predicted better performance on standardized testing, higher graduation rates, and higher rate of plans to attend college, even after controlling for socio-economic status, ethnicity, building age, and the size of a given school (Matsuoka, 2010). Another study employed a quasi-experimental design to examine how children’s mood and school behaviors (number of hours of sick leave, record of misbehavior, and academic performance) were affected when classrooms were provided with six medium-sized plants (versus classrooms with no plants) (Han, 2009). The presence of plants in the back of a classroom positively impacted student affect, reduced their number of hours of sick leave, and improved classroom behavior.

Researchers have also sought to examine the relationship between near-home nature and attention in children. A study employing a longitudinal pre-move/post-move design examined the relationship between the naturalness of children’s (age range 7–12) homes and parents’ ratings of their children’s attention (Wells, 2000). Children whose homes improved the most pre-move to post-move on the objective rating of naturalness were rated as having the best levels of attentional functioning. Similar research examined the relationship between parent’s ratings of the views of nature from home and objective measures of children’s cognitive performance (Taylor et al., 2002). For females, parent-rated near-home nature accounted for 20% of the variance in children’s cognitive performance across tasks. Interestingly, no such effect was observed in males. The authors hypothesized that boys do not spend a significant amount of time in the environments around their house.

Consistent with findings indicating relationships between nature exposure and better attention in adults, the majority of child studies drawing on ART highlight the potential benefit of time spent in nature on children’s attention. However, the existing studies in children are limited by lack of random assignment to environment, their reliance on subjective parent-report measures of attention, and the use of proxy measures that indirectly assess endogenous and/or exogenous attention (e.g., academic performance) (Kaplan, 1995; Taylor et al., 2002; Wells and Evans, 2003; Kuo and Faber Taylor, 2004). No studies to date have used an experimental design and objective measures of attention to examine the impact of time spent in natural environments on typically developing children’s attention. Moreover, no previous study has explicitly examined both endogenous and exogenous modes of attention in children in contrasting urban and natural environments.

The distinction between endogenous and exogenous attention is central to ART, yet at the time that this study was initiated, there were no tools available to robustly measure both modes of attention in a unified framework. Furthermore, modern perspectives on attention (Klein and Lawrence, 2012) delineate not merely the modes of attention but also their domain, including temporal, spatial, and task. While tests such as the Attention Network Test and its derivatives (ANT-R, ANT-I, and others) are popular in studies that seek to measure attention across its various forms to evaluate specific effects of an intervention, these tests have deficiencies in their design that prompted us to develop an improved test of attention. Specifically, the original ANT failed to achieve orthogonal manipulation of temporal and spatial attention, making it impossible to evaluate their interaction. The original ANT also fully confounded exogenous and endogenous forms of both spatial and temporal attention. The ANT-I is a test that achieved orthogonal manipulation of temporal and spatial attention, and eliminated the confound between exogenous and endogenous spatial attention, but with the latter achieved by focusing on exogenous spatial attention alone, and with no attempt to eliminate the confound between exogenous and endogenous temporal attention.

The Combined Attention Systems Test (CAST) was developed as an improvement on similar tasks, including the Attention Network Test (ANT) and the Attention Network Test-Interaction (ANT-I). The ANT was employed in a prior study that examined nature exposure (although only images presented in a laboratory) and attention (Berman et al., 2008). Like the ANT, the CAST is a computerized measure of the three attentional networks (alerting, orienting, and executive attention), and is a sensitive and theoretically driven measure. The CAST was employed in the current study because it addresses known limitations of the ANT and ANT-I and because it separately measures exogenous and endogenous attention, and executive attention, which are central to examining the Attention Restoration Theory (MacLeod et al., 2010; Lawrence et al., 2011).

The aim of the present study was to test attentional changes, pre- and post-exposure to nature compared to an urban environment in a sample of typically developing children and adolescents, using a quasi-experimental design. Advancements in the area of attention task development were used to more robustly examine how exposure to nature affects both exogenous and endogenous attention performance in children. In order to assess the impact of exposure to nature on both exogenous and endogenous attention, we employed the CAST (Lawrence et al., 2011; Lawrence, 2018) to parse out exogenous and endogenous modes of attention. More specifically, we employed a between-subjects pre/post design, wherein we assessed children’s exogenous and endogenous attention performance before and after exposure to either a natural environment or an urban environment. Consistent with ART, we hypothesized that children who were exposed to natural environments during a 30-min reflective walk would demonstrate specific improvements in endogenous attention, as indexed by change in performance on the CAST. Further, given that ART suggests that the restorative potential of natural environments lies in their ability to engage exogenous attention in lieu of endogenous attention (Kaplan, 1995), we hypothesized that exposure to nature would only improve endogenous attention, and thus did not expect to observe changes in participants’ exogenous attention. Finally, consistent with ART and the body of literature which suggests that urban environments are non-restorative (Herzog et al., 1997; MacLeod et al., 2010; Li et al., 2011), we did not expect changes in endogenous or exogenous attention in those children and adolescents assigned to a 30-min reflective walk through an urban environment. The current study is an important first step in exploring exposure to nature as a potential remediation for attentional fatigue in children.



MATERIALS AND METHODS


Participants

Ninety children participants aged 8–15 years were recruited over a 1-year period through community bulletins, newsletters, paid advertisements, and emails distributed to families that had previously participated in studies in our laboratory. The children were initially assessed for eligibility for enrollment in the study and 19 were excluded. Children were required to have an estimated IQ equal or greater than 80, normal or corrected-to-normal vision, no history of psychiatric/psychological diagnoses, no history of severe head injury, and no significant neurological disorders affecting the central nervous system. The study received ethical approval from Dalhousie University’s Institutional Research Ethics Board in August 2012. However, registration of the study as a clinical trial occurred retrospectively as there was no determination during ethics review that the study fit the definition of a trial. The authors confirm that all ongoing and related trials for this intervention are registered.

Participants received $15 as an honorarium for study participation, and parents were entered to win one of two $50 gift cards to a bookstore as compensation for their time. A total of 71 children were assigned to one of two conditions: an urban walk or nature walk. The logistics of testing outside of a laboratory made true random assignment impossible for this study. However, participants blindly assigned themselves to study condition; participants were informed that there were two possible locations to which they could be assigned and then were asked to select a participation date, following which the testing location prescheduled for that date was revealed.

Thirty-eight children (42% male) participated in the urban condition and 33 children (45% male) participated in the nature condition. Participants were primarily Caucasian (82.6%). One participant in the urban group discontinued the study before completing the second session. Of the 70 participants that completed the study, the CAST data of 10 participants were excluded due to either performing at chance during one of the sessions or failing to respond on more than 30% of trials. Thus, the analyses for the CAST were conducted on a sample of 60 participants [nature condition, n = 30 (15 female); urban condition, n = 30 (16 female)] (Figure 1). Bayesian regressions indicated that the groups were well-matched (no differences) in terms of key demographic features, study features, and characterization measures (Table 1). No significant group differences were evident for level of parental education or household income.
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FIGURE 1. CONSORT (CONsolidated Standards of Reporting Trials) flow diagram.




TABLE 1. Study sample characteristics.
[image: Table1]



Characterization Measures

A Demographic and History Questionnaire, an IQ test, and the Nature Connectedness Scale (CNS) (Mayer and Frantz, 2004) were administered in order to characterize the participants and facilitate comparison of participants in the two groups. Participants’ parents/guardians completed a demographic and history questionnaire assessing information pertaining to child characteristics (e.g., age, birth date, and ethnicity), family circumstance/composition, child and family psychiatric history, and current medications. The Wechsler Abbreviated Scale of Intelligence (WASI) (Wechsler, 1999) was administered to provide an estimate of participant’s intellectual ability, in order to ensure that participants met inclusion criteria (IQ ≥ 80). The WASI was not administered to individuals who provided consent for the researchers to obtain the results of IQ testing that had been conducted in another clinical or research setting within the past 2 years. Each child completed a 10-item modified version of the original CNS scale (Mayer and Frantz, 2004) developed by the scale’s creators. The child version uses a 7-point scale (strong disagree to strongly agree). Higher scores indicate stronger connectedness to nature (child range = 10–70). Combined Attention System Test (CAST) (Lawrence, 2018). The CAST is a game-like computerized measure designed to assess and isolate both endogenous and exogenous attention. Accordingly, the CAST is composed of two separate tasks: the endogenous task and the exogenous task.



Procedure

For the purposes of this study, Shubie Park in Dartmouth, Nova Scotia (geometric center: 44.70°N, −63.55°E) was selected as the location for exposure to a natural environment and a busy section of downtown Halifax, Nova Scotia (geometric center: 44.64°N, −63.57°E) was selected for exposure to an urban environment (Figure 2). These locations were chosen due to their proximity to buildings available for the testing phase of the study that provided easy and direct access to urban and natural environments.
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FIGURE 2. Photos of the urban and natural exposure environments.


Children were placed into groups (between two and four children) and were then led on a 30-min walk through either the nature or the urban exposure environment. The walks consisted of a 2-km (approximately 1.3 mile) route for each exposure condition and the distance was objectively confirmed using a GPS data logger. Pre/post exposure testing took place at indoor locations within 5 min of the walk locations. WASI administration took place in the lab of Dr. Shannon Johnson, during a separate testing session. Walks and corresponding data collection took place between the months of July and November over a 2-year period.

Prior to study participation, a parent/guardian of potential participants completed a brief phone-based screening interview to determine if their child(ren) met preliminary inclusion criteria (note: if cognitive testing had not been conducted previously, it was not possible to determine if participants met IQ cut-off prior to study administration). If preliminary inclusion criteria were met, we explained that participation in this study involved blind assignment to one of the two locations to minimize expectancy biases (i.e., participants were not aware of the specifics regarding the testing location they were not assigned to). The researchers then provided the parent/guardian with several possible testing dates, and asked them to select a date and time during which their child(ren) could complete the study. After the date and time were selected, the parent/guardians were provided with location. Parents were provided with the demographic and history questionnaire in advance, and given the option of bringing the completed forms with them on the day of the study, or completing the forms while their child(ren) participated.

Participants completed the study in groups of 1–4 (M = 3.34). At least two research assistants were present at all times to provide instructions, address any questions, and monitor for compliance. Upon arrival, research assistants obtained assent for study participation from the children and consent from a parent/guardian. Researchers then administered the Connectedness to Nature Scale, followed by the CAST to each participant. All participants completed the questionnaire and attention testing at the same time (i.e., once the researchers provided each child with task instructions, the children were prompted to begin the tests). Accordingly, both testing locations were able to accommodate several workstations. Each child was seated so that they could not see the other participants during the task. Following completion of the CAST, participants were provided with water, and instructions regarding their 30-min walk. They were encouraged to allow the research assistant to set the pace for the walk, to take notice of their surroundings, and to keep social interactions to a minimum. After the walk, participants completed the second administration of the CAST.

In total, the endogenous and exogenous tasks required approximately 26 min to complete. Administrations of the CAST were completed on Macbook laptops, with 28.5-cm screens, running on Lion OS X operating software. Participants sat approximately 64 cm from the screen and were provided with game controllers and audio headphones. The headphones were calibrated using a Class 2 sound level meter to between 60 and 80 decibels for all tones. For both tasks, participants were to indicate, as quickly as possible, the direction that a target fish (subtending 2° of visual angle) is facing by pressing either the right- or left-hand trigger button. Speed of response is emphasized more than accuracy, although both are encouraged as part of the instructions. The target fish appears against a white background, facing left or right, 5° degrees to the left or right of the central fixation. The target fish is presented alone or surrounded by a school of fish (one above, one to the right, one below, one to the left; spaced 0.2° from the target fish) that are facing in either the same or opposite direction of the target fish.

The variables manipulated in the task are target fish direction (left vs. right facing), target fish location (left vs. right), flankers (none, congruent, incongruent), auditory stimuli presented bilaterally (endogenous task: background noise change vs. background noise held constant; exogenous task: background noise volume increase vs. background noise volume held constant), and visual cues (endogenous task: central arrow valid vs. central arrow invalid; exogenous task: valid peripheral black dot vs. invalid peripheral black dot). All possible combinations of these variables yield 72 trial types in the endogenous task, and 48 trial types for exogenous task. For each task, there is a practice block of 24 randomly chosen trials, followed by two experimental blocks, wherein all trial types, respective to each task, are presented at random. Thus, in total participants complete 48 practice trials and 240 experimental trials.

The order of task-presentation was counterbalanced across participants in the urban and nature groups, and there was no group difference for the order of presentation [χ2 (1, N = 40) 0.04, p = 0.85]. The manipulated variables across the two tasks allow for the measurement of a number of dependent variables: (1) exogenous alerting network score, (2) exogenous orienting network score, (3) endogenous alerting network score, (4) endogenous orienting network score, and (5) two measures of the executive network of attention.

Please refer to Supplementary Material for a detailed description of the attention measures and CAST procedure.



Data Pre-processing and Modeling

The collected data were pre-processed to remove: all trials on which participants failed to make a response (0.1% of trials); all trials on which responses were made prior to target appearance (0.6% of trials); and all trials on which response times were faster than 200 ms (0.3% of trials). The latter exclusion criterion was determined by prior experience with RT data suggesting that responses faster than 200 ms tend to be anticipatory responses unrelated to target processing, as well as application of a generalized additive model of trial accuracies predicted by trial RTs, showing that only above about 200 ms do responses rise above chance performance.

Bayesian inference was achieved using the Stan (Stan Development Team, 2017) probabilistic programming language via the RStan package for R (R Core Team, 2017). Response time and accuracy from both subtests were modeled simultaneously, where trial-by-trial accuracy was modeled as a binomial event and trial-by-trial response time was modeled as having log-normal measurement noise. Within a given participant, the influence of the manipulated variables on accuracy was modeled as affecting the log-odds of error while their influence on the response time was modeled as affecting the log-mean response time; the scale of the log-normal measurement noise was also modeled for each participant. The full set of coefficients relating a given participant to their trial-level data was modeled as varying across participants through a multivariate normal distribution in a hierarchical model that sought inference on the population-level coefficient means, variabilities, and correlations. Notably, as compared to more traditional approaches to data analysis (e.g., ANOVA) that would employ independent analyses of response time and accuracy data, by modeling the response time and accuracy data in the same model, we achieve more accurate and informed inference on their associated coefficients at both the participant and population level to the degree that there are correlations among them manifest in the population, which is a strong expectation for these measures (for example, slower participants tend to be more accurate; participants with larger flanker effects on response time tend to have larger flanker effects on response accuracy). In the terminology of De Boek and Minjeong (De Boeck and Jeon, 2019), this is a joint hierarchical model and reflects an approach to the analysis of timed tests that is now relatively common in the psychometric literature (Van Breukelen, 2005; van der Linden, 2007; Loeys et al., 2011) but has yet to see widespread adoption in cognitive psychology (c.f., Molenaar et al., 2015). Independent and weakly informed priors were used for all population-level parameters.

Data, analysis code, and summary tables of response times by task are available online via the Open Science Framework (OSF) website (Rainham and Lawrence, 2019).




RESULTS

The results are reported below in two sections. In the first section, we report the main effects of the attentional measures, validate an absence of group differences on these measures at session 1, and report interactions between these measures and session (likely due to learning). In the second section, we test our hypotheses by examining the three-way interactions between group, session, and attention measures. It is amid these three-way interactions that we would expect to find support for the Attention Restoration hypothesis.


Validation of Combined Attention Systems Test, Baseline, and Practice Effects


Validation of Attention Measures

Collapsing across sessions and groups, Figure 3 and Table 2 indicate that all attention measures of the CAST are observed with credibly non-zero magnitude except the endogenous and exogenous alerting effects on error rate. These findings indicate that the task manipulations within the CAST yielded the intended effects for both the endogenous and exogenous tasks.
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FIGURE 3. Violin plots of posterior distributions for attentional measures of the CAST. Inner boxplots convey the 95% CrI, 50% CrI, and median value. Coloring of the intervals indicates inclusion of zero in their ranges.




TABLE 2. Median and 95%CrI values from posterior distributions for attentional measures of the CAST.
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Validation of Absence of Group Differences at Session 1

Figure 4 and Table 3 show the data from evaluating the effect of group on the attention measures during session 1. Zero falls within the 95% credible interval for all effects, indicating no baseline differences on the CAST between the urban and nature groups for both the endogenous and exogenous tasks.
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FIGURE 4. Violin plots of posterior distributions for the effect of Group in Session 1 attention measures of the CAST. Inner boxplots convey the 95% CrI, 50% CrI, and median value. Coloring of the intervals indicates inclusion of zero in their ranges.




TABLE 3. Median and 95%CrI values from posterior distributions for group differences at session 1 on attention measures of the CAST.
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Attention Measures and Interactions With Session

Figure 5 and Table 4 show data resulting from the evaluation of the effect of session and its interaction with the attention measures of the CAST. For most effects, zero remains a relatively credible value for the effect of session with the exception of the RT Intercept, reflecting responses that are about 14 ms faster in the second session, and the exogenous orienting effect, reflecting a reduction of about 10 ms in the magnitude of this effect from session 1 to 2. The results demonstrate some minimal practice effects, which is consistent with many cognitive tasks.
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FIGURE 5. Violin plots of posterior distributions for the effect of Session on attention measure of the CAST. Inner boxplots convey the 95% CrI, 50% CrI, and median value.




TABLE 4. Median and 95%CrI values from posterior distributions for the effect of session on attention measures of the CAST.
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Influence of Exposure Conditions

Figure 6 and Table 5 show the posterior distributions for the coefficients reflecting the three-way interaction between group, session, and each effect of attention measured by the CAST. Zero remains a relatively credible value for all except the endogenous alerting effect and the endogenous orienting effect. As shown in Figure 7, at baseline, the two groups demonstrated relatively similar endogenous alerting in RT. Compared to baseline, the urban group’s endogenous alerting was reduced at session 2, driven by both “high and low” alerting conditions moving toward the mean. In contrast, the nature group’s endogenous alerting increased at session 2 compared to baseline, driven primarily by reduction of RT: d = 0.85 (95% CI: 0.21–1.8) in the “high alerting” condition. As shown in Figure 8, at baseline, the two groups demonstrated relatively similar error rates (ERs) for endogenous orienting. Compared to baseline, the urban group’s endogenous orienting was reduced at session 2, driven by an increase in ER in both conditions with a larger increase in the “valid cue” condition. In contrast, the nature group’s endogenous orienting increased at session 2 compared to baseline, driven primarily by a reduction of ER: d = 1.45 (95% CI: 0.17–7.18), in the “valid cue” condition. These patterns in endogenous alerting and endogenous orienting are consistent with a fatigued endogenous attention system in the urban group and a refreshed (or even enhanced) endogenous attention system in the nature group. In addition to the R code and study data, descriptive statistics (mean and cross-standard deviations) in each condition (urban or nature) for RT, log-RT, and the error rate are provided as Supplementary Material.
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FIGURE 6. Violin plots of posterior distributions for the effect of the Session-by-Group interaction on attention measures of the CAST. Inner boxplots convey the 95% CrI, 50% CrI, and median value.




TABLE 5. Median and 95%CrI values from posterior distributions for the effect of the Session-by-Group interaction on phenomena of attention measured by the CAST.
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FIGURE 7. Violin plots of the posterior distributions for the conditions associated with the interaction between Session, Group, and the AlertingN effect on RT.


[image: Figure 8]

FIGURE 8. Violin plots of the posterior distributions for the conditions associated with the interaction between Session, Group, and the OrientingN effect on ER.





DISCUSSION

The primary goal of this study was to test the hypotheses set forth by ART, that exposure to nature is restorative to attention, in a sample of typically developing children and adolescents. As hypothesized, we found that children in the nature exposure condition demonstrated slight improvements in endogenous attention and no change in exogenous attention performance following the walk. Finally, with regard to the third hypothesis, we found that there was no improvement in the urban group, but that counter to our expectations, performance on two endogenous attentional measures worsened following exposure.

We examined the following three hypotheses: (1) Children who were exposed to a natural environment (i.e., path through a forest) during a 30-min reflective walk were expected to demonstrate improvements in endogenous attention, as indexed by change in performance on the CAST. (2) Exposure to nature was not expected to improve participants’ performance on the exogenous conditions of the CAST. (3) No changes were expected in endogenous or exogenous attention performance in those children and adolescents assigned to a 30-min reflective walk through an urban environment.

There is some evidence to support our first hypothesis, improvement in the nature group following their walk. However, this was not solely due to better performance in the nature group. We found effects differed between the urban and nature groups for endogenous alerting and orienting, which were due to both improved attentional performance in the nature group and worse performance in the urban group following the interventions.

Our findings are consistent with similar experimental studies that interpreted group differences on the ANT executive measure as evidence for improvements for the nature exposure group. Similarly, we found that the urban group demonstrated worse performance post-exposure relative to pre-exposure. Previous studies have also examined and reported significant results on the influence of nature contact on several components of cognitive function (Herzog et al., 2003; Hartig and Staats, 2006; Berman et al., 2008); however, these studies typically employ measures of attention and cognitive function which do not necessarily align with the attentional constructs proposed in ART. That is, previous studies have not been able to tease apart exogenous and endogenous attention, but have instead identified changes in other constructs, such as working memory. Importantly, the current study is the first to differentiate the effects of exposure to nature on exogenous versus endogenous attention.

An important contribution of this study is the application of the CAST, a novel attentional task that has the ability to separate exogenous from endogenous attentional measures. This task allowed us to directly test the core tenets of ART, which previous studies were unable to do given the use of less sophisticated measures of attention. Using the CAST, in conjunction with a data analysis approach that allowed us to model response time and error rates simultaneously, we have identified that not only does nature lead to some improvements in endogenous attentional performance, but importantly spending time in urban environments has a detrimental effect on endogenous attention. This is consistent with ART as urban environments would be expected to lead to attentional fatigue and exposure to nature can serve as a buffer from attentionally fatiguing environments. We replicated the methodology of previous studies, but were able to address specific questions by employing the CAST, and found that the key hypotheses of ART were supported.

However, differences in attention task performance between the nature and urban groups may also have arisen due to inherent features of the study approach. For example, group differences may be due to attenuation of attentional control or performance instability between attention tasks pre- and post-exposure to either the urban or nature conditions. Although not explored here, there is a possibility that improvement in attentional performance arising from restoration (via contact with nature) or depletion (from exposure to urban environments) originates from specific locations within the response time distribution, and thus it is the control of attention regulating differences between groups (Kaplan and Berman, 2010). We are unable to exclude the potential influence of attention task position among all tasks during administration of the CAST. Reversing the order of tasks among participants as part of a counterbalanced design may provide additional insight into the importance of task order in administration of the CAST. In addition, we did not conduct sensitivity analyses of the impact of model selection as the priors employed were weakly informed. Readers are welcome to assess stability in intra-individual attentional performance using the study data available from the repository.

Our findings support the growing body of literature that indicates that spending time in nature is beneficial for children. Correlational studies have suggested improved attentional functioning in children who experience more time in natural settings or in urban settings that include more natural features. The current study provides further evidence for improvements in endogenous attention using a controlled design and a short exposure duration. According to ART, exposure to nature may restore endogenous attention through influence on exogenous attention which can transiently interrupt goal-directed behavior. Exogenous cues in natural environments, such as changes in luminance, the complexity of shapes and patterning (arousing fascination), or peripheral cues arising from the movement of animals, insects, or the movement of vegetation from wind, are components of natural environments that contribute to restoration or arousal via interruption of endogenous or intentional, directed attentional resources. Our results indicate that even a relatively short exposure to nature (30–40 min) improves endogenous attention and a relatively short dose of an urban environment taxes endogenous attention in children. Thus, these findings suggest that increasing time in nature, while also considering ways to buffer the detrimental effects of urban exposure, is necessary for maximizing children’s attention.

Taken together, the findings of this study offer some important considerations for future studies examining the benefits of nature exposure for children. For example, our analysis reveals only a modest improvement to endogenous attention following exposure to nature. We are reasonably confident that this was not due to the quality of the exposure, nor to the sensitivity of our attention measure. The nature walk, and associated data collection, was completed within a heavily forested urban park that is 40 ha in area with natural walking paths and various natural water features (canal, lakes). We chose this site because there are no features of urban development or other urban stimuli once on the trails. In addition, the CAST is a theoretically driven and sensitive measure of a variety of exogenous and endogenous attentional processes. Compared to prior studies (e.g., Berman et al., 2008; Bratman et al., 2012), the walk environments and the attention measure were improvements in study design in terms of quality of exposure and measurement of attention.

Although we do not question the quality of the nature exposure, we have reservations about whether the amount of time spent in nature was sufficient to lead to a dramatic improvement in attentional performance in children. Children may require more exposure to obtain similar levels of improvement as adults. The question of how much time children should spend in nature is important. How much time would be enough to invoke a change in attention? It is possible that one experience, regardless of duration, would not be enough. Children may require repeated experiences in order to develop greater familiarity with natural environments, and acquire improved attention as a result of spending time in nature.

When considering the effects of nature exposure on children’s attention, it is also important to consider intergenerational differences in nature experience. The idea that historically humans have spent more than 90% of time in nature (Bratman et al., 2012) provides an evolutionary basis from which to conclude that we are pre-inclined to feel comfortable in and innately connected with nature. However, today’s children spend, on average, less than 60 min outdoors each day, usually as part of a trip from one location to another (The David Suzuki Foundation, 2012). As children spend more time indoors, they become increasingly disconnected from nature and the ecology of the outdoors. Perhaps, as a function of becoming more disconnected from nature, children do not experience or perceive nature to be restorative in the way that research suggests adults do (Hartig and Staats, 2006). For adults, spending time in nature creates connections to learned experiences about how they feel in this type of setting. Individuals with existing connections to nature, and who may have already experienced restorative effects, may require a much smaller dose of time in nature to reap benefit. For example, study participants in Berman’s study (Berman et al., 2008), with average age of 23 years, may have spent more time developing connections to nature in the late 1980s/early 1990s. In addition to spending much less time in nature, due to significant increases in the allocation of time to indoor activities (e.g., computing, television), children may develop a fear of natural settings (Louv, 2005). If children have become so disconnected from nature that they are afraid of or uncomfortable in nature, it seems unlikely that spending time in nature would provide them with the same rewarding benefits that it provides adults. While this theory points toward compelling empirical questions, to date, there have been few studies of the potential negative impacts of time spent in nature. Regardless, potential generational differences in nature contact may afford an opportunity for additional research focused on the quantity and quality of children’s exposure to nature as a determinant of cognitive benefit.

In addition to familiarity with and the time spent in natural environments, the presence of unfamiliar children in the exposure conditions and dehydration are additional factors to consider. The design of the current study allocated children to small groups, primarily for practical reasons such as cost associated with space rental and scheduling. In similar studies evaluating nature’s restorative potential, participants were exposed and evaluated independently (Berto, 2005; Berman et al., 2008). The presence of unfamiliar children may limit the restorative potential of time spent walking in nature, possibly through stress or the direction of attention to navigating social position and interaction. Potential for the creation of discomfort through socialization stressors in the context of nature may limit the restorative potential of nature contact. We recommend future research designs that include independent nature-based experiences, possibly with a member of the research team as a guide. Group-based exposure designs should include a component to evaluate relative comfort associated with participation in the group, in addition to feelings associated with immersion in natural environments, as well as the inclusion of participants with existing relationships such as with friends or family. In addition to social influences, research has shown that children can be at risk of mild voluntary dehydration, where changes in hydration status have been linked to cognitive performance (Fadda et al., 2012). Although we did not monitor water consumption, participants’ water intake during the study was not different from their usual drinking habits (one glass of water or less). Since participants did not change their nutritional and physical activity habits prior to or during the study, it is unlikely that the amount of water consumed, if any, significantly affected levels of hydration.

Although there is some evidence to support that attention changes following exposure to nature, it is possible that attention is not the ideal outcome measure for studies of nature exposure in children. The ways in which children (particularly children of different ages) and adults experience, interact, and behave in nature are likely quite different. The utility of nature in early childhood (3–6 years of age) is to satisfy a child’s own personal material or physical needs, and to provide an environment in which to achieve feelings of control, security, or comfort. Children in early childhood may display affection, indifference, or even anxiety when in contact with natural environments or other species. As children age (from 6–12 years of age), they develop an increased curiosity and capacity for assimilating knowledge and understanding of natural environment. This period of middle childhood integrates the natural world as a place for exploration and discovery and the establishment of self-identity (as different from parents and siblings). Natural environments become a medium that children use to construct their own secret places (e.g., forts, hiding places), where play occurs and stories are created and re-enacted. Nature at this stage may be restorative in the sense of affirming capacity (e.g., self-efficacy) and in the creation of long-term memories or attachments to natural environments and materials.

In adolescence, the concept of nature becomes more abstract, particularly as children learn about ecological function, values, and stewardship. However, nature also becomes a context within which to engage in daring and challenging activities that test and nurture self-confidence and identity. For example, adolescent participants of outdoor camps and leadership schools report that wilderness experiences improve capacity to function in urban settings, and result in greater appreciation for natural environments (Kellert and Derr, 1998). Compared to urban environments, natural environments are inherently unstable, unpredictable, and challenging and require continued alertness and attention. Children’s play in and exploration of nature may tax their endogenous attention and increase arousal, all the while increasing other abilities such as creativity and sensory processing. Over repeated exposures, the time children spend in nature would be expected to lead to comfort in and connections with nature that yield the positive benefits consistent with ART. In addition to being more sensitive to the relationship between children’s age and the kinds of experiences they may have in nature, it would seem prudent to explore and measure children’s affective responses, behaviors, and connectedness with nature following their time spent in natural environments, as well as longer term outcomes such as learning, creativity, and academic performance.



CONCLUSION

This study investigated whether exposure to nature resulted in improvements to endogenous attention. Using a quasi-experimental design with random assignment, the performance of typically developing children and adolescents on a state-of-the-art attention task was evaluated before and after exposure to a nature or urban condition. We found differences between the exposure groups on two endogenous attentional measures due to both improved performance in the nature group and worse performance in the urban group following exposure. We argue that the unexpected detrimental effects on endogenous attention in the urban group are consistent with ART in that urban exposure fatigues attention. Several explanations are provided as to why the effects in the nature group were less striking than we anticipated, including: immersion time in exposure environments, intergenerational effects, familiarity with nature, the influence of social interaction during exposure, and the sensitivity of attention in children to environmental influences. Exposure to nature in childhood is important for so many reasons other than influences on attention. The results of this work should not only be used to support efforts to increase time children spend in nature, but to also consider ways to buffer the potential negative effects of urban exposure. This is particularly important given the trend toward urbanization. Further research is necessary to address some of the limitations described here, and to understand the effects of exposure to natural settings on children’s development in a variety of important domains.
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With a growing number of primary schools around the globe greening their schoolyards, opportunities arise to realize outdoor learning in natural areas on the school’s premises. Despite their promising potential, green schoolyards as outdoor learning environments remain mostly unintegrated in teachers’ educational practices. In the current study, teachers of five primary schools in Netherlands were followed for two consecutive years during a participatory action research project. Based on their experiences in this project, teachers identified barriers when integrating the green schoolyard as a learning environment and found practice-based solutions to overcome these barriers. Across schools, a total of 20 meetings were organized, with 75 teachers participating in the project. Results revealed four broad themes encompassing barriers and solutions. Teachers feel hindered by outdoor learning having no formal status in their current educational practice, experience barriers related to a lack of confidence in their own outdoor teaching expertise, find it difficult to get started, and experience barriers related to physical constraints. Teachers, professionals, and researchers together found solutions to overcome each specific barrier. These solutions can be translated to general recommendations: just do it, get educated and inspired, engage in real-life experiences, get an outdoor pedagogical mindset, and follow a tailored process. The findings can be used by primary schools and other institutions to develop interventions that support teachers to further integrate the green schoolyard as a learning environment.
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INTRODUCTION

Outdoor learning in natural areas can be an enrichment for children, enabling them to learn beyond the borders of their classroom, and has the potential to directly and indirectly strengthen primary schools’ educational practice (Rickinson et al., 2004; Blair, 2009; Wistoft, 2013; Goodall, 2016). Most literature regarding outdoor learning is concerned with activities in natural areas outside the school’s premises such as field trips, outdoor adventure activities, forest schools, school gardens, and nature education programs. Despite the promising potential of such extracurricular outdoor learning activities, teachers often feel hindered to facilitate and improve children’s access to these types of outdoor learning by factors related to transportation, curriculum requirements, and shortages of time and resources (Rickinson et al., 2004; Edwards-Jones et al., 2018). With a growing number of primary schools re-designing their schoolyards into green schoolyards with natural features such as grass, hills, trees, flowers, bushes, sand, and water, opportunities arise to realize more easy-to-accomplish outdoor learning activities in natural areas on the school’s own premises (Danks, 2010; Van Dijk-Wesselius et al., 2018). However, green schoolyards as learning environments remain mostly unintegrated in teachers’ educational practices. Amongst other reasons, this may be due to teachers’ unfamiliarity with outdoor learning and lack of hands-on experiences (Dyment, 2005; Maynard and Waters, 2007). As part of a two-year collaborative action research project, the current project examined the barriers teachers experience when they actually attempt to realize outdoor learning in the schoolyard, and what solutions they find to be supportive in overcoming these barriers.


The Green Schoolyard as an Outdoor Learning Environment

Green schoolyards and other natural areas such as forests, parks, woodlands, and gardens afford a meaningful context for childhood education, as they provide children with numerous opportunities for both informal and formal learning experiences (Dyment, 2005; Auer, 2008; Ballantyne and Packer, 2009; Sahrakhiz et al., 2018). While playing in a green schoolyard, children are invited to handle, touch, smell, explore, and modify natural features with their entire body. These informal, child-initiated, embodied learning experiences can make important contributions to children’s emotional, cognitive, social, and physical development (Dyment and Bell, 2007; Kelz et al., 2013; Chawla and Nasar, 2015; Van Dijk-Wesselius et al., 2018).

Green schoolyards can also be used as an “outdoor classroom” for teaching regular classes in subjects such as reading, writing, mathematics, sciences, art, drama, and environmental education (Rickinson et al., 2004; Dyment, 2005). In this more formal approach to outdoor learning, learning comes alive through a kinesthetic, sensory, and experiential learning style (Lieberman and Hoody, 1998). Teachers become facilitators of learning and guide children through open and flexible real-life, bodily experiences that connect to a child’s abilities, needs, and interests (Harris, 2017). In outdoor learning, these hands-on experiences become the foundation for minds-on learning that extends beyond the formal curriculum (Lieberman and Hoody, 1998; Johnson, 2007).

A recurrent finding of research on the benefits of formal types of outdoor learning is that it raises enthusiasm, and increases vitality and motivation for learning (Rickinson et al., 2004; Wistoft, 2013; Waite et al., 2016). In addition, outdoor learning can reduce behavioral and concentration problems, particularly among children with difficult or mixed temperaments and children that are uninspired in the traditional classroom (Dyment, 2005; Blair, 2009; Fiskum and Jacobsen, 2012; Kuo et al., 2018; Largo-Wight et al., 2018). Other demonstrated advantages of outdoor learning include improved academic achievement, observational capability, and reasoning skills (Lieberman and Hoody, 1998; Ozer, 2007; Bell and Dyment, 2008; Blair, 2009; Becker et al., 2017; Browning and Rigolon, 2019), enhanced self-esteem, independence and feelings of responsibility (Rickinson et al., 2004; Ozer, 2007), improved interpersonal skills, cooperation and social cohesion (Ozer, 2007; Hartmeyer and Mygind, 2016; Waite et al., 2016), and multi-disciplinary learning across subjects (Harris, 2017).



Barriers to Realizing Outdoor Learning in the Green Schoolyard

Despite the potential of green schoolyards as outdoor learning environments, outdoor learning tends to remain largely unrealized in educational practices (Skamp and Bergmann, 2001; Dyment, 2005; Maynard and Waters, 2007; Feille and Nettles, 2017). Surveys among staff and parents of pupils at primary schools in Canada (Dyment, 2005) and the United States (Feille and Nettles, 2017) show that only a small percentage of the teachers use green schoolyards as a learning environment. It is mostly used for physical education and science; most other subjects are rarely or never considered for teaching in the green schoolyard. Teachers express feeling hindered by a low confidence in their outdoor teaching expertise due to a lack of experience and knowledge. They report that curriculum requirements do not endorse or support outdoor learning and require the majority of teaching activities to be placed indoors. In addition, teachers indicate that broader issues within the educational practice and beyond, such as work pressure, overload in responsibilities, and a tiredness of educational changes hinders them from realizing outdoor learning in the green schoolyard.

More information on the barriers teachers experience when actually attempting to engage in outdoor education is provided by interviews amongst teachers from a primary school regarding their use of so called “learnscapes,” a concept related to green schoolyards that includes natural and built features designed to be used for outdoor learning activities (Skamp and Bergmann, 2001). Teachers, for instance, found management of children difficult, were uncertain on how to use and incorporate learnscapes, found planning of outdoor learning more complex, and struggled with outdoor learning not being a “real” thing. Furthermore, some teachers were timid about leaving the security of their classroom and the authors suggest that leaving the classroom requires a different “mindset.”

Several studies further reflect on outdoor teaching requiring a different mindset, and find that teachers feel hindered by an instrumental, indoor view on learning, and teaching (Dyment and Reid, 2005; Maynard and Waters, 2007; Waite, 2011; Passy, 2014). According to these authors, outdoor learning is considered to be more free and unstructured compared to indoor classroom learning, and is characterized by experiential and child-directed learning. Teachers can feel bound by an instrumental view on teaching in which they wish to stay in control and to be able to see all children at all times, and for instance, stick to predominantly teacher-directed lessons. It can be difficult for teachers to overcome this conflict within the realities of their ruling educational system. In this light, several studies stress the importance of a fundamental shift to recognize outdoor learning as a legitimate form of learning and an important part of core competencies of teachers (Dyment, 2005; Davies and Hamilton, 2018).

Altogether, findings from previous studies suggest that most teachers are familiar with an indoor pedagogical approach, and realizing outdoor learning in the green schoolyard requires them to discover the pedagogical opportunities of a new learning environment and overcome barriers related to their own didactical competence and demands of the curriculum. However, it remains unknown how teachers can overcome these barriers in their everyday educational practice.



The Current Research

The current research was part of a larger collaborative action research project at five primary schools in The Netherlands. The project, called “becoming an outdoor teacher,” aimed to familiarize primary school teachers with using the green schoolyard as a learning environment and strengthen their didactical competence to realize and integrate outdoor learning in the curriculum. During the project, teachers gained hands-on experience of the barriers they face when trying to integrate the green schoolyard as a learning environment in their educational practice, and were stimulated to seek solutions to overcome these barriers and realize opportunities for outdoor learning at the green schoolyard. The current research aimed to gain more insight into these barriers and solutions, as experienced by teachers while experimenting with outdoor learning in the green schoolyard.



MATERIALS AND METHODS


Context: Collaborative Action Research

The findings presented in this paper were collected in the context of a collaborative action research project. By maintaining the gestalt, the background and context of teachers’ daily practice, this type of project provides useful knowledge that has practical use (Khanlou and Peter, 2005). Collaborative action research is based on the assumption that new skills and knowledge in practices can be acquired when teachers systematically explore their own practice. In the collaborative approach used in the present study, researchers, and professionals support teachers in their systematic reflections and explorations. Through these collaborations, a community of practice emerges in which practice-based and practice-informed knowledge is developed together by teachers, professionals, and researchers. In this approach, the finding of solutions to overcome barriers is placed within the context of teachers’ hands-on experiences. This leads to the identification of solutions that are of direct relevance for teachers’ practices and can also be accumulated and transferred to other teachers, practices, and the development of theories (Ponte et al., 2004; Ponte, 2005).

The collaborative action research was operationalized through so-called “green schoolyard meetings.” Several of these meetings were held during two consecutive years at each participating school. The cyclic process of collaborative action research is represented by a spiral of steps in each meeting. The meetings started with an evaluation phase. In this part, teachers reflected on the barriers and solutions they encounter in their experiences with outdoor teaching using an evaluation form and group discussion. This was followed by a phase that we labeled “inspiration moment,” consisting of exercises and other activities aimed to educate teachers. These inspiration moments were tailored to teachers’ specific needs. Finally, the last part of each meeting was the planning phase, in which teachers evaluated the inspiration moments and formulated a plan of action using an action planning form and group discussion. In the following meeting, the teachers reflected on the barriers and solutions they experienced while attempting to realize their planned actions, followed by an inspiration moment, and finally developing a new action plan. This ongoing cycle of evaluation, inspiration, and action is illustrated in the left part of Figure 1.


[image: image]

FIGURE 1. Collabrative action research design.


Throughout the project each individual teacher is in charge of their own goals, action planning, realization, and evaluation. Teachers directly benefit from their involvement in the project by professionalizing themselves as outdoor teachers. The role of the researchers was to facilitate the green schoolyard meetings and to support teachers in systematically evaluating barriers and solutions to realize their goals. The professionals had experience with outdoor learning in educational settings. Their role was to design and facilitate inspiration moments in collaboration with the researchers.



Schools and Schoolyards

Six primary schools in western parts of The Netherlands participated in the project. A main selection criterion for inclusion of schools was that they should all have a green schoolyard upon entering the project and were located in urbanized areas with limited green play opportunities for children. Another criterion was that the green schoolyard should not yet be an evident part of teachers’ educational practice at the start of the project. School boards of schools that were potentially eligible for inclusion were approached directly by the research team. In a meeting with each potential school we discussed the onset of the project, required investment in time, and commitment of the school to start using the green schoolyard as a learning environment. Ultimately, six primary schools entered the project in two cohorts. Schools that declined to participate mainly declined due to a lack of time.

Three schools started in the first cohort that ran from September 2014 till July 2016, and three schools started in the second cohort that ran from September 2015 till July 2017 (see Table 1). In the first cohort, one school quit the project after 1 month, for private reasons unrelated to the project. This school is not included in the present analysis, resulting in a final sample of five schools. Data from the remaining two schools in the first year of the first cohort were excluded from the present analyses, as they served to pilot test the materials. The two schools that remained in the first cohort included a school in an extremely urbanized area (>2500 addresses per square kilometer) and a school in a strongly urbanized area (1500–2500 addresses per square kilometer). Both schoolyards were greened for several years. The second cohort also included a school in an extremely urbanized area, as well as a school in a moderately urbanized area (1000–1500 addresses per square kilometer). In addition, the second cohort included a school for children with special education needs in a moderately urbanized area. The school in the extremely urbanized area had already had a green schoolyard for several years. The schoolyard in the moderately urbanized area had been greened for 1 year when the school entered the project. The school for children with special needs had a green area in the schoolyard that was destined to be further designed as a green schoolyard during the project. All schoolyards of the participating schools still had some paved parts with play equipment made of non-natural materials and green areas. The green areas in the schoolyards covered mostly features as grassy hills, bushes, trees, tunnels made of tree branches, loose tree branches, water parts, garden-like parts, and vegetable gardens. Figure 2 gives an impression of the green schoolyards.


TABLE 1. Total number of meetings and total number of teachers participating across meetings separate for each school and representation in the total sample in percentages.
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FIGURE 2. Impressions of the green schoolyards of each participating school.




Meetings and Participants

At least six meetings were organized at each school across two consecutive years. Each meeting lasted for one and a half hours and was always held in the afternoon, after children were out of school. Due to issues non-related to the project school 3 in cohort 2 had to quit the project in February 2017, so at this school only three meetings were organized. Across the five schools, a total of 75 teachers (93.3% female) participated in a total of 20 meetings. The number of participants per meeting varied per school and per meeting, with a minimum of five in school 2 and a maximum of 13 in school 5 (see Table 1). More than two-thirds (69.7%) of the teachers participated in at least two meetings. At each school, teachers representing all grades, from children from the age of 4 till 11, participated. Answers of teachers were anonymized to ensure their privacy.



Materials

During each meeting, teachers filled in two types of forms that asked them to reflect on their experiences with outdoor teaching (evaluation form) and the things that inspired them during the meeting (action planning form). Altogether, teachers filled in 182 evaluation forms and 182 action planning forms.


Evaluation Form

During the evaluation phase, to get insight into the barriers and solutions teachers experienced in their actions, teachers answered four open-ended questions on the evaluation form: (1) What defines your current experience with outdoor teaching?, (2) What did you enjoy?, (3) What barrier(s) did you experience?, (4) What supported you to overcome these barriers? These questions are based on previous studies using action research as a method to stimulate systematic reflection. This is a process that can allow teachers to increase awareness of their own experiences and stimulate a deeper form of learning beyond first impressions (Ponte, 2005). At the end of each meeting, each reflection form was photographed, so every teacher was able to keep their own reflection form.



Action Planning Form

During the action planning phase teachers filled in three open-ended questions on the action planning form: (1) What inspired you during this meeting?, (2) What implication does this has for your own educational practice?, (3) How are you going to realize this? The current paper only discusses answers to question 1.



Procedure

During the project for each school one researcher was responsible for all communication and organization of the meetings. All researchers were trained by the leading researchers prior to the start of the project to ensure an adequate understanding of the design of the project and the use of the evaluation and planning form. Regular meetings between researchers were organized to discuss their experiences to increase the reliability and validity of findings. For instance, prior to the first meeting at a school, the researcher visited the school to get acquainted with it and to discuss the planning of meetings. The outcomes of these pre-focus meetings were discussed with all the researchers to ensure similarity in the onset of the projects on each school and minimize differences in data collection. Furthermore, after each meeting at each school researchers discussed their experiences and the analysis of barriers and solutions to increase triangulation of data analysis and the design of inspiration moments. After selecting salient barriers, the researcher together with the professional designed an inspiration moment. The proposed inspiration moment was discussed with the principal of each school to ensure that it focused on the most prominent barrier, and, if needed, the inspiration moment was further adapted to their needs. This process is illustrated in the left part of Figure 1.

The materials and procedure were pilot-tested with participants of the first cohort in the first year, and then adapted to better match the project’s intentions and reality of the primary schools’ daily practice. An important change concerned the implementation of inspiration moments in response to the observed need for education, in relation to the observation that teachers found it difficult to engage in actions due to a lack of familiarity with outdoor learning and ideas on how to get started.



Data Analysis

Data were analyzed using qualitative content analysis (Mayring, 2000). Answers on each open question in the evaluation form and the first question in the action planning form were coded, categorized, and clustered into themes and subthemes by the researchers responsible for a school and the primary investigator. Themes and subthemes encompassed barriers and supportive aspects that teachers experience when facilitating outdoor learning. Analysis started with open, explorative coding of the original data based on similarities and relationships in the data. Answers to each separate question were read and primary codes were addressed in a few words. These codes were then compared in search for umbrella categories and clusters. Using inductive and deductive cycles, data was systematically assigned to these emerging codes, categories, and clusters. First, this procedure was followed for each question individually. Second, the categories and clusters were aggregated across questions. Subsequent data analysis by the primary investigator followed three phases, in which emerging themes and subthemes relating to barriers and solutions were increasingly aggregated from the individual team meetings to school- and supra-school level. After aggregating the inputs from individual researchers responsible for organizing meetings, the final analyses were completed by discussing the themes and subthemes with all researchers.

To increase consistency and saturation of the analyzed categories and clusters in themes and subthemes, a triangulation process was implemented in a few steps. First, separate for each school, after each meeting the responsible researchers transferred the analysis back to the school to ensure validity of the findings. Second, after analyzing the data from each meeting, researchers discussed ongoing analysis to compare categories and clusters between schools. Third, after completing the data collection and the subsequent meta-analysis across schools, the analysis was transferred back to all researchers and discussed in relation to the accurateness of aggregated themes and subthemes.



RESULTS

As illustrated in Table 2, barriers and solutions for using green schoolyards as outdoor learning environments can be summarized in four broad themes and subthemes. The most mentioned barriers relate to outdoor learning having no formal status in teachers’ educational practice (46.3%), followed by a lack of teachers’ confidence in their own outdoor teaching expertise (32.2%), physical constraints related to a lack of maintenance and weather conditions (13.0%), and finding it difficult to get started (8.5%). During the project, teachers, researchers, and professionals together found solutions to overcome each of these barriers. However, they found it relatively easy to find solutions to overcome a lack of formalization (64.8%) and to make it easier to get started (18.6%), while they found it relatively difficult to find solutions for strengthening teachers’ confidence (12.0%).


TABLE 2. Barriers and solutions experienced by teachers in number of times mentioned and percentages of total.

[image: Table 2]In the following sections, the barriers and solutions for each of the four themes will be discussed in further detail. Teamwork is found to be supportive across themes, and several aspects of teamwork will be discussed in relation to specific barriers and solutions.


Theme 1: The Lack of a Formal Status of Outdoor Learning in Teachers’ Educational Practice

Teachers find it difficult that outdoor learning is not formalized in the current curriculum of their schools’ organization. This puts a challenge on teachers to formalize outdoor learning themselves, as they often they have no clear idea on what outdoor learning is and feel hindered by the demands of their existing curriculum. Within this theme, we distinguished three subthemes: unfamiliarity with the value and opportunities of outdoor learning in natural areas and lack of inspiration, lack of time, and lack of communal structure. For each barrier solutions were identified.



Barrier: Unfamiliarity and a Lack of Inspiration

Teachers express the wish to meaningfully integrate outdoor learning within their educational practice but feel hindered by their own unfamiliarity with outdoor learning, and feel that their current didactical skills are inadequate to realize this. A teacher, for instance, expressed as a barrier: “Both myself and the children are unfamiliar with the green schoolyard and outdoor learning. I need to learn so much myself before I can take the children outside. I have a fear of nature and no knowledge, so I am afraid that children will ask me questions that I cannot answer and I have no clue on what I am allowed and not allowed to do outside (2B1Z).” Even if teachers already have undertaken some activities, they can still find it difficult to understand what they didactically can do with outdoor learning and how to meaningfully integrate it in their educational practice. As a teacher further exemplifies: I started with enthusiasm to integrate the green schoolyard. Now I find it difficult, because I do not know exactly what I didactically can do with it (3B2Z)’ and another “How can I integrate outdoors in my lessons? (3B2LA).”

In response to an unfamiliarity with outdoor learning, some teachers express their need for inspiration and ideas. A teacher for instance wrote down “I am a plant in need of nutrition (3B2Z).” Further, after having done a first activity, some teachers feel hindered to continue with formalizing outdoor learning by not having new ideas and finding it difficult to keep generating new activities themselves. Teachers for instance literally wrote down as a barrier: “What’s next? (5B2LA),” and another “To think up activities that are varied (5B5LA).”. Related to this issue, some teachers express that it is difficult to “To stay motivated (3B1LA)” and “To stay enthusiastic and motivated (3B2La).”



Solutions to Overcoming Unfamiliarity and a Lack of Inspiration


Inspiration Moments to Familiarize With the Value and Opportunities of Outdoor Learning

Teachers state that it was helpful during green schoolyard meetings to be inspired by an experienced outdoor teacher and to experience outdoor learning activities themselves. After meetings teachers wrote down as inspiring: “The workshops outside (5B4I)” and “The green schoolyard meetings, that function as an example (2B6S).” Actively participating in outdoor learning activities, such as short activities related to mathematics or language skills, supported teachers with familiarizing themselves with the concept of outdoor learning and lowered the threshold to actually start experimenting with outdoor learning in the green schoolyard themselves. A teacher, for example, described after an inspiration moment: “I felt my shoulders relaxing, I definitely want to start doing it myself (2B3Z)” and another, “The tranquility I experienced by concentrated and with attention feeling the objects with my senses (3B2I).” Teachers valued the simplicity of outdoor learning activities, and the suggestion to start with small and easy to carry out activities. Teachers wrote down as inspiring: “The simple things you can do outside (3B3I)” and “Small things you are doing can already be big. Unconsciously there are a lot of learning opportunities (1B4I).” Furthermore, teachers particularly valued activities that were accompanied by theoretical background on the value of outdoor learning. Teachers wrote down as inspiring: “The activities with Marcel and the information on using your senses (4B5I)” and “The information on how a green learning environment inspires learning and fosters children’s ability to concentrate (1B4I)” and “Do not let children learn one-dimensional from books, but go outside to experience, move around, to make learning meaningful (3B1L).” In addition, teachers felt inspired by opportunities to incorporate outdoor learning with existing subjects. A teacher for instance wrote down as inspiring: “Develop your senses through small exercises in combination with vocabulary (1B1L).”

After the meetings, we observed teachers integrating the inspiration in their own daily practice. For instance, teachers organized outdoor learning activities that provided children with experiences to use all their bodily senses, and guided them to further develop their observational skills. As teachers for instance reported on activities: “A lesson on observing: Look at that tree. It’s color, it’s shape. Look again: tell me what else you see (4B6Z)” and “Senses, tasting, feeling, we practiced observing (4B6S).” In addition, teachers connected exploring and observing natural features to subjects as mathematic and languages. Teachers wrote things down such as: “Planting bulbs, measuring how deep. How does it feel? They emerge. Feel, smell, look at the earth, the clay and sand (3B2L)” and “Chestnuts, pine cones, shells as materials to practice mathematics (4B5Z).”



Inspiration Through Teamwork

Teachers describe how they can inspire each other to facilitate outdoor learning in their educational practice through collaborating, sharing ideas, and experiences. Teachers, for instance, wrote down as supportive: “Collaboration (4B7S)” and “Sharing ideas with a colleague (2B5S),” and another teacher wrote down as inspirational: “The stories and ideas from colleagues (4B4I).” Realizing outdoor learning together can be a positive contribution to the team. A teacher, for instance, wrote down about her experiences: “Joint responsibility for developing a focus for outdoor learning is an enrichment for the team (4B8Z).”



Inspiration by Observing How Children React to Outdoor Learning

In all schools we observed that real-life experiences in teachers’ own daily practice are helpful for further familiarizing them with outdoor teaching. Teachers for instance described as supportive: “Keep on experimenting (4B8S),” and “The day in which I tried out a few activities. Fun, surprising and informative results (5B4L).” Across all schools and meetings, we observed how teachers are inspired in these real-life experiences by children’s reactions to outdoor learning. We observed an ongoing sense of joy and enthusiasm when teachers described their outdoor learning activities with children. For instance, the words “Enthusiasm (4B1L)” and that ’Children were having fun (5B4L)” were mentioned frequently across all meetings by teachers when asked what they enjoy and what motivates them. Teachers for instance wrote down as inspiring: “The children! By their enthusiasm (3B3I).” In addition, teachers describe that they enjoyed observing children being wondered by natural elements, and how it opens up opportunities for learning. A teacher for instance wrote down as motivating: “When children discovered something and are surprised about it (3B3L)” and “Children’s amazement about something (5B4L).” Other teachers wrote down that they enjoyed: “To observe how children were enjoying the mathematics assignment, without them really noticing that we were working on mathematics (4B8L)” and “Every child chooses for something else, I enjoy to see so many differences. It is really special to see that they choose something that really suits them (4B5L)” and “You are getting to know your children in a different way (5B3L).”

Furthermore, some teachers value that outdoor learning activities can foster group dynamics, by stimulating social cohesion and collaboration amongst children. Teachers for instance wrote down that they enjoyed: “To observe children collaborating in the schoolyard (5B5L)” and “A solid foundation for social cohesion in the group. Eating outside together: tranquility and social cohesion (5B3l)” and “Collaboration and discover each other’s strengths (and weaknesses) (4B4Z).” Teachers also observed how outdoor learning fosters environmental awareness and enjoyed teaching children how to take care of the environment, respect nature, and overcome fears of nature. Teachers for instance wrote down that they enjoyed: “Watering the plants (3B1L)” and “Children are getting more involved with nature. Searching for small insects, pretty flowers, and how do you take care of it (3B3L)” and “To observe a change within children. For instance a child that was scared at first for everything that was green and small (insects), and now behaves more comfortable and free and are more daring (4B8L).” Lastly, teachers value the tranquility and space being outdoors literally can give, for instance to allow children to move around and relax: “It meets children’s need to move around (4B7Z)” and “Children can calm down (5B1L).”

These positive experiences with outdoor learning seem to enforce a motivation in teachers to further explore outdoor learning and their own capabilities as an outdoor teacher, and make time for outdoor learning. As they experience outdoor learning to be a valuable contribution, it becomes worthy to devote time to outdoor learning at the cost of something else. As a principal, for example, said during a meeting: “It is the art of letting go. If something like this [ed. outdoor learning] comes in its place. At a certain point you have to do it (2B3Z).” A teacher further explains: “I experienced what it can bring, so it may cost time (2B4Z).” For this particular teacher, lack of time was a main reason not to teach outdoors. However, after she experienced an outdoor learning activity, she was willing to invest time and even became a pioneer in her team.



Barrier: Lack of Time

At the start of the first meeting, a few teachers simply wrote down the word “Time” as a barrier. We observed how important this was across the meetings, as teachers describe how their daily practice follows a tight and set schedule, in which outdoor learning literally has no place yet. Teachers for instance wrote down as barriers: “I have a lot of ideas, but no time to give it a place in my daily practice (5B6Z)” and “I am looking forward to start, but I haven’t had the time to make a plan (5b2Z).” Even if teachers have an idea for an outdoor learning activity, their tight schedule makes it difficult to find a moment to go outside. Teachers for instance reported as barriers: “To schedule in time (4B8L)” and “To place my outdoor activity in my daily practice (3B1LA).” The tight and set schedule of teachers is filled with a full educational program, with responsibilities and tasks that hinder teachers’ ability to invest time in outdoor learning. A teacher, for instance, wrote down as a barrier: “It is difficult to make time besides all the other obligations, like CITO, monitoring learning outcomes, children’s behavior, meetings, etc. (4B8LA).” As another teacher frames it: “There is so much to do and so little time (5B4LA).” A teacher further clarifies how in the ruling educational program finding time for outdoor learning is difficult, as it is becoming something additional, instead of an integrated and valued part of the curriculum. As she wrote down: “It is difficult that there are only things being added to our work, but you also have to account for what you do. Barriers would be reduced if outdoor learning would be incorporated in our methods. Because: where do I find the time? Every additional thing that I do has to come from somewhere (2B2Z).” Furthermore, within their full and tight daily practice, outdoor learning gets easily lost in other priorities. As teachers illustrate “Our daily practice is too hectic at the moment, to prioritize outdoor learning (5B6LA)” and “Due to other priorities, I had insufficient time to practice with outdoor learning (5B1Z).”



Solutions to Overcoming a Lack of Time


Make a Conscious Decision to Devote Time to Establish Outdoor Learning

First, teachers mentioned it as helpful to consciously put outdoor learning activities on their schedule. Teachers for instance suggest to “Schedule it in (2B4S)” and “Include it in the planning (5B6S)” and “Put what you intend to do on your schedule and execute” (4B8S). Second, teachers suggest making time beforehand to prepare an outdoor learning activity. A teacher, for instance, wrote down: “Preparation in terms of materials, etc.” (4B7S) and another “Preparations!!! (5B2S).” Lastly, some teachers express the importance of creating a routine, and making it a habit to go outside. As teachers, for instance, wrote down: “Repetition (5B3S)” and “Regularity (5B3S).” Furthermore, pioneers in a team can support a conscious decision to devote time to integrate the green schoolyard as a learning environment, by taking responsibility for outdoor learning not getting lost in the hectic daily practice. In one school, for instance, a teacher wrote: “There are two or three pioneers who actively manage the garden and consistently put it on the agenda, which keeps it alive (also in the autumn and winter) (4B8S).” In addition, a few teachers suggest giving outdoor learning more priority by devoting time to the subject together as a team. A teacher for instance wrote down: “The green schoolyard meetings (5B4S),” and another wrote “Put it on the agenda during team meetings (2B6S).”



Incorporate Outdoor Learning in the Curriculum

A few teachers suggested searching for opportunities to connect outdoor learning to existing lessons and subjects to overcome a lack of time. A teacher for instance wrote: “As an expansion after a method lesson on nature (3B1S)” and another “Relate the benefits from real-life learning outside to subject matters indoors (3B1S).” In contrast, a few other teachers did not explicitly connect outdoor learning to a singular lesson, but focused on being aware of spontaneous moments during outdoor time to inspire outdoor learning. A teacher for instance suggested: “Do not schedule an outdoor learning activity, but be aware for spontaneous moments (1B2S).”



Barrier: Lack of Communal Structure

Some teachers felt hindered by not knowing when they can use the green schoolyard. A teacher, for instance, wrote down as a barrier: “For me it was unclear for a long time at what moment my class could go outside in the schoolyard (4B4Z)” and another “I could not do anything, my colleague cleared out the garden before I could start (4B8Z).” Further, a lack of structure on how to use and share the green schoolyard for outdoor learning can lead to frustrations and uncertainty when teachers do go outside. A teacher wrote down as a barrier: “Things that children built, were demolished later [ed. by other teachers and children] (4B4L)” and another experienced “It was overcrowded due to other classes that were outside (2B6LA).” For other teachers, the lack of structure results in frustrations on sharing materials. As a teacher explains as a barrier: “Keeping materials in line. I borrowed something to a colleague, and that is now in her classroom and I am standing with empty hands (5B4LA).” Lastly, some teachers experience it as a barrier that there is no clear idea on what outdoor learning is and how it should be formalized within their school as an organization. A teacher for instance wrote down as a barrier: “To me it is unclear what we want with it [red. outdoor learning]. It is a blank spot on the horizon, but how do we fill that spot and why in that manner? (5B1Z).”



Solutions to Overcoming a Lack of Structure


Teamwork

Teachers addressed a lack of structure by making rules on using the green schoolyard and organizing materials together as a team. They for instance wrote down: “We made clear rules (4B4L)” and “Organize materials (4B5S).” Teachers also found it helpful to exchange ideas with colleagues, a teacher for instance wrote down as supportive: “Discuss with colleagues: Is a child always allowed to work outside? (5B6S).”



Develop a Common Framework

In one particular school it was observed how a pioneer with a decisive mind sets in motion the development of a communal structure to establish outdoor learning in the green schoolyard. He wrote down as supportive: “Lack of structure inspired me to develop a framework myself (5B3S).” In one of the meetings he took the initiative to share his idea on working with so called “outdoor learning cards.” These are cards with outdoor learning assignments that are related to subjects in the existing curriculum. Assignments in particular stimulate real-life hands-on experiences in the green schoolyard, for instance related to mathematics, language, or creativity. During free hours, children can choose independently to go outside with a learning card together with another child.

Inspired by his idea, a group of colleagues took on the responsibility of further developing this framework and motivating colleagues to go outside and experiment with the outdoor learning cards. This seemed to work, as the team responded positively and found the framework supportive to go outside and start realizing outdoor learning. Teachers for instance wrote down as supportive: “The format of our colleague (5B6S)” and “There is a clearer framework to work with (5B6Z).” Teachers also reported enjoying noticing how outdoor learning becomes a more natural part of their daily practice by implementing the outdoor learning cards. A teacher for instance wrote down as motivating: “To see what is all happening. And most of all. what we consider to be normal in outdoor learning (5B6L)” and “Children now can choose to do outdoor learning activities (5B6L).” The development of the framework seems to provide a foundation to further integrate the green schoolyard as a learning environment.



Theme 2: Lack of Confidence in One’s Own Outdoor Teaching Expertise

A recurrent theme concerns teachers reporting feelings of insecurity related to their own expertise as an outdoor teacher during outdoor learning activities. Within this theme, we distinguished the subthemes: fear of losing control, and difficulties in managing children’s behavior. To strengthen confidence in outdoor teaching expertise we observed three common solutions: Familiarize teachers with outdoor learning, organization and rules, and altering one’s teaching attitude.



Barrier: Fear of Losing Control and Difficulties Managing Children’s Behavior

One aspect that teachers find difficult is how to cope with not being able to see every child at all times during outdoor learning activities in the green schoolyard, which makes it difficult to guard children’s safety and manage their behavior. Teachers for instance wrote down as barriers words such as: “Overview (5B4LA)” and “Surveillance (4B6LA),” and another teacher illustrates “[red. children] out of your sight. Parents are worried about this (5B4LA).” Teachers are used to an indoor setting in which the rules are clear; outdoors they are faced with a less structured learning environment. Not every teacher immediately feels competent to cope with this learning environment. A teacher for instance expressed as a barrier: “Space and overview is sometimes difficult due to all the different areas (2B4lA)” and another “It is more difficult to address children (5B4LA).” Teachers struggle with not knowing to which extent they can trust children’s behavior outside. As teachers illustrate as barriers: “Measuring the size of the pond. Children are out of my sight, will they stay dry? (5B2L)“ and “What can you expect from children (5B2LA)?”

Some teachers struggle with safety and risk issues. They find it difficult to balance between warning and protecting children on one hand, and on the other hand allowing children the space to explore and take risks. A teacher for instance wrote down as a barrier: “Warning for accidents is like a second nature. I need to learn how to restrain myself. As I often experience that it is not necessary (4B3LA)” and another teacher admitted to finding it difficult: “To see how children are taking risks, climbing in trees etc.…(4B3LA)” and another “Twigs are interesting and fun to play around with, but we also need to be attentive for risk (3B3LA).” In addition, teachers experience that the level of independence you can trust a child with differs between children. As a teacher for instance wrote down as a barrier: “Some children break the rules we have made, some children adhere to the rules (5B6LA).”

Teachers also find it difficult to manage children’s behavior in a way so that all children will be engaged in the outdoor learning activity. Teachers attribute this problem partly to children being unfamiliar with outdoor learning. One teacher for instance wrote: “I did not do it, my group was not ready yet (4B4Z).” In addition, teachers themselves are unfamiliar with how to guide children during outdoor learning activities. A teacher for instance wrote down as a barrier: “Guiding the children (5B6L)” and another “Management of the class. How can I stimulate free situations or invite children to behave free, quiet and motivated? (3B3L).”

In particular at one school, teachers further reflected on a lack of confidence in their own expertise to generate and hold children’s attention during an outdoor learning activity. A teacher described as a barrier: “Too many children under your guard, difficult to keep children involved (4B7LA)” and another “To go outside with the entire class, difficult to divide your attention (4B5LA).” Furthermore, teachers experience difficulties in coping with children being attracted by the green schoolyard in a way that distracts them from the instructions or lesson they had scheduled as a teacher. A teacher, for example, wrote down as a barrier: “To give instructions at the schoolyard. There are a lot of distractions for the children (4B7LA)” and another “Concentration of the children. This was sometimes diminished because they saw little insects or heard the sounds of for instance an ambulance or cars (4B8LA)” This further shows how there can be a mismatch between the teachers’ intentions, and what triggers children during an outdoor learning activity or what children need to get engaged. As a teacher illustrates: “It is difficult to stay together as a group. Children were looking for things that caught their interest (4B8LA)” and another “For some children an open assignment is too difficult. Running around, behaving crazy or really not being capable to make a choice (4B5LA).” Furthermore, some teachers first consider it necessary to familiarize with their group indoors, before they can start with outdoor learning. A teacher for instance wrote down as a barrier: “It is the beginning of the schoolyear, I am still unfamiliar with the children (4B4LA)” and “There are also three new children, who do not know each other”(4B4LA).



Solutions for Strengthening Confidence Expertise as an Outdoor Teacher


Familiarize With Outdoor Learning

Some teachers organized small step activities first that allowed themselves and the children to familiarize with outdoor learning in the green schoolyard. Teachers for instance did an exploratory walk with children around the schoolyard, let children draw their favorite place in the schoolyard, or had a lunch or reading moment outside. A teacher for instance wrote down as supportive: “We took the period until the fall to familiarize children with the garden (4B4Z)” and another “With the children we did a tour in the garden, we explored what there is and how they can deal with the materials (4B4Z).”

Furthermore, some teachers rely on repetition in order to let children adjust to outdoor learning and let it become ordinary: “Assure regularity within the activities, so it becomes normal for the children (4B8S).”



Organization and Rules

Other teachers try to overcome a fear of losing control by making rules and organizing outdoor learning. Teachers, for instance, discuss with children what is allowed and what is not during outdoor learning. As a teacher wrote: “Discuss with children what surprised them in the schoolyard, but also about what you can and cannot do with loose branches (3B3S)” and “Talk about it with the children (4B4S).” In addition, teachers find practical solutions to guard children’s safety by, for instance, assuring that younger children cannot open the fence. Furthermore, some teachers organize their instructions inside or find a paved, enclosed spot in the schoolyard to hold instructions. A teacher wrote down as supportive: “Now and then I am in the ‘circle’ with my children, and I notice that I need this paved spot for instructions (3B3Z).” Lastly, some teachers organize their outdoor learning in smaller groups of children, or only go outside if they have assistance from a colleague. A teacher for instance wrote down as supportive: “Intern and teachers outside. One group can play, the other group is in the garden (4B5S) and another ‘Smaller group, divide (2B4S).”’



Altering One’s Teaching Attitude

Some teachers express how they learned to alter their own teaching attitude. They state that a key to cope with a fear of losing control is to trust on children’s independence and own sense of responsibility. A teacher, for instance, wrote down as supportive: “Trust children that they can independently work outside on an assignment together (5B4S)” and another “Let children go, an trust on their own responsibility (4B6S).” Teachers in this sense find a solution by increasing their own competence and allowing themselves to trust children and reflect on their own actions as a teacher to control and warn for risks. A teacher for example wrote down as a key: “Be aware of your own actions, so you learn to diminish warning for risks (4B3S).” During a meeting, a teacher further reflects on this issue of coping with risks by explaining: “Most children know how far they want to go and stop for example with climbing a tree when they go to high. Risks are mostly in the environment, not in the child (4B4Z).” Instead of focusing on their own fear to stay in control, these teachers focus on what is beneficial for children to learn outside in regards to risk taking and developing independence. In response, some teachers enjoy and feel motivation from experiencing that they indeed can trust children and observe how children are working on their own outside, as illustrated by remarks that: “Children adhere to the rules (5B6L)” and “Children collect the materials on their own (5B6L).”

To overcome barriers related to managing children’s behavior, some teachers reframed the question “what is distracting children?” to “what is attracting children outside?” They have an open and curious attitude, and become observant of children’s experiences in the green schoolyard. A teacher, for example, explains “I have read with several children in the schoolyard and this helped me to further understand how children experience the outdoor environment. This supports me to further develop and experiment with outdoor education (4B8Z)” and another teacher wrote down that she has been “Observing how children experience the garden (4B3Z).” By actively participating and playing with children, some teachers hope to attract children’s attention to an outdoor activity through their own enthusiasm and sense of wondering. As one teacher wrote: “By being really enthusiast about something, for instance looking at a mushroom with amazement or a yellow leaf, you help the children to get engaged (4B5S)” and “Be enthusiastic yourself (4B7S)” and “Play along (4B5S).” In particular, this holds for children who have more difficulty in getting engaged in an activity themselves. Furthermore, some teachers experience active participation as supportive to directly adjust their teaching style to children’s experiences: “Actively participate myself. This allowed me to address children directly, stimulate them and resulted in interaction (4B3S).”



Theme 3: Difficult to Get Started

In particular in the beginning, when teachers have little to no experience with outdoor teaching, some teachers experience it as difficult to start with realizing outdoor learning in the green schoolyard. A teacher wrote down as a barrier: “Getting started is the most difficult part (5B2LA)” and another teacher described it as difficult “To actually do it (5B3LA).” Furthermore, a few teachers found it difficult to get started themselves, they wanted to wait and first experience how colleagues initiated outdoor learning activities. A teacher for instance wrote down: “I hope to be caught by the enthusiasm of others – of pioneers (5B1Z)” and another “First see which way the wind blows (3B1Z);.” In addition, some teachers feel too uninvolved with the concept of outdoor learning to stay engaged in the process of becoming an outdoor teacher. A teacher, for instance, wrote down as a barrier “Outdoor learning is not on teachers’ mind in the higher grades (5B3LA)” and another “I cannot adequately empathize with this form of education, so I see almost no development [red. in my own activities] (3B3LA).”



Solutions to Getting Started


Decisive Mind

Teachers who feel hindered by outdoor learning not being formalized, express that a decisive mind supports them to overcome this barrier. Teachers for example report that “Do it (5B2S)” or “Just start,” and “Instead of awaiting, make choices (5B2S)” enabled them to go for it, to get engaged in first activities, and formalize outdoor learning themselves. A decisive mind is further characterized by “Enthusiasm (5B2S),” “Feeling convinced (5B2S),” and “Perseverance (4B8S).” This helps teachers to not give up after one activity, but instead continue to formalize outdoor learning despite of barriers they experience.



Step by Step

Teachers suggest taking a first small, demarked, and feasible step, and trust that step by step they will realize outdoor learning, as expressed by remarks to “Keep it small (4B1S)” and “Trust, small steps also make a journey (5B1S).” In addition, some teachers find it supportive to, as a first step, start indoors with a lesson that is related to the outdoor environment by bringing nature elements into their classroom. Teachers, for example, suggested, “Walking stick bugs in the classroom (3B2S),” “Starting indoors (2B5S),” and “Only indoor sowing and planting (2B6Z).”



Inspiration

Some teachers report inspiration with ideas on outdoor learning activities as a solution to overcome the hindrances of a lack of pre-structured lessons and methods for outdoor learning. “A ready-to-use package with bulbs that a parent provided (3B1S)” and “Inspiration from other persons (3B3S)” supported them to start with a first outdoor learning activity. In a later stage, a teacher mentions how you can get inspired by the environment to formalize outdoor learning, and another that it is important to free time to get inspired.



Pioneers

Previously we observed how in a particular school a pioneer set in chain a reaction of activities in other teachers to formalize outdoor learning. At other schools, teachers also described activities of “A positive colleague who takes initiative (3B2S)” and “The spontaneity with which my colleague is going outside (4B8I)” as a motivation to get started. The “Chain reaction (5B2Lk)” of outdoor learning activities, as one teacher described is, is not only supportive, but teachers also describe it as “Catching (5B2Lk).”



Theme 4: Physical Constraints

Teachers report frustrations about the maintenance of the green space, in particular with the rapid deterioration of the green schoolyard. A teacher wrote down as a barrier: “Quick deterioration of the green play hill (3B1LA)” and another “Rapid decay of the green schoolyard (3B3LA).” Teachers experience it as difficult to protect the green schoolyard from children’s behavior. A teacher for instance wrote down: “I brought a plastic white rose. This symbolizes how I love roses and enjoy looking at them. Our green schoolyard is being trampled and my rose withers (3B2Z).” Furthermore, some teachers experience that the green schoolyard is not “green enough” for outdoor learning. A teacher, for instance, wrote down as a barrier: “There are not enough green materials in our schoolyard (3B3LA).”

Weather conditions are also mentioned as a physical barrier by teachers across all meetings. On most occasions, this concerns teachers who canceled an outdoor activity due to rainfall or stormy weather conditions. As a teacher for instance wrote down as a barrier: “I brought a drawing of bad weather. This symbolizes the mathematics assignment I postponed. There was too much rain and wind (3B2Z).” A few teachers mention specifically that certain seasons make outdoor learning more difficult; this was mentioned by teachers during the winter season. A teacher, for instance, wrote down as a barrier: “The season impedes outdoor learning activities (4B6LA).”



Solutions to Overcome Physical Constraints


Preventing Child Erosion

To protect green areas against the so-called child-erosion, teachers find a practical solution. For instance, teachers placed: “A red and white ribbon (3B2S)” to protect flower bulbs. Furthermore, the team took upon initiatives to green their schoolyard with more natural materials, such as getting “New plants through sponsoring (3B3S)” and “Bring materials myself, for instance 30 pineapples (3B3S).” The team mentioned commitment to maintenance as important and enjoyed further designing their green schoolyard together.



Dealing With Weather Conditions

Whereas rainfall and stormy weather are mentioned as a barrier, sunny weather is considered inviting and supportive to go outside. Teachers for instance reported: “Go outside, it is springtime! (5B6Z)” and “Nice weather for the garden (5B1L)” and “Schedule in outdoor lessons, but wait until the weather becomes a bit warmer (4B6S).” Teachers who felt hindered by bad weather conditions, did not report on ways to overcome rainfall and stormy weathers. However, teachers do describe how experiences with seasonal influences in the green schoolyard inspired their outdoor learning activities. A teacher, for instance, observed with her children a chestnut tree across the seasons, as she wrote down “Chestnut tree: we experienced all seasons! Bold, buds, leaves, autumn colors and chestnuts! (3B3Z)” and “Making fat balls for birds in January and February (4B6L).” In another school the children made Christmas trees and decorations in the schoolyard with natural materials during the winter season. Still, fall and spring season seem easiest for teachers to experiment with outdoor learning. Heaps of leaves, chestnuts, and other natural materials in the fall, for instance, inspire creative learning activities, such as “Crafting an autumn wreath with natural materials (4B6Z)” and “An Autumn craft corner (4B5Z).” In springtime, teachers observe with children the emerging and blossoming nature and sow, care, and harvest kitchen gardens. As teachers, for example, wrote down: “A free assignment: What has grown in the last week? (4B3Z)” and “Sowing and transpire. To observe the peas growing (5B6L).” and “Harvesting the grapes and eat them on a nice spot in the sun (2B4S).”



GENERAL DISCUSSION

In this study we present data from a collaborative action research project called ‘Becoming an outdoor teacher’, in which we investigated barriers experienced by primary school teachers preventing them from facilitating outdoor learning in the green schoolyard, and solutions to overcome these barriers, across a period of two consecutive years. Results revealed four broad themes encompassing barriers and solutions. The first theme included three barriers related to outdoor learning having no formal status in teachers’ current educational practice: unfamiliarity and a lack of inspiration, lack of time, and lack of communal structure. The second theme included two, interconnected, barriers related to a lack of confidence of teachers in their own outdoor teaching expertise: fear of losing control, and difficulties managing children’s behavior. The third theme related to the barrier of finding it difficult to get started. The fourth theme related to physical constraints as posed by a lack of maintenance and weather conditions. These barriers are largely similar to those identified in previous studies by, for example, Dyment (2005), and Maynard and Waters (2007). However, a main contribution of the present research is that barriers were identified through a collaborative action approach, in which teachers, professionals, and researchers identified barriers through a process of systematic reflection on teachers’ real-life experiences. Moreover, the collaborative action approach challenged teachers, professionals, and researchers to come up with solutions to overcome barriers and realize outdoor learning in the green schoolyard. This provides meaningful data that are grounded in teachers’ daily educational practice.

To conquer the “daunting task” [as it was previously called by Dyment and Reid (2005)] of realizing outdoor learning in the green schoolyard we identified several solutions that could support teachers in overcoming the barriers related to each specific theme. With respect to the lack of formal status of outdoor learning (theme 1), as a solution to the barrier of unfamiliarity and a lack of inspirations, teachers found support in the organized inspirations moments, working together with colleagues, and engaging in real-life experiences and observing children’s positive reactions to outdoor learning. Teachers experienced that the barrier of a lack of time can be overcome by making a conscious decision to make time for outdoor learning, and to connect outdoor learning to existing lessons in the curriculum. To overcome a lack of communal structure, teachers also found teamwork helpful, as well as the bottom-up development of a common framework for outdoor learning. With respect to the lack of confidence of teachers in their own outdoor teaching experience (theme 2), teachers experienced that fear of losing control and difficulties managing children’s behavior can be overcome by familiarizing children with outdoor learning, making rules and organizing outdoor learning, and altering one’s own attitude as a teacher. To overcome difficulties in getting started (theme 3), a step by step approach, inspiration, a decisive spirit, and teamwork were found to be supportive. Finally, to deal with adverse physical conditions related to maintenance and weather (theme 4), teachers found support in practical solutions to prevent child erosion of the greenspace. Although teachers did not experience a solution to overcome rainfall and stormy weather conditions, they did find support in sunny weather, and found inspiration for outdoor learning in experiences with seasonal influences.



GENERAL RECOMMENDATIONS

In addition to the specific barriers and solutions, some general recommendations for what is needed to realize outdoor learning in a green schoolyard can be derived from the present research.


Just Do It

First, previous studies that theorized on what teachers need to realize outdoor learning mostly suggest the idea that teachers need to adopt a new pedagogical outdoor mindset (Dyment and Reid, 2005; Maynard and Waters, 2007; Waite, 2011; Passy, 2014). Although this sounds obvious, changing a mindset is difficult and costs time, which is scarce in current educational practices. Alternatively, the present research suggests that, when outdoor learning is yet another additional thing on the workload, the simple answer might be: just do it. There is a certain aspect of a decisive mind in some of the teachers. Despite all the barriers, despite the lack of time, despite the realities of their educational practice, they take a first step and go for it. Sometimes teachers were even surprised by their own actions. They did it, against their own odds. Scheduling it in, preparing, connecting outdoor learning to an existing subject, and collaborating with colleagues are some aspects that support this decisive mind. This mindset corresponds to a previous study in which ten primary school teachers in Scandinavia who gained some experience in the so called “udeskole” (teaching outside the classroom) were interviewed. Results showed that teaching outside can stimulate a feeling of regaining one’s professionalism (Barfod, 2017). However, the freedom and autonomy also create a double-edge sword as it puts a challenge on one’s professional judgment as a teacher. We also observed how teachers can enjoy using their skills and knowledge as a teacher to create outdoor learning, and at the same time can feel hindered by feelings of incompetence in regards to their unfamiliarity with outdoor learning and a lack of confidence in their outdoor teaching skill. In general, deciding that outdoor learning is a worthy part of one’s educational practice and just doing it can be a helpful strategy in realizing outdoor learning, but this also sets in motion a professional developmental process that brings to light doubts about one’s own competence and skills.



Get Educated and Inspired

Second, we observed how inspiration moments and guided hands-on experiences can support teachers familiarizing themselves with the concept of outdoor learning, and opens up their awareness of opportunities to incorporate outdoor learning in the green schoolyard in their educational practice. In this sense, it seems of particular importance not to limit inspiration moments to ready-to -use lessons, but to combine theoretical background and real-life experiences aimed to stimulate a carry-over effect to teachers generating their own pedagogical ideas and meaningfully incorporate the green schoolyard as an outdoor learning environment in their educational practice. Only handing out concrete ideas for outdoor lessons can lead to a one-dimensional use of the green schoolyard and a failure to strengthen teachers’ professional judgment and competence. This can lead teachers to simply asking “what’s next,” and outdoor learning will risk to cease to exist when the inspiration flow stops, or all the lessons are carried out. This adds to a previous study that explored strategies that are effective in facilitating learning in a natural environment and stress the importance of teachers’ understanding the reason for visiting an outdoor location and having appropriate exercises to guide children in a meaningful learning process (Ballantyne and Packer, 2009). Without insight in the value and background of outdoor learning, time spent in the green schoolyard will be no more than a change of scenery instead of an enrichment of children’s learning experiences.



Engage in Real-Life Experiences

Third, the importance of learning and inspiration goes hand in hand with the importance of real-life experiences in teachers’ educational practice and reflection on these experiences. Simply stated: teachers do not realize outdoor learning by staying indoors. They need to be stimulated to go outside, to experiment, to incorporate the green schoolyard as a learning environment through hands-on learning themselves. This builds upon previous research by Hickman and Stokes (2016) who evaluated outdoor leader education and training, and suggest the importance of reflecting on experiences in teachers’ daily practice to further professionalize and develop outdoor education skills. Experiencing outdoor learning for themselves meant barriers became more vivid compared to the barriers they had previously just imagined. Teachers sometimes experienced fears that they held that turned out to be different in reality, and vice versa. In addition, hands-on learning goes beyond acquiring physical and technical skills and supports the development of broader and holistic skills. In this there is a similarity between the characteristics of outdoor learning and what supports teachers to become an outdoor teacher. Through experiences outdoor education becomes alive, and teachers’ understanding and competence can be shaped and strengthened through practice. This is in line with previous research that discusses how outdoor learning can re-awaken joy in teachers (Waite, 2011).



Get an Outdoor Pedagogical Mindset

Fourth, we observed that, although a controlling mindset based on fear of losing control and managing children’s behavior can be successful to a certain extent, it also entails a risk of a negative impact on the educational process. Stan and Humberstone (2011) observed in an ethnographic study teachers’ behavior during outdoor education and found that a controlling approach in order to manage risks during outdoor education limited learning opportunities for children. A different approach, in which teachers become observant to what attracts children in the green schoolyard, actively participated with the children, and aimed to understand the value of their (risky) behavior and guide learning activities, seemed to open up learning situations for the children. This builds upon previous studies, which suggest the need to develop a different attitude in which teachers loosen their indoor need for structure, and are open and curious to the opportunities of the unstructured green schoolyard (Dyment, 2005; Sahrakhiz, 2017a). Still, it remains somewhat unclear as to why some teachers embrace a more open mindset and other teachers hold on to indoor controlling strategies. One explanation could lie in teachers’ and schools’ vision on education and the school culture in this regard (Passy, 2014). Future research could extend our collaborative action research approach by observing and measuring the impact of teachers’ outdoor activities and behavior during these activities, and in reflections discuss these experiences in the context of their vision. This could further untangle what defines an outdoor pedagogical mindset, what supports teachers to develop this, and how their behavior can be grounded in a vision on (outdoor) learning.



Follow a Tailored Process

Lastly, although most barriers are observed across schools, not every teacher has to experience or go through every barrier, and they may experience different barriers in different orders or phases. There can be differences between schools, but also differences within teachers at the same school. For instance, in one school the emphasis was on developing a communal structure for outdoor learning, while at another school managing children’s behavior was a major concern. In addition, while some teachers have ideas but find it difficult to make time for outdoor learning, others can struggle mostly with feelings of didactical incompetence. This reveals that becoming an outdoor teacher refers to a certain extent to a personal and organizational development. This implies that supporting teachers to facilitate outdoor learning in the green schoolyard requires a tailored process and there is no one-size-fits-all solution. This further builds on previous research that discusses differences between teachers in their willingness and capabilities to teach outdoors (Passy, 2014; Waite, 2011). Apparently to some teachers it becomes more natural to use the green schoolyard as a learning environment, while others are more hesitant to go outdoors. Interestingly, in a team it can become a strength that some teachers more naturally dare to get started and undertake outdoor learning activities in the green schoolyard. When sharing and making their activities visible to their colleagues, they can inspire and enthuse them to do the same. Furthermore, developing outdoor learning in the green schoolyard together as a team can be a valuable contribution to the school as an organization (Sahrakhiz, 2017b).



Strengths and Limitations

To our knowledge, this is the first project that aimed to identify solutions that support teachers in overcoming barriers and realizing outdoor learning in the green schoolyard, and in which teachers were followed for two consecutive years. The collaborative action research design stimulated the development of hands-on knowledge of which teachers participating in the project directly benefited, and that can be extended to other primary schools on a national and international level. However, the research is not without its limitations.

First, primary schools participating in the project were open to devoting time to facilitate outdoor learning in the green schoolyard. This could have led to a self-selection bias, in which outcomes could be different in more reluctant schools. However, barriers observed are similar to those in previous studies in different countries. Furthermore, participating in the green schoolyard meetings was not without struggles. Despite a decision to participate in the project, teachers were often faced with other responsibilities that required their attention. In some occasions this led principals to decide to cancel meetings or to, in one situation, prematurely abandon the project. Although disappointing, this reflects a realistic situation of circumstances in which teachers need to establish outdoor learning.

Second, schools differ in the number of meetings and teachers participating in every meeting, and the designs of their schoolyards. In particular at one school, the type of greening and maintenance formed a barrier to realize outdoor learning. However, in qualitative research it is not about the quantity of measurements, but the content. Still, to account for differences between schools, we first aggregated findings within schools, and then triangulated our findings across schools. As shown, similar themes arose, but also differences between schools. These differences suggest a tailored process of becoming an outdoor teacher. Future research could devote attention to differences between schools and explore, for instance, whether these differences find their origin in the type of education, personality of teachers, or design of the schoolyard. For example, selection of schools based on systematic variations in school type and design or a procedure of co-analysis with teachers could account for these aspects.

Third, despite the fact that we observed teachers overcoming barriers and, in all schools, outdoor learning activities emerged, the project is not solely a success story. During and after the project barriers continued to exist, and teachers kept struggling with outdoor learning having no formal status and their own feelings of incompetence. However, a change has been set into motion and it is up to teachers to further rely on and strengthen their professional judgment. The supportive aspects found in the project can help teachers to continue their process. In addition, future research could support teachers by further investigating the impact of outdoor learning activities in the green schoolyard on children’s development and what constitutes a beneficial outdoor learning experience. As insight into the evidential value of outdoor learning can support teachers and institutions to acknowledge the green schoolyard as an outdoor learning environment and empower the formal status of outdoor learning.



CONCLUSION

As a first project to explore what teachers need to facilitate outdoor learning in the green schoolyard, we hope to have set the stage for future research in unraveling the professional qualities of an outdoor teacher and the characteristics and value of outdoor learning in green schoolyards. Altogether, our research suggests that trusting on one’s professional judgment, taking the time and just doing it, getting educated and inspired, embracing an outdoor pedagogical mindset, engaging in real-life experiences, and reflecting on these experiences can support teachers to establish outdoor learning in the green schoolyard. Furthermore, our findings imply the importance of understanding why outdoor learning should be facilitated and stress the importance of teamwork.
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Given the environmental problems humanity is currently facing, and considering that the future of the planet lies in the hands of children and their actions, research on the determinants of sustainable behaviors in children has become more relevant; nonetheless, studies on this topic focusing on children are scarce. Previous research on adults suggests, in an isolated manner, the relationship between connectedness to nature, the development of behaviors in favor of the environment, and positive results derived from them, such as happiness and well-being. In the present research, connectedness to nature was considered as a determinant of sustainable behaviors, and happiness was considered as a positive consequence of the latter. This research aimed to demonstrate the relationship between these variables in children. Two hundred and ninety-six children with an average age of 10.42 years old participated in the study, in which they responded to a research instrument that measured connectedness to nature, sustainable behaviors (pro-ecological behavior, frugality, altruism, and equity), and happiness. To analyze the relationships between these variables, a model of structural equations was specified and tested. The results revealed a significant relationship between connectedness to nature and sustainable behaviors, which, in turn, impact happiness. This suggests that children who perceive themselves as more connected to nature tend to perform more sustainable behaviors; also, the more pro-ecological, frugal, altruistic, and equitable the children are, the greater their perceived happiness will be. The implications for studying and promoting sustainable behaviors are discussed within the framework of positive psychology.
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INTRODUCTION

Environmental problems represent one of the most significant challenges humanity is currently facing, and, in such a scenario, children are important agents who could mitigate some of these environmental challenges; in their actions and in the relationship they have with the natural environment lays the opportunity to solve those problems. Hence the relevance of carrying out studies focused on this population.

This article is framed within environmental psychology (EP), which aims to study the relationships between behavior and the environment (Aragonés and Amérigo, 2010). Corral (2011) proposes that there are two aspects within EP: architectural psychology, which is interested in investigating the effects of the natural or built environment on behavior and its dispositions, and environmental conservation psychology, which is dedicated to studying the effects of human behavior on the environment. Olivos and Clayton (2017) point out that, although studies regarding the effects of the built environment and the self have a long tradition in EP, research focused on the role of nature in people’s construction of self and well-being were barely developed during the two first decades of the 21st century.

As environmental problems become worse, researchers are starting to focus their attention on the relationships between humans and nature and their effects on environmentally sustainable behavior (SB; Nisbet and Zelenski, 2013). Nisbet et al. (2009) draw attention to the fact that disconnection from the natural world may contribute to the destruction of the planet. Recently, the term nature-deficit disorder has been used to describe the lack of connectedness that children feel about the natural world; this concept is used to evoke a lack of a bond with other living beings (Howard, 2013). Authors like Zylstra et al. (2014) state that this disconnection from nature is mainly a consciousness problem, one that is fundamental among and for the convergent socio-ecological crises. This is of main importance for researchers and professionals concerned with environmental changes and degradation, since they see the solution to that problem as a way to develop environmental care and concern (Bruni et al., 2017).

Specialized literature offers different definitions for connectedness to nature. Mayer and Frantz (2004) conceptualize it as a trait of individuals that enables them to feel emotionally connected to the natural world. Nisbet et al. (2009) suggest the term nature relatedness, which they define as a relatively stable characteristic throughout time and all situations. This encompasses the appreciation and understanding of the interconnection between human beings and other living organisms and is more than love for nature or the enjoyment of its superficial facets: it includes an understanding of the importance of all of nature’s aspects, even those that are not esthetically attractive. Zylstra et al. (2014) define connectedness to nature as a stable state that includes cognitive, affective, and experiential symbiotic traits that reflect, through consistent attitudes and behaviors, sustained awareness of the interrelation between oneself and the rest of nature, which is in a continuum that includes both information and experience.

There are antecedents in the literature that have identified several benefits of connectedness to nature, including well-being (Mayer and Frantz, 2004; Nisbet and Zelenski, 2013; Zylstra et al., 2014; Olivos and Clayton, 2017), health (Nisbet and Zelenski, 2013), happiness (Nisbet and Zelenski, 2013; Zylstra et al., 2014), and a satisfying and meaningful life (Zylstra et al., 2014). Furthermore, Olivos and Clayton (2017) remark that connections with the natural environment can also have an indirect effect on well-being through pro-environmental behavior; on this matter, several studies expound that behaviors with a low environmental impact are related to happiness or satisfaction.

Several investigations reveal significant relationships between connectedness to nature and pro-ecological behaviors among the adult population (Olivos et al., 2013; Geng et al., 2015; Bruni et al., 2017). On the other hand, some researchers suggest that connectedness to nature is also related to pro-social behaviors. García et al. (2016) explain that people with a strong sense of connectedness to nature carry out a greater number of pro-ecological, frugal, fair, and altruistic behaviors, which altogether compose SB. Corral (2011) define SB as a series of actions aimed at the preservation of natural resources considering the integrity of plant and animal species, as well as the individual and social well-being of present and future generations.

Likewise, there are investigations that report a link between SB and happiness, finding a significant association between the two psychological factors and concluding that the more pro-ecological, frugal, altruistic, and equitable a person is, the more he or she experiences happiness (Corral-Verdugo et al., 2011; Tapia-Fonllem et al., 2013).

The amount of research and literature related to children’s pro-ecological attitudes and behaviors has no comparison to the number of works on the adult population, with most of the studies on this subject centered on adults (García et al., 2017). Fraijo et al. (2012) assert that it is important to arouse research interest in early age environmental education, since they consider it necessary to start aiming research efforts also at this population. Moreover, some authors point out that there are few assessments of children’s levels of connectedness to nature (Bragg et al., 2013). García et al. (2017) emphasize that studies on children could have greater effects on reducing environmental problems and increasing pro-ecological behaviors because early awareness can have better and long-lasting results.

One of the studies carried out on this topic on children is that of García et al. (2017), which expounds a relationship between connectedness to nature and pro-ecological behaviors; likewise, Collado et al. (2013) report a significant association between emotional affinity toward nature and ecological behaviors; finally, Capaldi et al. (2019) indicate that when children are in greater contact with nature, they report a greater willingness to protect it and be more pro-social.

Although previous studies have explored the relationship between connectedness to nature and pro-ecological behavior (Nisbet and Zelenski, 2013; Geng et al., 2015; Bruni et al., 2017), no studies have been conducted to address the association with the determinants of sustainable behavior except for the one performed on adults and conducted by García et al. (2016). Furthermore, despite the presence of research that has analyzed the association between sustainable behavior and happiness (Corral-Verdugo et al., 2011; Tapia-Fonllem et al., 2013), no studies were found that have proven the direct and indirect relationships between children’s connectedness to nature and their sustainable behavior and the impact of the latter on their perceived happiness.

Therefore, the present research aimed to demonstrate the relationship between connectedness to nature and sustainable behaviors, as well as the impact of these two factors on the perceived happiness of children.



MATERIALS AND METHODS


Participants

Two hundred and ninety-six children from a northwestern Mexican city participated in this study: 175 girls and 121 boys whose ages ranged from 9 to 12 years (M = 10.42 years, DE = 1.00); 35.8% were 11 years old, 26.0% were 10 years old, 23.3% were 9 years old, and 14.9% were 12 years old. The children were enrolled in different education grades: fourth (38.5%), fifth (21.6%), and sixth (39.9%).



Instruments

Data collection was carried out through the application of three instruments: the first was a scale to measure connectedness to nature (Cheng and Monroe, 2012), which consists of 16 items in the Likert scale referring to the pleasure of seeing wildflowers and wild animals, hearing sounds of nature, touching animals and plants, and considering that human beings are part of the natural world, among other rates; the scale contains five response options (from 1 = strongly disagree to 5 = totally agree).

Measurement of sustainable behaviors (altruism, equity, frugality, and pro-ecological behavior) was performed by adapting the scales of Fraijo et al. (2012). To assess altruism actions, the scale consisted of nine items that describe selfless help behaviors to other people, such as giving away used clothing, giving money to the Red Cross, helping those who fall or are hurt, among others, with five options for answering (from 1 = never to 5 = always). Equity was measured through seven statements that pose equality between sexes, ages, socioeconomic conditions, and races, among others; in it, participants determine their degree of agreement using a response scale (from 1 = strongly disagree to 5 = strongly agree). Frugality was measured by using five negative items on a Likert-type scale, which state behaviors such as using money to buy sweets, buying more food than I am going to eat, buying shoes to combine with all clothes, and so on; there were five response options (from 1 = never to 5 = always). Pro-ecological behavior was measured by using 11 items on the Likert scale, where participants reported the frequency (from 1 = never to 5 = always) of behaviors bound to care for the natural environment (recycling, object reuse, saving water, and separating garbage).

Happiness was measured by three items of the Subjective Happiness Scale (SHS; Lyubomirsky and Lepper, 1999), which measures the perception of happiness experienced by means of statements that refer to considering oneself happy in general, compared to most peers, and enjoying life regardless of what happens, with a range of answers from 1 = not very happy to 7 = very happy.



Procedure

The instrument was self-administrated in the participants’ classroom with prior approval of the principals, teachers, and parents. Collaboration was requested from the children, explaining the purpose of the investigation to them and indicating that their participation was voluntary. The administration of the scales took about 20 min.



Data Analysis

The results were analyzed using univariate statistics (mean, standard deviation, maximum, and minimum values); for each scale, one indicator of internal consistency was computed (Cronbach’s alpha). A matrix of correlation between the analyzed variables (connectedness to nature, altruism, equity, frugality, pro-ecological behavior, and happiness) was also obtained.

To analyze the direct and indirect relationships between these variables, a structural equation model (SEM) utilizing the EQS statistical package was specified (Bentler, 2006). The authors assumed a previous understanding of the nature and dimensionality of the items for all scales, and due to the fact that parcels can be used to optimize the measurement structure (see Little et al., 2002), the scales were parceled into three indicators for each tested construct. In order to form the parcels, the authors randomly distributed the total number of items corresponding to each factor into the indicators. The exception was happiness, wherein all three items were considered without parceling. For this study, six first-order factors were pre-specified: (1) connectedness to nature, (2) happiness, (3) altruism, (4) equity, (5) frugality, and (6) pro-ecological behavior; where the last four formed a second-order factor called “sustainable behavior.” The specified model hypothesized that the connectedness to nature factor would affect the second-order factor “sustainable behavior,” while this would positively influence happiness.



RESULTS

Table 1 shows the univariate statistics of the scales, as well as their internal consistency. The mean values obtained were 4.32 in connectedness to nature, 4.25 in equity, 3.54 in pro-ecological behaviors, 3.40 in altruism, and 3.15 in frugality; scales ranged from 1 to 5, representing moderate levels in pro-ecological, altruistic and frugal behaviors, and higher scores in connectedness to nature and equity. In addition, the happiness scale mean was 5.8; in this scale, the scores range from 1 to 7, which indicates that children report a high level of happiness. The Cronbach’s alpha values of the scales varied from 0.68 to 0.81, indicating an adequate level of internal consistency. The items with the highest means in connectedness to nature were: picking up trash from the ground can help the environment, taking care of animals is important, and human beings are part of the natural world. Regarding altruistic behavior, the most self-reported were: I help someone who falls or gets hurt, and I give away used clothes to the poor. On equity, children reported a greater degree of agreement with the statements: men and women have the same right to make decisions, boys and girls have the same opportunity to study as far as they want, and I treat poor and rich people in the same way. The most common frugal behaviors were: not buying more food than I am going to eat and not spending money on games and toys – on this scale, it is necessary to keep in mind that, although children have power in making family consumption decisions, parents are directly responsible for these behaviors. The most frequent pro-ecological behaviors were: shutting off the water faucet while brushing teeth and turning off the lights in rooms where they are not being used. Regarding the values of the responses of the happiness items, they did not differ from each other.


TABLE 1. Univariate statistics and reliabilities of the used scales.

[image: Table 1]Table 2 exhibits the correlations between connectedness to nature, happiness, and the determinants of sustainable behavior (altruism, equity, frugality, and pro-ecological behavior). The highest correlation with happiness occurred between this factor and connectedness to nature, followed by those with altruism, pro-ecological behavior, equity, and frugality. The lowest association occurred between frugality and happiness.


TABLE 2. Correlations between variables.

[image: Table 2]Figure 1 exhibits the results of the structural model evaluating the relationship between connectedness to nature, sustainable behavior, and happiness. The factor loadings that connected the first-order factors with their corresponding indicators were high and significant (p < 0.05), revealing convergent construct validity for the used measures. Furthermore, the first-order factors (pro-ecological behavior, altruism, frugality, and equity) correlated significantly with their corresponding second-order factor (sustainable behavior), as revealed by the value and statistical significance (p < 0.05) of their factorial loadings. In the model of structural equations, it was found that connectedness to nature (structural coefficient = 0.66; p < 0.05) influences sustainable behavior, and in turn, as expected, this positively affects happiness (structural coefficient = 0.38; p < 0.05). Having said that, although the chi-square value (X2 = 203.26, 125 df) associated to this model was significant (p < 0.0001), the values of the practical indices Bentler Bonett Normed Fit Index (BBNFI; = 0.90), Bentler Bonnet Non-normed Fit Index (BBNNFI; = 0.94), Comparative Fit Index (CFI; = 0.95), as well as RMSEA (0.04), support the pertinence of this interrelations model.
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FIGURE 1. Structural model of sustainable behavior and happiness, predicted by connectedness to nature. Goodness of fit: X2 = 203.26 (125 d.f.) p = 0.000, BBNFI = 0.90, BBNNFI = 0.94, CFI = 0.95; RMSEA = 0.04; R2 Sustainable behavior = 0.42; R2 Happiness = 0.14.




DISCUSSION

The present study is framed within the positive sustainability psychology line of research, which studies the antecedents and positive consequences of pro-environmental or sustainable behaviors (Corral-Verdugo et al., 2011); according to Adams and Savahl (2017), there is a tendency to merge the theories of EP, sustainability, and positive psychology, emphasizing the importance that the natural environment commitment has in people’s well-being.

As previous research and our results show, there is a relationship between feeling connected to nature and carrying out sustainable behaviors (García et al., 2016) and also between carrying out sustainable behaviors and the happiness of individuals (Corral-Verdugo et al., 2011), and this also applies to children. In addition to the above, the most remarkable findings of the study reported here include the associations between connectedness to nature, the four determinants of sustainable behavior (altruism, equity, frugality, and pro-ecological behavior), and happiness. A possible exception to this conclusion is the relationship between frugality and happiness. Although frugal behaviors were correlated to the rest of the sustainable behavior indicators, and this aggregate of actions significantly predicted happiness, the matrix correlation revealed that frugality and happiness presented an almost-zero correlation. These findings agree with the results reported by previous research (Corral-Verdugo et al., 2011). One explanation for the lack of relationship between frugality and happiness could be that frugality may not have been voluntary, because although children influence consumption decisions, parents make the ultimate choice in these matters. Future studies may investigate this relationship by contrasting the correlations between happiness and voluntary frugality across age samples.

The findings of the model tested revealed that connectedness to nature impacts sustainable behaviors and that these result in happiness. This suggests that children who perceive themselves as more connected to nature tend to perform more sustainable behaviors, and the more pro-ecological, altruistic, frugal, and equitable the child is, the greater his or her perceived happiness will be. These results confirm findings presented in previous research carried out with adults, in the sense that connectedness to nature leads to performing protective behaviors for the sake of the physical (Nisbet and Zelenski, 2013; Geng et al., 2015; Bruni et al., 2017) and social environments (García et al., 2016, 2017), which in turn generate happiness (Corral-Verdugo et al., 2011; Tapia-Fonllem et al., 2013). However, none of those studies were focused on investigating these variables and the relationship between them in children; so, part of the purpose of this study was to contribute to fixing that gap in the specialized literature.

It is necessary to mention several limitations of this study: the number of participants, their age, and the fact that they lived in the same city; altogether, this makes it impossible to conclude that the sample is representative of the Mexican population aged 9 to 12 years. Besides, in spite of differences that may exist between socio-demographic data such as sex, age, and school grade, the results were not compared based on those characteristics. Furthermore, the use of self-report scales in the measurement of variables presents disadvantages compared to other, more objective data-collection techniques (e.g. observations, third-party reports, behavioral traces). In addition, in the measurement of frugality, although children have the power to make family consumption decisions, parents are directly responsible for these behaviors. Finally, the correlational research design could also be considered as a limitation, given its restrictions compared with experimental studies.

Despite these limitations, the findings of this study provide an advance in the knowledge about the positive psychology of sustainability in children, deepening it into the relationships between connectedness to nature, sustainable behaviors, and happiness. Fraijo et al. (2012) highlight the intention to look after future generations and not only for the present one, which should be taken into consideration in the study of sustainable behaviors. This study was focused on children, because the need to foster love for nature in them is increasingly being recognized nowadays, as children will be the future caretakers of natural places, and because it is from the love to nature that arises the need to protect it (Bragg et al., 2013).

Future research could solve the limitations of the present study, replicate the findings, and address what was proposed by Otto and Pensini (2017), who suggest further investigation of nature-based environmental education to promote ecological motivation in people, connectedness to nature, and environmental knowledge as complementary factors of ecological behavior. In addition, the development of research focused on educational and recreational interventions based on nature, including long-term follow-up (Bragg et al., 2013), should be considered, as should the documentation of tangible actions to move toward reconnection with nature, in order to collect evidence that supports and encourages these lines of research (Ives et al., 2018).
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Studies have shed light on the idea that people who have experiences in natural settings might be more aware of the environment. Learning gardens, as outdoor contexts, might contribute to the development of students’ affective relations toward nature, pro-environmental attitudes, and protective actions; neverthless, these aspects begging to be explored. This preliminary research investigates the impact that the use of organic gardens to teach natural sciences at university has on kindergarten pre-service teachers’ (KPST) connectedness to and conceptions of nature. The research follows a pre-/post-design and it uses a mixed methods approach. A total of 74 students completed four quantitative scales (INS, CCC, LCN, and NR-6), and 66 of them an open question about the concept of nature. After the garden experience, students scored higher in all the scales, nevertheless the change was significant only for INS and CCC. The phenomenographic analysis evidenced an initial predominant static and non-social concept of nature, biased toward the most obvious biological elements. After the garden-based learning experience, more informed conceptions of nature – including notions of complexity and systemic character – increased from 7 to 19%; however, statistical comparison was not significant. In spite of the absence of concluding results, further research is required to assess the role that learning gardens may play regarding connectedness to nature and pro-environmental behaviors.
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INTRODUCTION

The existence of a global environmental crisis is scientifically established (Lewis and Maslin, 2015); if current world’s population truly cares about future generations, the preservation of the planet appears as an obligation (Röckstrom and Karlberg, 2010). Thus, environmental education and sustainability education play a fundamental role in training citizens that are more aware of global change, and more environmentally responsible (Novo, 2017). Research supports that experiences in nature relate to the development of affective relations toward nature, pro-environmental attitudes, and protective actions (Chawla, 2009; Collado et al., 2013; Zelenski et al., 2015; Evans et al., 2018). However, contact with nature is becoming more infrequent in an increasingly urbanized world where most of the population is urban (World Watch Institute [WWI], 2016), in such a way that access to natural settings is not always possible, particularly for young people (International Union for Conservation of Nature [IUCN], 2016). The loss of human–nature interactions was reported 20 years ago and it is increasing, resulting in both the diminution of a range of benefits related to health and wellbeing, and in positive emotions, attitudes, and behaviors toward the environment (Soga and Gaston, 2016).

Since “direct experience of nature plays a significant, vital, and perhaps irreplaceable role in affective, cognitive, and evaluative development” (Kahn and Kellert, 2002, p.139), the need to increase education in nature or to naturalize school environments has been emphasized by International Union for Conservation of Nature [IUCN] (2016). There is empirical evidence of how outdoor classrooms increases wellbeing and boost subsequent classroom engagement (Kuo et al., 2018; Largo-Wight et al., 2018), and on the impacts of greening schoolyards on children’s health and wellbeing (Dyment and Reid, 2005; Johnson, 2007; Kelz et al., 2013; Dijk-Wesselius et al., 2018). Similarly, learning gardens are expected to allow children gaining outdoor learning experiences (Williams and Dixon, 2013; Sanders et al., 2018; Zelenika et al., 2018), and an incipient research shows their impacts on health (Dyg and Wistoft, 2018), including university students (Retzlaff-Fürst, 2016).

In Spain, the number of learning gardens is growing at primary and middle schools, and they are also being used as a context for natural sciences teaching in Higher Education, particularly for initial teacher training. Thus, University Organic Learning Gardens (UOLGs) allow students to experience sustainable land practices and encourage them to become aware of the need for nature conservation from cognitive, procedural, and affective dimensions (Eugenio and Aragón, 2016; Eugenio et al., 2018; Eugenio-Gozalbo et al., 2020). Pre-service teachers might become a key to spread knowledge and transfer pro-environmental values and skills to forthcoming generations, since whenever teachers perceive that implementing outdoor experiences result in school improvement (Sahrakhiz, 2017) and that support is given to them to further integrate the green schoolyard as a learning environment (Dijk-Wesselius et al., 2020).

Regarding the cognitive dimension, Nature, this is a widely used concept in both academic and daily languages, which has gained complexity over the time (Sharma and Buxton, 2018). Research highlights that students at different educational stages treat nature as synonymous of environment, and hold a range of conceptions of nature, from very simplistic (place for animals and plants to live), to more complex (dynamic domain with a diversity of biotic and abiotic elements, including humans, in relationships of mutual interdependence) (Loughland et al., 2002; Payne et al., 2014). In spite of this, students develop distinct perceptions, attitudes, and values about the natural world and the role people play in it, and they show inclination to protect and treat it with respect (Sharma and Buxton, 2018).

In this preliminary research, we aim to assess whether or not the use of UOLGs as learning contexts from where teaching natural sciences may influence cognitive and emotional dimensions of students’ relation with nature. Concretely, we will evaluate effects of compulsory natural sciences programs on connectedness to and the concept of nature in kindergarten pre-service teachers (KPST).



MATERIALS AND METHODS


Participants

A total of 74 KPST participated in this study enrolled in one of the two compulsory natural sciences programs that took place during a semester and used an UOLG as a main setting for practical science lectures. The two programs corresponded to two equivalent subjects of the Degrees in Pre-School Teacher Training in two universities. Both subjects met the official scientific curriculum for pre-school education and use an university garden that constitues living laboratory where learning and experimenting with living beings and processes. Garden facilities are similar and conformed by a cultivate area, a tool house, and composting drawers. Students at both programs work in groups on gardening tasks for 2-h sessions a total of about six or seven times during the course. In class sessions, a total 44 participants took part in Program 1 (University of the Basque Country) and 30 enrolled in Program 2 (University of Valladolid). From all participants, 67 were female and 7 were male (Mage = 22 years; SD = 2.1).



Measures

This research follows a mixed methodology to explore connections with the natural environment among KPST. As Creswell (2014) suggests, this procedure enables to deeper understand research question; in this regard, quantitative data would be better explained with qualitative ones. In this study, participants completed a questionnaire composed of several Likert scales aiming to measure cognitive, emotional, and attitudinal aspects of their connection to nature. Concretely, the whole sample filled up seven-point Likert scales: Inclusion of Nature in Self-Scale (INS) (Schultz, 2001), the Love and Care for Nature Scale (LCN) (Perkins, 2010), the Nature Relatedness (NR-6 Spanish version) (Pasca García, 2019), and a five-point Likert three-item scale about Climate Change Concerns (CCC)1. Additionally, an open question was used to explore the cognitive dimension: Imagine you are the teacher of Year-9 class and you need to explain what nature is. Please write down the way you would explain it to your students. All measures were completed at the beginning and at the end of the science programs.



Data Analysis

Firstly, several mean comparison analyses were conducted with SPSS 20.0 software for all the quantitative scales (N = 74). Secondly, the open question was analyzed basing on a phenomenographic approach (Marton, 1988, 2015) (N = 66 due to missing values). A final system of nine hierarchic categories of growing complexity was defined enclosing the whole range of KPST’s conceptions of Nature. The degree of agreement reached between two researchers regarding allocation of each nature definition (Cohen’s Kappa reliability coefficient average 0.92) fell within the suggested range. A detailed description of the phenomenographic procedure is enclosed in the Supplementary Material. Finally, using the nine categories, a Wilcoxon signed ranks test was done to compare the complexity of the definitions before and after the intervention.



RESULTS


Quantitative Data Analyses: Connectedness to Nature

For all the scales, participants considerably agreed, and higher values are found on the CCC scale (Tables 1, 2). The reliability analyses showed good adequacy for LCN and NR-6: Cronbach’s alpha was >0.8, meaning that these two scales have high consistency and they are adequate to measure connectedness to nature. Nevertheless, the reliability analysis for the CCC scale showed a Cronbach’s α of 0.66, indicating that the instrument is acceptable (Nunnally and Bernstein, 1994). Additional, several factor analyses were run resulting in one dimension scales (Tables 1, 2).


TABLE 1. Statistics, internal consistency for the four scales, and total variance explained for pre-test measures (N = 74).

[image: Table 1]
TABLE 2. Statistics, internal consistency for the four scales, and total variance explained for post-test measures (N = 74).

[image: Table 2]In order to identify differences between programs, an ANOVA was conducted, and non-significant differences were found. Therefore, the comparisons before and after the intervention using OLGs was conducted with then whole sample. Comparisons pre/post showed significant differences for the INS (t(64) = −2.626, p = 0.05) and the CCC (t(72) = −2.070, p = 0.05) scales, but not for the LCN and NR-6 scales (Figure 1).
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FIGURE 1. Comparison of pre-/post-intervention for INS, CCC, LCN, and NR-6.




Qualitative Data Analyses: Conceptions of Nature

Kindergarten pre-service teachers’ conceptions of nature were classified into nine categories corresponding to qualitatively different visions. Such categories were arranged to show the most important qualitative differences between conceptions, and from the least to the most inclusive and informed view (Table 3).


TABLE 3. Categorization of the main KPST’s conceptions about nature that were unveiled by means of phenomenographic analyses.

[image: Table 3]Kindergarten pre-service teachers who described nature using conceptions 1 to 5 understand it as a static entity, exclusively enlisting various bio and/or physical elements. From these static conceptions, some referred to nature as untouched or unmodified by humans (static pristine conceptions of nature: C1 and C2), while others did not explicitly acknowledge this aspect (static non-pristine conceptions: C3–C5). Finally, some of these students acknowledged the change and diversity of nature (C5).

Kindergarten pre-service teacher who described nature using conceptions 6 to 9 go beyond and describe it as a dynamic entity. From these dynamic conceptions, some focused exclusively on value-oriented human to nature interactions (utilitarian-C6, preservation-C7, or utilitarian + preservation-C8), whereas others showed a more informed ecological view (systemic-C9).

Kindergarten pre-service teacher who showed the most comprehensive conception of nature (C9) consider it as a series of relations between different earth systems, beyond the human-to-nature interactions. This view was systemic and complex, at least partially, and it is the most aligned with contemporary scientific conceptions.

A detailed description of the categories and examples of each are provided as Supplementary Material.

Initial results outline a predominant conception of nature which was not only static (62.1%), but also non-social and biased toward the most obvious elements. Concretely, only around 14% of KPST explicitly enclose humans into nature. The elements that are mentioned mainly correspond to the biosphere (“plants and animals”), while those corresponding to other earth systems are anecdotal, such as the references to the hydrosphere, the geosphere, or the atmosphere. Final results showed some changes, therefore, whereas the percentage of static views reduced the dynamic views increased (±3%). Outstandingly, the frequency of the most comprehensive conception of nature (C9) increased in 2.6 times.

In order to compare the conceptions of nature before and after the intervention, a Wilcoxon signed ranks test revealed non-significant differences pre/post when considering the complete system of nine categories (z = −0.734, p = 0.463).

Figure 2 shows the frequency of KPST’s conceptions of nature as grouped according to four main categories: Static pristine (ST-P) (C1 and C2); static non-pristine (ST) (C3–C5); dynamic only human–nature interactions (DYNA-H) (C6–C8); and finally, dynamic interactions among components of a complex system (DYN-NAT) (C9).
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FIGURE 2. Frequency (%) of KPST’s conceptions of nature before (in gray) and after (in black) the educational experience at the OLG.




DISCUSSION

This preliminary study aims to assess the impact that using UOLGs for practical science lessons may have on the emotional and cognitive dimensions of KPST’s relation with nature. Research studying educational experiences in natural environments uses quantitative (Kuo et al., 2018; Largo-Wight et al., 2018) or qualitative methods (Williams and Dixon, 2013), we follow a mixed methods approach, including quantitative analyses and a phenomenographic exploration to better understand the impact of the interventions. Regarding connectedness to nature, KPST considered themselves as relatively connected to nature, and their score values placed around five, higher that those found in other studies with Spanish undergraduates (Olivos and Aragonés, 2011; Amérigo et al., 2012). After taking part in the program, scores for the four scales increased, nonetheless significant differences were only identified for the INS and the CCC scales. Two ideas underline this result: one related to measure design and another linked to evaluated aspects. Firstly, KPST might be more willing to complete simple and graphic scales, such as the INS (Martin and Czellar, 2016), hence the drawing representation of nature and self might facilitate them to consider how much connected to the environment they feel, and such connection significantly increased. Secondly, in comparison to LCN and NR-6, INS and CCC measure more cognitive than emotional and attitudinal aspects; and significant differences were only shown for the cognitive dimension. This fact might indicate that, after the experience in the OLG, participants were more conscious on their connection to the natural environment but not more affectively connected.

The significant differences found in quantitative measures relate somehow with the conceptions of nature hold by KPST. The predominant initial conception of nature was mainly static, simplistic, non-social, and biased toward the most obvious natural elements. These results are similar to those reported in previous studies with students from different educational levels (Loughland et al., 2002; Payne et al., 2014), including KPST (Flogaitis and Agelidou, 2003). Similarly, previous research indicates that most students encountered difficulties with understanding nature as a complex and dynamic Earth system (Eilam, 2012; Sharma and Buxton, 2018). In our study, a previously reported tendency of students to exclude humans from their conception of the natural world (Shepardson et al., 2007; Li and Ernst, 2015) was also identified. The existence of a conceptual dichotomy between “nature” and “culture,” also named “human–nature binary,” has been widely discussed and considered characteristic of a western worldview in the modern era (Castree, 2013), but not universal (Descola, 2013). This is closely related to the utilitarian view that was shown by part of the students, which had also been identified in Sharma and Buxton’s (2018) research. Nevertheless, Li and Ernst (2015) reported that students could simultaneously show the inclination to protect and treat nature with respect, as it was the case for the students in C8.

After the garden experience, changes occurred mostly from conceptions included in the groups static non-pristine (C3–C5) and dynamic only human–nature interactions (C6–C8), in such a way that the number of definitions allocated into C9 (Systemic) increased from 7 to 19% of the total students. Relevant concepts of Ecology and Environmental Sciences, such as “cycles,” “ecosystem,” “global,” “interdependence,” or “biodiversity” appeared in the final KPTS’ definitions of nature, in line with previous findings on the use of UOLGs in Education for Sustainability (Eugenio et al., 2018). Albeit this increase, when the whole category system was quantitatively evaluated, non-statistically significant differences appeared.



CONCLUSION

Overall, KPST showed connection to nature, more related to cognitive than to emotional or attitudinal aspects, and their conceptions of nature seem to be predominantly simplistic. This might indicate that even though participants reported to be connected to nature, their idea about nature does not include a complex relation between all the living and non-living things and the processes and interactions occurring. Considering this idea, it seems that more research in OLG should be done to promote attachment, care, and love toward the environment, since attitudinal and emotional aspects of the environment link to pro-environmental behaviors (Schultz, 2001; Zelenski et al., 2015). From the point of view of science education, it is relevant to promote the evolution of students’ conceptions of nature toward a global, systemic, and multidimensional view. Flogaitis and Agelidou (2003) found that environmental education programs were not able to influence KPST’s conceptions of nature. It is known that learners’ conceptions are rooted systems of persistent ideas, which result difficult to change and thus remain even through different educational stages, coexisting in children and young of varying ages (Taber, 2015). Further efforts to better teach the complex, comprehensive, and macroscale aspects of the nature concept are undoubtedly necessary and valuable, particularly for initial teacher training. Additionally, research in the area should be conducted to understand the intricate relations between experience the natural environment and the connectedness and conception of nature.
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FOOTNOTES

1CCC’s items: Item 1, Climate change is real; Item 2, Climate change impacts my daily life; and Item 3, Usually, I behave pro-environmentally.
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School environment refers to the set of relationships that occur among members of a school community that are determined by structural, personal, and functional factors of the educational institution, which provide distinctiveness to schools. The school environment is an important factor when evaluating student well-being. Previous findings have shown that variables such as physical, academic, and social dimensions influence school environments. This research seeks to explain the relationship between school environment and the well-being of primary education students. To carry out this research, a total of 405 students from four public elementary schools in northwestern Mexico were selected to participate. The instrument used to measure the variables and the relationship of school environment and well-being is based on the three dimensions of school environment proposed by Kutsyuruba et al. (2015): Physical, social, and academic. Statistical analyses were carried out to determine the reliability and validity of the measurement scales using SPSS V20 and EQS software. Confirmatory factor analysis models were tested to determine the construct validity of each scale; then, an analysis via structural equation modeling was made to form an explanatory model obtaining acceptable practical and statistical indicators. Among the relationships in this study, our research identified the variable of school environments as an outcome determined by physical, academic, and social factors. School environment and student well-being variables were also found to be correlated.

Keywords: school environment, well-being, positive school, children, elementary school


INTRODUCTION

The study of the physical, social, and academic (curricular) conditions of the environment and the administrative organization of schools have been related to school environments and the well-being of students (Corral-Verdugo et al., 2015). Nowadays, it has become more common to find empirical studies that identify the impact of school environments on student well-being. For example, safe school environments and student well-being have been found to be significantly and strongly interrelated variables on research of various kinds of students’ needs (Kutsyuruba et al., 2015).

Primarily, research of positive school environment is focused on physical conditions: density, privacy, activity areas, open spaces, and, even, green areas. Some of the most researched effects from physical elements have been the ones resulting from noise, lighting and colors, temperature and humidity, decoration, and furniture, since they contain properties that have effects on people’s behavior; nevertheless, despite having found evidence of these effects, the results are not considered entirely conclusive (Olivos and Amérigo, 2010). The quality of these conditions in school infrastructure can have direct effects on the behavior and cognitive, social, and emotional development of children (Prescott and David, 1976; Wohlwill and Heft, 1987; Moore et al., 2003). In other words, the school space is considered a didactic agent that helps to offer optimal physical conditions for the development of the teaching-learning process. Likewise, it allows for the creation of an adequate environment for the development of students’ abilities, fostering their autonomy as well as teacher motivation.

Romañá (1994) focused on the role that the environment takes as an object of attention for learning. There are three ideas about how it has been addressed: (a) conceiving the environment as an educator: the nature of physical elements of the environment as socializing agents themselves; (b) considering it as an educational object for the valuation and conservation of the environment, and (c) and conceiving it as an educational or didactic resource; in other words, as a pedagogical utility factor.

Olivos and Amérigo (2010) performed a historical review and background check on the study of the connection between environment and education and identified that it had been studied in the fields of pedagogy, where it had been called “environmental pedagogy” (Göttler, 1955) or “mesological pedagogy” (Zaniewski, 1952); and psychology, under the term “classroom ecology” (Sommer, 1967; Weinstein, 1979). Other authors have also underlined how the emotional dimension is an important component in the development of evaluation competences, such as for example, the aesthetic evaluation experience, and we argue that this component could also be relevant for the evaluation of school environments (e.g., Mastandrea, 2014; Mastandrea and Crano, 2019).

At the end of the 20th century, environmental psychology focused its attention on the study of school environments, specifically on aspects of practical conditions such as ergonomics and architecture, considering particular physical aspects of the school environment and its role in the process of teaching learning and even associating it with academic performance (Holahan, 1986; Gump, 1987; Bell et al., 1990; Gifford, 2007; Amedeo et al., 2008).

However, there are always challenges for the design and management of educational spaces and they overcome the traditional difficulties of improving the teaching-learning process in conflictful conditions resulting from social interaction within school environments. A wide range of studies has found a reduction of negative or violent behaviors that are usually present in schools are due to management changes in physical environments (Bosworth et al., 2011; Steffgen et al., 2013; Cornell et al., 2015). Current trends in educational intervention consider the promotion of positive personal interactions as a priority and as a cause or consequence of harmonious activities of the school with its environment, putting integration into practice (Corral-Verdugo et al., 2015).

It is in the second decade of the 21st century when special attention was paid to the study of school environments (Bernardes and Vergara, 2017), school climate (Wang and Degol, 2016; Maxwell et al., 2017) and its connection with student well-being (Bird and Markle, 2012; Borkar, 2016).

Currently, research on physical aspects in school environments has gained attention as a result of the theoretical relevance of the human-environment link, the new conceptions about the importance of social interactions in the educational environment, and questions about the objectives of education in the modern world (Aldridge and McChesney, 2018; Lundberg and Abdelzadeh, 2019).

In existing literature, this has been an extensively investigated subject in an attempt to depict a complete model of school environments. We have not only taken into consideration the contributions of Thapa et al. (2013), who identify five dimensions that converge in security, social relations, teaching/learning, institutional environment (both physical and administrative), and process of school improvement; but also the ones from Bradshaw et al. (2014), who suggested that there are three elements that affect the formation of safe and supportive school models, including the variables of commitment, safety, and environment. Both reflect the evolution of research in this area; and, despite their success in the identification of some relevant dimensions of school environment, they still suffer from a lack of variables to consider.

Particularly, as a basis for this study, we reference the contributions of Kutsyuruba et al. (2015) which, as a result from an exhaustive review of published empirical evidence, conclude in a common axis categorization of the school environment named “dimensions of the school climate” that consists of three main categories: (a) physical, refers to the condition of school facilities, the environmental quality of schools, and their relationship with the educational performance and behavior of students; (b) academic, where it is mentioned that the personal skills and characteristics of teachers serve as factors for the development of their students; and finally, (c) social, this specific category suggests that the quality of relationships between members of the school community is fundamental in the configuration of the school climate. These categories shape a conceptual framework that can be regarded as a multidimensional construction of the components and conditions of a positive or safe school environment (Kutsyuruba et al., 2015).

Our study incorporates and integrates these three dimensions into a variable called school environment and evaluates its impact on student well-being. The participating population consists of children from fifth and sixth grade of primary education in Hermosillo, Mexico. Figure 1 shows the hypothetical model of variable correlations under study, where we propose that the physical dimension comprises the classroom, playground, and library elements; that the academic dimension consists of variables related to students, teaching methodology, didactic strategies, and evaluation; and the social dimension is constituted by justice, sustainability, and social behavior.


[image: image]

FIGURE 1. Hypothetic model of the relationship between school environment and well-being.




CONCEPTUALIZATION OF CATEGORIES IN THE STUDY


School Environment


Physical


Classroom

Space for the delivery of materials that correspond to the areas of basic knowledge where students and teachers interact with furniture that enables individual or group work. Recently it has been mentioned that specific characteristics of the classroom’s physical environment are related to student satisfaction, attitudes, and evaluation of the quality of the course (Fraser, 2015; Han et al., 2019).



School yard

Spaces in which students perform educational, civic, recreational, and food-related activities. In a recent study, Dilbil and Basaran (2017) argue that playgrounds positively affected cognitive development and levels of attachment of children to school.



Libraries

Space that is well-conditioned to read, learn, and consult a bibliographic collection belonging to the school community where students can interact and work. Schultz-Jones (2011) conducted a study to explain how an evaluation of the learning environment of the school library can be used to demonstrate a positive impact on student performance.



Student relationship

In the educational context, the teacher–student relationship is one of the most outstanding academic interactions at the core of the teaching-learning process. Even though this interaction is composed by many other elements, this relationship is the one that plays the most important role when it comes to meeting educational objectives (Bertoglia, 2008). Affective teacher–student communication and interaction plays an important role in building a teacher–student support relationship and a positive classroom environment (Roorda et al., 2011; Poulou, 2014).



Teaching methods

The didactic methods are part of the methodological aptitudes that a trainer must have. This means that these types of methods will influence the degree of intervention of the trainer on the student (Calvo, 2006). Teachers’ classroom management practices have a direct impact on the probability of success of their students (Gage et al., 2018). Classroom management and methods are a major challenge for teachers and school administrators, often qualified as the main area of concern for teachers and the most common reason why many choose to leave their profession. Recently, academic research on emotional health, especially during the early years of childhood, has had a greater interest in social and emotional learning and its relationship with the improvement of student behavior (Caldarella et al., 2012).



Evaluation

For Bordas and Cabrera (2001), an evaluation system within the classroom will be convenient as long as the students feel like active agents; learn to value their actions and learning, know and understand the curricular objectives; as well as understand the aspects of evaluation in certain tasks. Since the data that teachers receive from their evaluation serve as references for the future, it is necessary to think more deeply about the content of these evaluations, in addition to how we can create conditions for teachers to use this evaluation to inform their instructional methods (Datnow and Hubbard, 2015).



Teaching strategies

The term strategy implies reflexive planning to do something by applying any general model used in the classroom (Orlich et al., 2012). Previous studies have concluded that teachers in primary education use different teaching strategies as students gain knowledge through experience, participation in education, express their opinion, and solve problems (Hus and Grmek, 2011).



Social


Justice

Konow (2003) refers to justice as a virtue that is attached to what is morally correct, concerning the ethics, rationality, natural law, equity, or religion in which they base their foundations.



Sustainability

Regarding sustainability, it is important to mention that there are two studies that have prioritized the analysis of sustainable or environmental education. These are “Literature on Environmental Education” (De Castro, 2010) and “Education for Sustainability” by Corral (2010) which required this component to focus more on environmental protection behaviors, forgetting the point that students can obtain various types of benefits when practicing sustainable behaviors (Corral-Verdugo et al., 2015).



Social coexistence

Refers to the way students relate with others and how those relationships have important consequences in his/her personal development. Ponferrada-Arteaga and Carrasco-Pons (2010) explain that the emotional expectations that students have about their own school and the degree of recognition and legitimization of the differences manifested by the practices of the school institution influence how students deal with each other at school. A study made by Tian et al. (2016) shows that social support experienced in school is significantly related to subjective well-being.



Well-Being

Well-being is often interpreted as growth and human satisfaction; it is deeply influenced by the surrounding contexts of people’s lives and, as such, the opportunities for self-realization (Ryff and Singer, 2008). Well-being incorporates the challenges that individuals face in their attempts to fully function and realize their potential (Keyes, 2006; Medina-Calvillo et al., 2013).

One of the reasons why this topic was chosen is because literature that analyzes the conditions of school environments at the basic level requires empiric evidence that proves its impact in children well-being.



MATERIALS AND METHODS

The main objective of the study was to test a model where the variable “school environment” is determined by physical, academic, and social dimensions. Our variables were “school environment” and “well-being.” The aim of the study focused on a correlational methodology with the purpose of measuring the degree of relationship between the variables mentioned above (Sampieri et al., 1998). It also has a non-experimental design, since the phenomenon was experienced and measured as it occurred in its natural context. We employed an instrument consisting of different scales that evaluate each of the variables and constructions of the model (Supplementary Data Sheet 1).


Participants

Four primary schools at the primary level were evaluated, two of them public and two private, all in the city of Hermosillo, Mexico. A total of 405 students were surveyed, 212 females and 193 males, aged between 10 and 12. At the time of the study, the students were in the fifth and sixth grade of primary school.



Measurements

After deciding on what type of data needed to be collected, the instrument chosen was a survey that consisted of four variables divided in 11 subscales for a total of 63 items. In addition, the survey also included a brief questionnaire inquiring about certain demographic variables related to gender, grade, age, and school.


Physical Dimension

This scale assessed the educational spaces such as the classroom, the school yards, and the library. It comprised 15 items and was a semantic differential type scale, where two opposing adjectives are presented and the response is selected from six intermediate values.



Academic Dimension

A 24-item scale divided into four subscales: teacher’s relationship with students, teaching methodology, evaluation, and teaching strategies. All subscales were structured with Likert questions, where the response options were “never,” “almost never,” “almost always,” and “always.” In relationship with other students, they were presented with a scale consisting of eight items; the didactic methodology scale has 10 items; the evaluation scale with four items; and, finally, the scale of teaching strategies which includes four items.



Social Dimension

Contained three subscales with 11 items, the first one, referring to justice, included four semantic differential type items. The next section, sustainability, was composed of four items also elaborated in Likert scales with four response options going from “never” to “always.” Finally, the social coexistence scale (Fraijo-Sing et al., 2014) evaluated three groups of social interaction, two corresponding to school and one from home, was a Likert scale about satisfaction with five response options ranging from “very unsatisfied” to “very satisfied.”



Well-Being

An adaptation for children of the Van Dierendonck (2004) version of Ryff’s (1989) psychological well-being scale (psychological well-being scales, SPWB), from which 13 items were selected, corresponding to the categories of self-acceptance, personal growth, and purpose with life.

Except for the social coexistence and well-being scale, the rest were specifically developed for the purpose of this study and were tested in a regional context (Northern Mexico).



Procedure

First, a non-random sample was selected; that is, there was a process by which data were extracted to be analyzed, where the universe consists of elementary school students from the city of Hermosillo, Mexico. In the next phase, there was a request for authorization from the directors of the educational institutions to proceed with the application of the instrument. This was carried out in a period of 2 weeks, when students were surveyed in groups in their respective classrooms, without teacher intervention but with their approval.

It is important to emphasize that this instrument was tested as reliable and valid by comparing the magnitude of the different variables and indicators. Once the surveys were answered and the numerical valuations of variables were made, we obtained ranges of values for the responses, as well as the different trends obtained. Through this data analysis, we transformed the data into information that was used to answer our research questions by using the Statistical Package for Social Sciences (SPSS v21.0). Using this, we analyzed the psychometric properties and construct validity through exploratory factor analysis, reliability through Cronbach’s alpha, analysis of descriptive data of each of the scales, and correlation coefficients between the scales (Supplementary Table 1).

Subsequently, we tested the structural model using the statistical program EQS. First, we analyzed the measurement models of each of the variables. Then, we performed a structural model analysis to test the model of school environments using procedures in first instance plot development (sets of two variables). Likewise, first and second order variables were formed.



RESULTS

Table 1 shows the correlation matrix of the measured variables of scholar environment and their internal consistencies. The Cronbach’s alpha values in all used scales turned out to be appropriate, indicating an acceptable reliability coefficient of the instruments. Overall, the correlations go from moderate, but statistically significant, to strongly correlated.


TABLE 1. Univariate statistics and their relationship to school environment and well-being.
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Structural Model

Figure 2 shows the structural model that illustrates the relationship between the variables “school environment” (composed of physical, academic, and social factors) and “well-being.” In reference to model fitting and its interpretation, researchers use numerous goodness-of-fit indicators to assess a model. Some common fit indexes are the normed fit index (NFI), non-normed fit index (NNFI), and comparative fit index (CFI) (Hu and Bentler, 1999). Absolute fit indexes were also employed to evaluate the degree to which the model proposed and how the actual data variance–covariance matrices compare. Some absolute fit indexes include the chi-square statistic and the standardized root-mean-square residual (Bentler, 1995). We can verify that the indicators of goodness of statistical adjustment (X2 = 570.99, 307 df, p = 0.000) were not significant, so there are no apparent reasons, in mathematical matter (Corral-Verdugo, 1995), to discard this model and the relationships that are illustrated in it. On the other hand, it should also be noted that the goodness of fit indexes adjustments (BBNFI = 0.90, BBNNFI = 0.91, CFI = 0.93, RMSEA = 0.04.) show that the structural model is supported by the amount of data that was presented in this sample, since all values are equal to or greater than 0.90 (Bentler, 1990).
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FIGURE 2. Structural model of the relationship between school environment and well-being. Goodness of fit: X2 = 570.99 (307 df), p = 0.000, BBNFI = 0.90, BBNNFI = 0.91, CFI = 0.93, RMSEA = 0.04. Well-being R2 = 0.35.




DISCUSSION

Our research was presented with the chance to provide additional empirical evidence to the conclusions of the work of Kutsyuruba et al. (2015), who determined integrative categories associated with studies on school climate and proposed a three-dimensional model: physical, academic, and social. Other studies have offered a conceptual framework derived from a multidimensional construction of components and conditions of a positive school environment (Wang and Degol, 2016). In addition to confirming the relevance of this theoretical–conceptual approach, we recognized a causal relationship between the school environment and the well-being of elementary education students who participated in the study (Aldridge and McChesney, 2018).

The hypothetical model that guided this research was confirmed by the structural model’s second order factor called “school environment” which was shaped by the three dimensions suggested by Kutsyuruba et al. (2015): physical, academic, and social. In turn, the “school environment” had an effect on the “well-being” variable (Ryff and Singer, 2008), which also allowed us to verify the relevance of the suggestions made by Corral-Verdugo et al. (2015) in their review and conceptualization of a “positive school.”

Hypothesized first-order factors were also conformed by their respective measures and by the nesting of their variables. Confirming these relationships leads us to conclude that the present estimation and evaluation of the school environment dimension model was measured in a valid and pertinent manner for this construct. Results obtained by this model support the ideas of the three-dimensional construct of Kutsyuruba et al. (2015) and confirm this theoretical model in the reality of children of fifth and sixth grade of basic education in Hermosillo, Mexico.

Such remarks allow for some reassurance that we have established some of the variables that could influence a positive school climate (Bosworth et al., 2011; Aldridge and McChesney, 2018). In the three dimensions proposed by the model, we can also identify the actions required in order to impact on well-being and its relationship with the academic achievement of the students (Maxwell et al., 2017), their ways of relating to teachers (Roorda et al., 2011), and the relationships they establish with peers and others in their environment (Tian et al., 2016).

In other regards, this work suffers from limitations notably related to methodological aspects and the means used to collect data. Even when speaking about the validity of the instruments and statistical procedures that account for their reliability, the surveys used for this analysis were specifically developed for the purpose of this study on a non-random sample, which may compromise the generalizability of our findings, despite obtaining acceptable goodness of fit indexes. Therefore, we recommend future research should therefore seek to address this issue by devising a specific method for gathering data on random samples by the means of surveys.

A key strength of this research lies within the integration of the three aspects considered in our model. Some studies have discussed variables related to well-being. For instance, how the physical design of space affects learning and the well-being of children (Martin, 2016); how teacher support and the ways it is perceived by students impacts well-being (Reddy et al., 2003); and also, the way social relationships with companions and peers may serve as a protective factor for well-being (Lindberg and Swanberg, 2006). However, gathering all of these variables into a single model can be considered to be a significant step forward in the study of student well-being, as well as which variables should be considered in order to design and promote the implementation of programs concerning well-being in school environments.



CONCLUSION

The posture of a school environment factor constituted by physical, social, and academic components was verified and adequately supported by the data gathered in our study and the structural model obtained in Figure 2. The school environment factor also correlated significantly with a measure of well-being as proposed by our hypothetic model. Moreover, our measure of school environment was found to be a valid one given regarding internal consistency where all factors have a reasonable level of reliability; we can see that all the variables show acceptable correlation values as we also consider the goodness of fit indexes obtained.

Our model confirmed that, in order to promote subjective well-being, schools must facilitate the optimal development of people by accepting that all students possess differentiated strengths, recognize its students’ abilities, and offer school environments that imply positivity in aspects concerning the physical, social, and didactic spheres of school life. Insights into these aspects are expected to contribute to a better understanding of how they correspond harmoniously with the abilities and expectations of the students (Corral-Verdugo et al., 2015; Maxwell et al., 2017). The potential implementation of these findings has been widely described in literature. A school should aim its goals toward the promotion of the subjective well-being of its students, without neglecting the purposes of developing academic and cognitive skills (Huebner et al., 2009).

In order to design an accurate system, knowledge of the factors that contribute to well-being in school environments is necessary. The application of these research findings should be focused on the advocacy of curricula that embodies these factors, in such a manner that may comprise better practices in school environments (Bird and Markle, 2012). A more interesting and practical scenario would be if findings such as the ones found in this study could be oriented toward the outlining or amelioration of public education programs dedicated to student’s prosperity, learning, and well-being.
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Half of the world’s population live in the urban environment. Lifestyle changes in the 20th century have led to spending more time indoors and less in nature. Due to safety concerns, longer hours in formal education, as well as lack of suitable outdoor environments, children in particular have been found to spend very little time outdoors. We have an opportunity, both timely and unique to have our children (re)connect with nature. Nature connection is a subjective state and trait that encompasses affective, cognitive, and experiential aspects in addition to being positively associated with wellbeing, and strong predictor of pro-environmental attitudes and behaviors. This mini-review brings together recent studies that report on interventions to increase nature connection in children. Fourteen studies were identified through electronic searches of Web of Science, Scopus, PsychInfo, ERIC, and Google Scholar. The review aims to offer an overview of the interventions identified, provide a snapshot of the current state of the literature, briefly present themes and trends in the studies identified in relation to nature connection in young people, and propose potential guidelines for future work.
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INTRODUCTION

In the 21st century, numerous voices have been calling for children and adults to (re)connect with nature, both as a wellbeing intervention for humans, but also for environmental sustainability (Miller, 2006; Barker, 2007; Louv, 2008; Capaldi et al., 2015; Díaz et al., 2015). Nature connection, the concept that describes the human–nature relationship, has been described in numerous ways. These related, but not identical constructs have at different times been defined as inclusion of nature in self (Schultz, 2002), nature relatedness (Nisbet et al., 2009), emotional affinity toward nature (Müller et al., 2009), and nature connectedness (Mayer and Frantz, 2004). Despite the subtle differences in these constructs, as well as different instruments to measure them, the underlying construct is very similar and it refers to our perceived and subjective connection to the non- human natural world (Capaldi et al., 2014). A review exploring the similarities and differences between the constructs and measures found that not only do the measures correlated strongly with each other, but that they also shared similar correlations with measures of wellbeing, and ecological beliefs and behaviors (Tam, 2013). For this reason, this paper will include all the constructs mentioned above, and use the umbrella term “nature connection” for ease.

Several studies have found nature connection is positively associated with wellbeing in adults and children (Mayer and Frantz, 2004; Howell et al., 2011; Nisbet and Zelenski, 2013; Capaldi et al., 2014; Zelenski and Nisbet, 2014; RSPB, 2015). Moreover, feeling close to the natural world has been found to correlate positively with pro-environmental attitudes and ecological behaviors (Mayer and Frantz, 2004; Leary et al., 2008; Nisbet et al., 2009; Frantz and Mayer, 2014). In fact, nature connectedness is a stronger predictor of ecological behaviors in children, than environmental knowledge (Otto and Pensini, 2017). For these reasons, nature connection has been identified as a suitable focus for assessing environmental education (EE) programs (Frantz and Mayer, 2014), as well as a distinct goal for early years’ environmental and outdoor education (Otto and Pensini, 2017; Barrable and Arvanitis, 2018; Barrable, 2019a, b).

Childhood is often seen as a time of development for values and beliefs (Wigfield and Eccles, 2002). There is also evidence to suggest that adult nature connection and environmental stewardship may have their roots in childhood (Wells and Lekies, 2006; Andrejewski et al., 2011). Therefore, this current mini-review focuses on activities and interventions that aim to promote nature connection in children. More specifically, the review aims to identify and summarize the key points of interventions that promote a connection to nature in people <18 years of age, and provide some guidelines for future research.



MATERIALS AND METHODS


Inclusion Criteria

In order to find interventions that promote nature connection the author conducted a literature search adopting the following inclusion criteria. The articles identified had to (i) be published in peer-reviewed journals; (ii) be in the English language; (iii) have used experimental or quasi-experimental design, including randomized controlled trials (RCTs), pre- and post-testing with or without control groups, and included both between- and within-subjects testing; (iv) have nature connection as a dependent variable; (v) have used a validated instrument for that age group to measure nature connection; and finally (vi) majority of participants were under the age of 18 years.



Data Sources and Search Strategy

In order to gain a comprehensive coverage of the literature, the following three-fold strategy was used.


(1)Keyword searches were undertaken in the following scientific databases: Web of Science, Scopus, PsychInfo, ERIC, and Google Scholar. The terms used were “nature relatedness,” “connection to nature,” and “nature connect∗,” in combination with “intervention,” “measure,” and “testing.”

(2)Specific appropriate journals (such as Journal of Environmental Psychology, Environment and Behavior, Ecopsychology, and others) were targeted and searched using the same terms as above.

(3)Finally, by using Google Scholar the first author manually looked through all publications that cited any of the articles of validation of nature connection measures.



The following information was extracted from each of the publications: age and number of participants, length and type of intervention, design, nature connection measure used, and finally effect size, if reported.



RESULTS

A total of 3794 articles were initially identified, with 635 remained after duplicates were removed. Those were then screened by title and abstract. Forty-three full articles were read and finally 14 articles were identified as meeting all inclusion criteria.

The ages of participants in the studies ranged from 6 years of age (Bruni et al., 2017) to 19 (Sellmann and Bogner, 2013). All of the studies included pre- and post-intervention measurements, while five also included a control group. The length of activities reported on varied widely, from a short, two-hour field trip reported in Boeve-de Pauw et al. (2019) to programs that lasted several weeks and included regular weekly classes (e.g., Hignett et al., 2018). Environments were also diverse, ranging from the South African bush to the Scottish Highlands, and included urban and wild nature, indoor environments, and coastal areas. Nine of the studies describe activities that were characterized by the authors as EE, while the rest were a mixture of outdoor leisure activities, camps, expeditions, and other educational activities. Several scales were used, which are reported in Table 1.


TABLE 1. Interventions to increase nature connection as identified in review.
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SUMMARY OF KEY THEMES


Participant Age as an Influencing Factor

Some studies looked at the effect of age and reported significant findings. Braun and Dierkes (2017) found that there were significant age-based differences between the samples tested for baseline nature connection, with younger children (10–12) having higher nature connection compared to the older (13–15) group. During analysis, for the 5-day programs 7–9-year olds exhibited the largest shift, while for the 1-day intervention, it was the 17–19-year-old group that showed the greatest positive shift. Finally, looking at follow up after 6 weeks, these two groups (10–12 and 17–19) exhibited highest retention of nature connection, with 13–15 showing the biggest decline. Liefländer et al. (2013) reported a marked difference in baseline nature connection levels between younger (9–10-year-old) and older (11–13-year-old) pupils. While both groups showed an increase in levels immediately post intervention, only the younger group (9–10) sustained this at the four-week follow up, indicating perhaps that changes in nature connection in younger children are more likely to be permanent.



Length, Type of Intervention, and Environment

In studies that compared similar interventions with differing lengths, the longer interventions seemed to have a greater impact on nature connection (e.g., Sellmann and Bogner, 2013; Braun and Dierkes, 2017). As this trend is observed only within studies, it is impossible to determine whether it is the type, density, or length of the activity that has the effect.

Most of the activities reported on in the studies included in this review were knowledge-rich, with a distinct EE element. Kossack and Bogner (2012) report a negative effect of high information content, while Collado et al. (2013) suggest that enjoyment and play may have a positive effect on nature connection in children. Bruni et al. (2017) found that only the activity in which children engaged artistically with the natural world, such as narrative writing, art work, and photography, created a positive shift in nature connection. Immersive experiences and free outdoor play were seen as a positive feature by Mullenbach et al. (2018) as well as Schneider and Schaal (2017). There was heterogeneity in the types of environments reported, and these environments were idiosyncratic to the location of the study. As such it is difficult to draw any conclusions. A breakdown of different environments can be seen in Table 1, and in relation to effect size of intervention in Figure 1C.
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FIGURE 1. (A) Non-linear responses to an intervention. (B) A poorly fitted linear model and a better fit logistic/binomial model to a simulated curved dataset. (C) Standardized effect with increasing sample size, environment type as a text label.




Baseline Connection to Nature and Ceiling Effect

Overall participants with lower nature connection during pre-testing seemed to make the biggest gain in most studies (Braun and Dierkes, 2017; Schneider and Schaal, 2017; Bruni et al., 2018; Boeve-de Pauw et al., 2019). This could be attributed to a number of potential factors, including a larger observed effect on children who had not previously had contact with natural environments, due to novelty. Additionally, this could be seen to support the Biophila hypothesis (Kellert and Wilson, 1995) that describes an innate tendency of humans to seek connection to nature. Potential methodological reasons may relate to the ceiling effect, explored below. Ceiling effects were reported in several studies (Ernst and Theimer, 2011; Kossack and Bogner, 2012; Barton et al., 2016) which may present a limitation of the instruments used to measure nature connection in young people, with the instrument technically only capable of measuring variation across 50% of its range of values. It may also be an interesting general property shared across many participants (i.e. an innate, above-average connection to nature).



Analytic Issues and Implications Study Design

The response of the measure to an intervention may not be linear in nature (Figure 1A). For example, it may be that a hypothetical response to an intervention could rise quickly to a set level (asymptotic); have a threshold value resulting in a sharp increase to a leveling off point (logistic); have a constant rate of increase (exponential); or even in some rare cases the response could be linear. There is some tantalizing evidence that such non-linear relationships may exist, particularly when contrasting the effect of interventions in children at either end of the age range, or who start with different baseline nature connectedness scores (Braun and Dierkes, 2017).

Measurements from all but one of the instruments (IAT) have a second property that confounds their analysis using simple statistical tests. Variables from these instruments tend to be bounded (e.g., between one and five) with a great opportunity for variance at the center of a scale, and none at either extreme value. These mean–variance relationships tend not to conform well with linear regression, t-testing, and analysis of variance (ANOVA). This has been recognized by statisticians for some time (Nelder and Wedderburn, 1972) resulting in the development of generalized linear models (GLMs). Such models have matured with statistical computing and can explore the effect of independent variables and covariates on a plethora of measured outcomes. Beta, binomial, or quasibinomial GLMs are better suited to handling instruments with bounded outcomes, particularly when a ceiling or floor effect may be present (Figure 1B), and as such study design should take this into account to avoid poorly fitted models (Furr, 2011).



Recommendations for Further Research

Using CEBM guidelines to evaluate evidence, we noted that most papers would be classified as level 3, i.e., non-randomized comparisons, with a single level 2 study, i.e., a RCT (Braun and Dierkes, 2017) and several level 4 studies, i.e., case series, or pre- and post-studies (Howick et al., 2011). We discuss our evaluation below, ending with recommendations for the field to move forward. There is an aphorism in science of “no controls, no conclusions” (Crawley, 2014, p. 8). Five of the 14 studies incorporated a form of control, with even fewer contrasting their intervention with that of a control set. While pre–post measurements do mitigate this issue somewhat, it is still impossible to discount the possibility of a confounding variable running alongside the intervention, inducing the change (Pearl, 2009). A creative approach would be to incorporate a wait-list control. Recruitment should employ some element of randomization (including cluster randomization) to remove the possibility of systematic confounding variables.

Sample sizes varied over two orders of magnitude (n = 58 to n = 601) and it is conspicuous that the largest studies also reported some of the smallest effects (Figure 1C). Large effects in underpowered experiments are common, due to the conflated false discovery rate (Friston, 2012). Related to this, statistical power (1−β) as estimated through a post hoc power analysis (Cohen, 1988) revealed a range of values from the lowest of 0.06 through to the highest of 1.0. This may point toward a likelihood of false negatives in the literature, though it should be noted that half of the studies generally met the conventional threshold of statistical power equaling 0.8 for hypothesis tests. In order to protect against false negatives, we suggest the following as a general guide for minimum sample size, based on effect sizes observed in the most robustly conducted piece of work (Braun and Dierkes, 2017). Assuming an effect size of Cohen’s d ≈ 0.2 a sample size of n = 400 for unpaired, and n = 200 for paired (pre–post) comparisons should be able to detect an effect.

We noted the array of statistical approaches employed throughout the literature, from a simple comparison of means (with no standard deviations) through to thorough mixed-model analysis of co-variance (ANCOVA). Two of the 14 employed omnibus tests with post hoc pairwise comparisons, the remainder conducted multiple pairwise comparisons without some form of correction to minimize the multiple comparisons problem. The problem in its simplest form is that every pairwise comparison carries a type I error rate for m hypotheses (α = 1−0.95m). A single comparison yields a rate of 0.05, five comparisons is 0.23, and 10 comparisons is 0.4. In this set of studies, the most extreme example found conducted 63 pairwise comparisons across a single dataset, yielding an α of 0.96 and meaning that there almost certainly would be false positive observations. This inflation of error can be corrected to mitigate this issue somewhat, through a variety of approaches, the simplest of which being the Bonferroni correction (Dunnett, 1955; Aickin and Gensler, 1996).

To that end we suggest that as a minimum, researchers should clearly report means and standard deviations for each level or group in their study; and for summary statistics a minimum of test statistic, degrees of freedom, p-values, and effect sizes. Where the raw data of the experiment require extensive manipulation it is advised to make the dataset publicly available in an anonymized fashion.

General guidelines from the open science framework (OSF) could be used to improve the reliability, reproducibility, and generalizability of studies in this field of environmental and educational psychology (Munafò et al., 2017). We have covered design and analysis above, but other cultural practices could be adopted, such as pre-registration (van’t Veer and Giner-Sorolla, 2016), reporting of null results and more transparency in the sharing of data and the analytical workflow.



CONCLUSION

Throughout this review of studies that evaluate nature connection before and after different interventions, there is a notable absence of evaluations of different type of programs, for example nature kindergartens, forest schools, etc. An exception to this is the study by McCree et al. (2018) which evaluates several aspects of a forest school program in younger children. Part of the difficulty in making such evaluations is the fact that the majority of participants in such programs tend to be younger children (Knight, 2013), while at the same time no self-report instrument to measure nature connection in the early years’ age group currently exists (Barrable, 2019b). Finally, the hypothesis of a “critical period” for nature connection could be put to the test in future experimental research.

The majority of studies presented in this review explore EE programs, within a school or other educational context. However, new research suggests that the way to connect to nature is not necessarily through knowledge, but through beauty, emotion, and sustained contact (Lumber et al., 2017). More emphasis could be placed on measuring alternative activities that bring children in sustained or condensed contact with nature, such as forest schools, nature kindergartens, adventure activities, and wildlife expeditions.

Further research could include more non-educational interventions that look at the interaction between play or mindfulness, and nature connection (such as ones focused on adults, see Unsworth et al., 2016). Finally, being clear about our intention to facilitate nature connection in children and differentiating between simply providing children with opportunities to be in nature and fostering and nurturing connectedness could further help to identify and highlight which activities are most suited to increasing a child’s connection to the natural world.

The review identifies some points of note: One relates to age, and is in accordance with previous literature that highlight the importance of early emotional connection to nature (Wells and Lekies, 2006; Jalongo, 2014). Moreover, earlier studies have found that length of time, as well as time spent in nature during childhood are the two most significant predictors of emotional affinity toward the natural world (Kals et al., 1999; Andrejewski et al., 2011). This review reinforces this and further highlights the fact that changes in nature connection in younger children may be more resistant to change over time.

The second point relates to the way we measure nature connection and possible limitations of our current instruments. This includes limitations in the age-range of validated measures, no self-report measures currently exist for children under 8 years of age (Barrable, 2019a), as well as the fact that current measures may impose an artificial ceiling effect that prevents us from measuring changes in highly connected individuals.

Finally, the last point raised in this review relates to the design, recruitment, and consistency of reporting, which makes the quality of the evidence weaker than it could be, given the amount of effort and relative ease with which they could be rectified. To that effect, we propose the above guidelines for future research and reporting in this field.
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Living in rural areas has been described a driver for behaving in a pro-environmental way, mainly due to the more frequent contact with nature that people from rural areas have. However, the processes that link living in a rural area and behaving in a more ecological manner have not been systematically studied. Moreover, most studies have focused on adults living in developed countries. Given the importance that the actions conducted by people in developing countries have for the future of the environment, as well as the relevance of children’s pro-environmentalism for nature conservation, we present a brief research report examining the relationship between Mexican children’s place of residence and self-reported pro-environmental behavior (PEB). Participants were 200 children from Mexican rural areas (<1,000 inhabitants) and 200 from a Mexican urban city (>150,000 inhabitants). Children were between 9 and 12 years old. Children’s connection to nature was considered as a mediator in the relationship between children’s place of residence and PEB. Our findings revealed that rural children hold a stronger sense of connection to nature and behave in a more pro-environmental way than urban children. In addition, place of residence was directly and positively linked to their PEBs, and this relationship was mediated by children’s connection to nature. The relationship between connection to nature and PEB was stronger for girls than for boys. The model explained 45% of the variance of children’s self-reported PEBs.

Keywords: connection, nature, pro-environmental behavior, urban, rural


INTRODUCTION

Human actions negatively affect the health of our planet (Milfont and Schultz, 2016; Evans, 2019). Environmental psychologists have long tried to find ways to mitigate the negative consequences that human behavior has on nature, mainly through the promotion of a sustainable way of living (Schutte and Bhullar, 2017; Rosa et al., 2018). One way of doing this is through instilling pro-environmental behaviors (PEBs). PEB have been described as deliberate and effective behaviors that protect the natural environment (Corral, 2010).

Most of the studies of PEB have been conducted with adults. The role played by children in the protection of nature has been largely overlooked (Collado and Sorrel, 2019). Moreover, the majority of knowledge gained about the drivers of PEB relates to people living in developed countries. This ignores those living in developing countries who, according to the World Trade Organization (World Trade Organization [WTO], 2014), have an increasing impact on the health of the planet. Given this, we believe it is relevant to examine the factors and processes leading to the PEB of children from developing countries.

According to previous studies, some of the drivers of children’s PEB include frequent contact with nature (Evans et al., 2018; Collado and Evans, 2019; Otto et al., 2019), pro-environmental attitudes (Cheng and Monroe, 2012; Larson et al., 2015), social norms (Casaló and Escario, 2016; Evans et al., 2018), and perceived restorativeness (Collado and Corraliza, 2015). To the best of our knowledge, there has been little research done on the role played by the child’s environment on their PEB, especially in developing countries. In the current study, we investigate whether Mexican children’s place of residence (urban/rural) is linked to their PEB, and if this relationship is mediated by children’s sense of emotional connection to nature (Mayer and Frantz, 2004).


Place of Residence, Connection to Nature, and PEB

Rural residents spend more time in nature than their urban counterparts (Gifford and Nilsson, 2014), and tend to recall experiences in the natural environment as positive (Chawla and Derr, 2012). This pattern holds both for adults and children (Lekies and Brensinger, 2017). In line with previous researchers (Hinds and Sparks, 2008; Gifford and Nilsson, 2014), this study assumes that children living in rural areas have more frequent contact with nature than those living in urban ones. Pleasant experiences in nature lead to increased environmental responsibility (Berenguer et al., 2005; Evans et al., 2018) and connection to nature (Rosa et al., 2019). However, the pathways to this relation are unknown, especially among children from developing countries (Bratman et al., 2019). The present study considers connection to nature as a possible mediator of the relationship between those living in an urban and those in a rural context as well as PEB in Mexican children.

A greater connection to nature often leads to higher interest in taking care of the natural resources (Nisbet et al., 2008) and more frequent PEB (Schultz, 2001; Mayer and Frantz, 2004; Olivos et al., 2013). Of interest to the current study, Hinds and Sparks (2008) found that living in a rural area as a child promotes connection to nature which, in turn, leads to more frequent PEB in adulthood. Collado et al. (2015) concluded that children who live in rural areas show stronger environmental attitudes and connection to nature which, in turn, lead to children’s PEB. The relationship between children’s environmental attitudes and PEB differed according to children’s place of residence, which determined the amount of time children spent in nature. Similarly, De Dominicis et al. (2017) found that the effect of participating in an environmental education program organized in a natural environment on children’s PEB differed according to children’s place of residence. According to the authors, rural children spend more time in nature than urban ones. This leads rural children to behave in a more pro-environmental way, and might be the reason why the environmental education program is less effective for them.



The Present Study

Given the scarcity of studies of the determinants of children’s PEB, especially in developing countries, we focus on the study of the relationship between urban/rural residency of Mexican children and their PEB. We also evaluate whether connection to nature mediates the relationship between children’s place of residence and PEB. This specific sample was chosen for two primary reasons. First, Mexico is a developing country and has a large biodiversity within its territory, which needs to be preserved (Calderon-Aguilera et al., 2012). Second, in contrast to children from urban areas, rural children in Mexico live in direct contact with nature (Vargas, 2010).

We expect the children’s place of residence (urban/rural) to be linked to their PEB. Specifically, children from rural areas are expected to show stronger PEB than those from urban ones (Hypothesis 1, H1). Children’s CN is expected to mediate the relation between children’s place of residence and PEB (Hypothesis 2, H2). Women (Gifford and Nilsson, 2014) and girls (Duarte et al., 2017) tend to report higher PEBs than men and boys. One reason for this is that females endorse higher environmental attitudes (Duerden and Witt, 2010) and emotional empathy (Arnocky and Stroink, 2010) than men, which usually lead to more frequent PEB. Additionally, findings from previous studies suggest that the association between PEB and its determinants varies from boys to girls (Collado et al., 2015). Considering this, we explored the possible variations in the direct and indirect associations between the place of residence and PEB according to gender (i.e., moderating role of gender), without any specific hypothesis in mind.



MATERIALS AND METHODS


Participants

Four hundred children from 9 to 12 years old (M = 10, SD = 0.73) participated in the study. Half of them lived in rural and indigenous communities (i.e., <1,000 inhabitants) in Northern Mexico. The rest lived in an urban area with >150,000 inhabitants. Fifty-four percent of the participants were girls.



Measures


Place of Residence

Place of residence was coded as 1 (urban) and 2 (rural).



Self-Reported PEB

Pro-environmental behavior was recorded using the general ecological behavior scale of Kaiser (1998), adapted for use with children by Fraijo et al. (2012). This instrument includes 15 items related to PEB, such as reuse, recycle, as well as energy conservation. For example, “When performing a school project, I try to reuse material.” Responses were rated using a scale from 0 (never) to 3 (always). α = 0.78.



Connection to Nature

Connection to nature was registered using the children’s affective attitude toward nature scale (Cheng and Monroe, 2012). This instrument is formed by 17 items (e.g., “Humans are part of the natural world”) and responses used a scale from 1 (strongly disagree) to 5 (strongly agree). α = 0.84.



Gender

Gender was coded as 1 (boys) and 2 (girls).



Procedure

The study was approved by the Technological Institute of Sonora (Mexico). Fifty schools were invited to participate and 12 of them agreed. Participations were restricted to children with a written authorization from their parents. Paper-and-pencil questionnaires were completed individually at school with assurance of anonymity. Data collection took about 30 min.


Data Analysis

First, descriptive, correlational, and t-tests analyses were conducted. Then, a mediational model was carried out using PROCESS (Hayes, 2018), model 14.1 This particular model provides the direct relation between place of residence (urban/rural) and PEB (H1). It also estimates the indirect effect on the dependent variable (PEB) through the connection to nature (H2), as well as the possible moderating role of gender.



RESULTS

Children from both urban and rural places of residence show a high sense of connection to nature, being higher for those living in rural areas (t = 360.76, p < 0.00). However, they report a low frequency of conducting PEB, with urban children reporting a lower frequency than rural children (t = 395.13, p < 0.00). Girls reported more connection to nature (t = 358.60, p < 0.00) than boys, while PEB is very similar for both genders. We found a moderate positive correlation (Cohen, 1988) between children’s place of residence and PEB, as well as between connection to nature and PEB (Table 1).


TABLE 1. Descriptive statistics and correlation matrix.

[image: Table 1]The mediating model shows a positive, direct link between place of residence (urban/rural) and children’s PEB [β = 0.56, 95% CI (0.47, 0.65)]. We also found an indirect relationship between place of residence and PEB mediated by connection to nature [β = 0.19, 95% CI (0.09, 0.28)]. Gender (boy/girl) was found to moderate the link between connection to nature and PEB [β = 0.30, 95% CI (0.12, 0.48)], with the relation between connection to nature and PEB being stronger for girls than for boys. R2 for PEB was 0.45 (Figure 1).
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FIGURE 1. Results for the multiple mediator regression model (n = 400). All path coefficients are unstandardized beta values. *p < 0.01, **p = 0.001. PEB, self-reported pro-environmental behavior (R2 = 0.45).




DISCUSSION

The growing visibility of environmental damage has led to an increase of environmental concern (Arı and Yılmaz, 2016). Consequently, the number of studies examining the factors and processes leading to PEB has also increased. However, little is known about the pathways to children’s pro-environmentalism (Otto et al., 2019), especially in developing countries. To fill this gap in the literature, we evaluated the role that place of residence (urban/rural) plays in Mexican children’s PEB. We also checked whether connection to nature is behind the link between place of residence and PEB, and explored the possible moderating role of gender.

According to our results, living in rural areas seems to be positively linked with children’s frequency of PEB (H1). This is in line with previous studies (Cheng and Monroe, 2012; Rosa et al., 2019) which demonstrate that time spent in rural areas, and hence in contact with nature (Gifford and Nilsson, 2014), is one of the main determinants of people’s PEB. In contrast to previous studies conducted in developed countries (Cheng and Monroe, 2012), our study shows that Mexican children report a low frequency of PEB. These findings align with previous studies conducted in Latin America (Juárez-Lugo, 2014; Díaz-Marín and Geiger, 2019), in which participants reported low to medium PEB. There might be cultural reasons behind these results. For instance, Milfont and Schultz (2016) found that culture influences the relationship between humans and nature. This might, in turn, lead to differences in the way people behave toward the natural environment. The possible cultural differences behind children’s PEB require further attention.

As expected (H2), connection to nature seems to be partly responsible for the higher PEB found in children living in rural areas. The associations found suggest that the stronger the connection children feel with the natural world, the more likely they are to behave in a pro-environmental way. This result is also in consonance with the findings of previous studies (Olivos et al., 2013; Whitburn et al., 2019), suggesting that connection to nature is linked to PEB both in developed and developing countries.

In line with the pattern often described in previous studies, girls report being slightly more connected to nature than boys (Duarte et al., 2017). In addition, the current study adds to the literature on gender differences in pro-environmentalism by demonstrating variation in the relationship between connection to nature and PEB, being this association stronger for girls than for boys. The reasons for this may be that females are usually socialized to consider the needs of others (Dietz et al., 2002). This might imply that girls are socialized to show more altruistic values and helping behavior toward others, including nature and natural elements, than boys (McCright, 2010). This might, in turn, strengthen the link between girls’ emotional connection to nature (i.e., connection to nature) and their behavior (i.e., PEB). Close examinations of these possibilities remain for future studies.

Our findings point in the same direction as those of previous researchers (Otto and Pensini, 2017; Rosa et al., 2019), suggesting that contact with nature can be a way of promoting children’s pro-environmentalism. Other factors involved in experiences with nature should also be considered when trying to explain children’s PEB, such as the type of nature in which children spend their time (Collado et al., 2015) and the perception of aesthetic qualities in natural areas (Lumber et al., 2017). Living close to nature is not always possible and other ways of providing opportunities for children’s contact with nature should be considered. For example, schoolyards could play an important role in enhancing urban children’s time spent in natural areas (Amicone et al., 2018). Introducing nature in the classroom, such as wall gardens, can also be an effective way for children to experience nature in their daily live (van den Berg et al., 2017). Another strategy that can help to bring children close to nature is incorporating technology into the classroom. Presenting a video or images from natural areas has benefits such as increased positive emotions (Zelenski et al., 2015) and a sense of wellbeing (Capaldi et al., 2015). Being exposed to nature through videos/images in the classroom could be complementary to direct contact with nature.

Because environmental education programs have a stronger effect when conducted on young children than on adults (Liefländer and Bogner, 2014), and because most programs are aimed at children, we encourage the organization of environmental programs to be carried out in rural areas and include direct contact with nature (De Dominicis et al., 2017; Otto and Pensini, 2017). This might lead, in turn, to a stronger connection to nature and PEB. Given the differences found between urban/rural regarding their connection to nature and PEB, we believe that environmental education programs should be designed taking into consideration children’s place of residence and their frequency of contact with nature. We hope the findings of this cross-sectional study serve as an inspiration for testing out interventions, as this will most likely help establish a causal link between exposure to nature and pro-environmentalism.

Despite the contributions described above, some limitations should be noted when interpreting the results. First, this is a cross-sectional study and the effects found cannot be taken in a strictly causal sense. Nevertheless, our results are in line with previous studies highlighting the importance of the physical context (Hinds and Sparks, 2008; Collado et al., 2015) and connection to nature (Cheng and Monroe, 2012) when examining the factors leading to PEB. We believe they serve as a starting point for further experimental research. Second, it should be noted that the results of this brief research report only apply to a specific context: the Northern part of Mexico. The findings are consistent with previous studies conducted in developed countries (Evans et al., 2018), but further research in various developing countries is needed to generalize our results. A third limitation is that our study explains 45% of the variance from self-reported PEB. This percentage is similar to the one found in previous studies with children (Collado and Evans, 2019), but other variables such as social norms (Casaló and Escario, 2016) and perceived restorativeness (Collado and Corraliza, 2015) might help us obtain a deeper understanding of children’s PEB.

Limitations aside, from a theoretical point of view this study shows the relevance of place of the residence (urban/rural) for Mexican children’s PEB, as well as the mediating role of connection to nature in the place of residence–PEB relationship. We believe it is essential to expand the findings of this brief research report by studying the possible influence that living in places with a variety of physical characteristics (e.g., the beach, the mountains, and the city) can have in people’s PEB. Given that children will be the ones taking care of the natural environment in the near future, the inclusion of children from developing countries in such research seems essential.
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FOOTNOTES

1This specific model was chosen (compared to other models, such as number 59) because preliminary regression analyses suggested that gender only affected the relation between connection to nature and PEB.
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Introduction: Connectedness to nature is a concept that reflects the emotional relationship between the self and the natural environment, based on the theory of biophilia, the innate predisposition to the natural environment. However, the biophobic component has largely been ignored, despite, given its adaptive functional role, being an essential part of the construct. If there is a phylogenetic component underlying nature connectedness, biophilic, and/or biophobic, there should be evidence of this record from early childhood. The main aim of this study is therefore to describe the emotional attributions identified in 5 years old.

Methodology: Two studies were conducted. In the first, 94 children expressed their concept of nature and made basic emotional attributions to a set of 30 images of natural, using a software designed for the study. In the second, 39 children repeated the procedure and provided explanations for their responses.

Results: The main results show that, in general, children use both positive and negative emotions, which may be related to a three-dimensional model of emotional attributions to nature. The most widely attributed emotion is happiness. However, fear is the second most common attribution. The role of happiness could be explained by a feeling of security and familiarity, while the importance of fear in nature could show an adaptive response of the fear of wild nature in children. This interpretation could be confirmed when analyzing specifically the emotional attributions, classifying the images according to biological and ecosystemic criteria. Thus, for example, more emotional attributions are explained by the “pleasantness” attributed to primary producers and landscapes (e.g., flora), versus attributions of “harm” to the images of secondary and tertiary consumers (e.g., hunters).

Conclusion: These results provide evidence in favor of a didactic procedure to study emotional attributions to images of nature in preschool children. They suggest the incorporation of biophobia as an important adaptive factor in connectedness to nature and a tripartite emotional hypothesis based on the valences of the attributed emotions.

Keywords: biophilia, biophobia, connectedness, nature, emotion, emoji, children


INTRODUCTION

Since Clayton (2003) and Mayer and Frantz (2004) proposed the concepts of environmental identity and connectedness to nature, several studies have highlighted the link between the environment and people through self or identity. These concepts include the self-perceived affective relationship of the interconnection between the self and the natural environment. However, unlike environmental identity, the original approach to connectedness (Mayer and Frantz, 2004; Schultz et al., 2004) was founded on phylogenetic arguments, drawing on the theory of Biophilia. Originally proposed by Wilson (1984), this refers to an innate and positive human predisposition of affiliation to the natural environment, which allows the human being to experience benefits that, according to its author, facilitated the development, adaptation and survival of human beings. However, the biophobic component of connectedness with nature has largely been ignored, despite, given its adaptive functional role, being an essential part of the construct. This lack in the conceptual field faces the present study.

Although many alternative measures have been developed to the connectedness to nature scale originally proposed by Mayer and Frantz (e.g., Kals et al., 1999; Schultz, 2001; Dutcher et al., 2007; Davis et al., 2009; Nisbet et al., 2009; Pasca et al., 2017), this construct remains one of the most widely used in studies on the relationship between self and nature, with these works always adopting a biophilic perspective (Brügger et al., 2011; Tam, 2013; Olivos and Clayton, 2017). Another important characteristic of connectedness is its emotional component (Kals et al., 1999; Mayer et al., 2009; Howell et al., 2011; Cervinka et al., 2012), which has been studied in relation to subjective well-being (Gillis and Gatersleben, 2015; Olivos and Clayton, 2017).

Some authors, such as Perrin and Benassi (2009) have argued that the connectedness to nature scale fails to measure an emotional component. However, the study of well-being in relation to the environment has a solid empirical basis, which has been approached from different conceptualizations. The most frequent approach to connectedness has been the study of hedonic well-being – also called subjective or emotional well-being – based on the registration of positive emotions as a result of direct contact with natural stimuli (Saraglou et al., 2008; Weinstein et al., 2009; Nisbet et al., 2011). The results usually point to the experience of positive sensations after direct exposure to nature (Mayer et al., 2009), to residence near green environments (Astell-Burt et al., 2014; Fattorini et al., 2017), even after mere exposure to images (Falsten, 2014; Mena et al., 2020) or the evocation of natural landscapes (Hinds and Sparks, 2011). Some of these studies show the mediating role of connectedness between environmental stimuli and well-being, in such a way that nature has a buffering effect for stress reduction, improves attention tasks, promotes positive social behaviors, pro-environmental behaviors, connectedness to nature, and in short, improves quality of life (Mayer et al., 2009; Corraliza and Collado, 2011; Hoot and Riedman, 2011; Nisbet and Zelenski, 2011; Carrus et al., 2012; Myers, 2012; Howell et al., 2013; Collado and Corraliza, 2016; Collado and Staats, 2016). However, other authors have observed that an adequate prior connectedness feature is not required to be effective in improving emotional well-being through experiences of contact with natural environments (Passmore and Howell, 2014).

Considering, then, the emotional content of biophilia, connectedness with nature would act as a kind of phylogenetically oriented guide, favoring the search for the individual, material and emotional benefits, through contact with the environment. Therefore, if the phylogenetic relationship of human beings with their environment must be resolved favorably toward survival, then a negative phylogenetic disposition, of a biophobic type, must be expected, consisting of emotions that allow an alert, safe reaction to certain threats present in nature.

Biophobia has been considered by other authors, who describe it as the feeling of fear or rejection of natural elements with an adaptive purpose (Ulrich, 1993; Orians, 1998). It produces emotional reactions of negative valence in reaction to certain natural stimuli (such as a dangerous animal or a natural catastrophe) with the aim of promoting protective, rejection or withdrawal behaviors to avoid harm (Koole and Van den Berg, 2005). In this line, Hand et al. (2017) point out that children do not behave as predicted by the biophilic hypothesis, because, in some cases, they avoid biodiverse spaces due to their producing negative emotions.

Although biophobia is an unexplored field in Environmental Psychology, due to the bias imposed by positive psychology on the study of well-being (Brown et al., 2018; Olivos and Ernst, 2018), some studies have highlighted affective ambivalence effects, such as anxiety or isolation responses, after contact with certain natural environments (Hinds and Sparks, 2011; Davis and Gatersleben, 2013; Gatersleben and Andrews, 2013). Biophobia may activate other phylogenetic components of connectedness and, like biophilia, may also be subject to processes of sociocultural symbolization and epigenetic adaptation.

The scientific literature lacks instruments to measure negative affectivity as a dimension with positive adaptive effects for individuals. There exist a few scales developed ad hoc to record negative emotions (Hinds and Sparks, 2011; Davis and Gatersleben, 2013), and other scales that measure negative emotions versus positive emotions in the well-being concept (for example, PANAS, Watson et al., 1988; SPANE, Diener et al., 2010; ZIPERS, Zuckerman, 1977) but their interpretation is usually negatively stigmatized as undesirable response. There is, therefore, a need to develop a procedure for positive and negative emotion measurement, according to the effects that the perception of nature may cause, conceived for the description of biophilia and biophobia, interpretable as adaptive mechanisms.



CHILDREN, EMOTION, AND NATURE

Studies on experiences of contact with nature in young and adult populations have shown the importance of childhood memories in the impressions evoked by these experiences (Thomashow, 1995; Schroeder, 2007; Bartos, 2013; Olivos et al., 2013; Mena et al., 2020). The results suggest that the significance of the environment depends on the emotional impact of a person’s early experiences. Thus, it is of key importance to determine how children interact with the environment and the emotions evoked by contact with natural stimuli.

However, most studies to assess children’s pro-environmental attitudes and behaviors, on contact with nature, have been conducted as part of structured environmental education programs, with samples of children aged above 8 years. Most of the studies were conducted using pencil-and-paper questionnaires (e.g., Kanh and Kellert, 2002; Kals and Ittner, 2003; Wells and Evans, 2003; Wells and Lekies, 2006; Maller, 2009; Bruni and Schultz, 2010; Van den Berg and Van den Berg, 2010; Carrus et al., 2012; Collado et al., 2013; Corraliza et al., 2013; Collado and Corraliza, 2016).

One approach to the biophilic and biophobic principles of nature connectedness consists of observing the emotional components it induces in early childhood, due to children’s lower exposure to socialized symbolic content compared to adolescents, young persons and adults.

During the first year of life, children experience primary emotions and dichotomous models of relational interaction (laughing or crying, happiness or sadness), mainly associated with internal physiological states (hunger, sleepiness, etc.). Happiness and anger are emotions that infants can recognize in others after just 1 month of life. However, it is from the age of 4–8 months when they begin to differentiate between them, improving their expressive capacity, and adding reactions of surprise. It is after this stage that infants begin to distinguish between positive and negative emotions and expressions of fear and guilt emerge (Sprung et al., 2015). Between the first and third year of life, empathy begins to develop and basic emotions are consolidated, which infants are now able to imitate (Jones and Mize, 2016). At 4 years, due to language development resulting from the linguistic and conceptual acquisition of graphic expression (Remplein, 1966; Bomfim, 2003; Myers, 2012), their conceptual repertoire increases, being able to recognize and name emotions (Segura and Arcas, 2004; Cejudo, 2015). Hence, emotional awareness develops (understanding what you feel and why), although this is still a stage of extremes (great sadness or joy). Emotion regulation begins between 4 and 5 years of age, bolstered by emergence of symbolic play. Nonetheless, the predomination of egocentricity continues until 6 years, when contact and understanding of the social world is enhanced (Sprung et al., 2015).

Children aged between 2 and 5 years begin to have a sense of self and control of their identity, forming an initial sense of connection to the world, which, if developed securely, creates a bond generating well-being and emotional attachment to the natural world (Barraza, 1998; Myers, 2012; Green et al., 2016; Tugurian and Carrier, 2017). Furthermore, at this age, children have not initiated the formal learning of reading and writing skills, which constitutes one of the most powerful socializing influences on the structure of thought (Vygotsky, 1934; Habermas, 1984; Langer and Applebee, 1985; Palinscar, 1998). As the process of representing emotions begins before the acquisition of written expression, images, at an early age, offer the opportunity for greater expression of emotions and feelings, being a more favorable means of expression for children, even for those with reduced social interaction skills (Bomfim, 2003; Ulker, 2012). Hence, it is possible to study the recognition of basic emotions in children using photos (Nelson and Rusell, 2016; Brechet, 2017), drawings (Brechet, 2017), and storytelling (Widen et al., 2015). Some studies have reported better effects of these resources in 5 years old than in older children (Brechet, 2017).

In light of the above, it is important to study connectedness to nature based on emotional attributions toward natural environments in early childhood, in order to delve into the biophilic and biophobic components related to the characteristic elements of the natural world. The aim, then, of the present study is to describe the emotional attributions toward environmental stimuli made by 5 years old boys and girls.



METHODOLOGY

This work involved conducting two studies, the methodological characteristics of which are described below.



STUDY 1


Participants

Initially, 98 participants aged under 6 years were selected using convenience sampling. These were all enrolled in the 5 years old pre-school classes at Benjamín Palencia and Cristóbal Colón Public Infant and Primary Schools in the city of Albacete, Spain. Of these 98 children, 41.2% were girls. A small number of the children had special educational needs in the form of language difficulties and impaired cognitive development and understanding and were consequently excluded from the sample analyzed, which finally comprised 94 children (M = 5.7 years; SD = 0.6).



Instrument and Procedure

Taking into account the aims and hypotheses and the differences in the stages of cognitive and moral development compared to older children (Mestre et al., 2011; Lemos, 2013), a measurement procedure was designed to assess the 5 years old emotional attributions toward natural environments.

As the emotion attribution procedure was to be conducted based on exposure to images, the first step was to select such images (Figure 1). We worked with the images of natural environments used in the Environmental Preference Scale (EPS) designed by Sánchez et al. (2012). We choose those images because they formed part of an implicit association test (IAT), which procedure includes a strict prior evaluation (valence, familiarity, activation) as IAT studies demand (De Houwer, 2003; Ruiz and Ortiz, 2006; Verges and Duffy, 2010; Olivos and Aragonés, 2013).
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FIGURE 1. Some of the images of natural environments used in the emotional attribution test (Sánchez et al., 2012).


The stimuli were presented in random order, and trial images were included at the beginning to check for correct identification of the icons representing the emotions.

We first conducted a pilot test with the participation of 10 children, 70% boys, with a mean age of 4.5 years (SD = 0.47), to check images were identified correctly and the response procedure was understood. The children evaluated the images using emoticons to attribute four basic emotions posited in the literature (Harris, 1994; Davidson, 2006): happiness, sadness, anger and fear. Emoticons are increasingly being used as response protocols in satisfaction evaluations in different settings (shopping malls, airports, public services, etc.) and studies (e.g., Gallo et al., 2017; Schouteten et al., 2018), while also being a common element of communication systems in both children and adults. The results of this trial indicated that, despite appropriately using the emoticons to attribute emotions to the images, the children’s explanations during the attributional process suggested they were able to use at least another emotion within their repertoire.

Taking the above into account and the fact there exists no consensus on the predominant set of basic emotions in early childhood, in this first study, we decided to follow the basic emotions theory espoused by Ekman (1999), and used five emoticons (Figure 2): happiness, sadness, anger, fear, and disgust.
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FIGURE 2. Emoticons from the response scale, emoticons reflecting happiness, sadness, anger, fear and disgust, in that order.


To validate the emoticons, an inter-rater reliability analysis, with three expert judges, was conducted to determine whether the emoticons adequately represented the associated emotions. The mean Kappa coefficient was 0.350, equivalent to “correct” (Dubé, 2008). Moreover, 90% of the children correctly associated the emotions represented in the trial images with the corresponding emoticons.

To present the images and record the responses, we developed a web-based application using HTML language, with PHP server language. To run the application, an Apache server was used as well as an MYSQL database to store the information generated, which was subsequently exported to an Excel spreadsheet. The applications were partly developed by a trained survey expert, who used a Lenovo Yoga laptop computer, with Windows 10 business edition, Intel Core i5 de 1.60 GHz processor and a touch screen (Figure 3).
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FIGURE 3. Images of a boy and a girl using the application on the touch screen laptop (written informed consent for publishing images available).


We contacted the school principals and the class teachers of the groups of 5 years old, with whom we subsequently held an informational meeting. Once they agreed to collaborate, we distributed authorization letters to parents and guardians, with an informed consent form and a short family questionnaire to collect sociodemographic data.

The procedure was administered individually, with each session lasting an average of 22 min. The first thing the children did was to answer an open question on what nature meant to them. The next stage was conducted in front of the computer (game), and was divided into three parts. In the first part, the children were required to associate the name of each emotion with its corresponding emoticon. This served to check the validity of the emotional pictographic scale and for the children to become acquainted with the response protocol. The second part was composed of five trial images, and the third consisted of the presentation of the images included in the study.

A lexicographic analysis was conducted on the open responses on the concept of nature using the “open coding” procedure (Strauss and Corbin, 1994), to identify the children’s ideas on the concept of nature. This technique has been used in other environmental psychology studies (Schroeder, 2007; Mena et al., 2020). It involves the quantitative analysis of certain word patterns within a comprehensive documentary corpus, organized into categories (labels).

The data analysis was conducted using SPSS24 software, with frequency and simple correspondence analysis to describe the relationships between the nominal variables in a correspondence table in a low-dimensional space, to describe the new dimensional categories build from the weighed intersected position between those variables. For the adequate interpretation of the correspondence analyses, we used both quantitative and qualitative criteria. First, to retain the number of dimensions resulted we used the more common rules which recommend that their added inertia represents as a minimum of 70% (Higgs, 1991). Additionally, we retain dimensions with eigenvalues over 10% (Nagpaul, 1999). After that, we analyze them taking in to account theoretical assumptions and objectives, following a whole comprehension of the dimensions and the axis resulted from the extremes contents involve.



Results


Concept of Nature

The analysis of the responses on the concept of nature resulted in a table with 14 labels from a total corpus of 316 words. The largest category was “vegetation,” accounting for 31.28% of mentions, with the words including flowers and trees. The next largest category was “animals,” which included 32.29% of the mentions. This category, however, was subdivided into “invertebrates” (16.76%), “domestic animals” (9.50%), “woodland animals” (2.52%), “wild animals” (2.24%), and “reptiles” (1.27%).

The next category was “natural processes” (10.42%), including seasons, such as spring; expressions, such as cycles; and actions, such as living or coming out, referring to flowers, the sun, butterflies, etc.

The following label was “inanimate nature” (6.34%, e.g., water, rainbow), followed by “celestial bodies” (4.10%, e.g., star, moon, sun) and “built environment” (2.87%, e.g., cars, schools, motorbikes). These last two categories are interesting in the children’s concept of nature, as the first refers to indirectly experienced natural elements, and the second to non-natural elements.

Finally, accounting for lower percentages, are the labels of “well-being” (3.18%, e.g., happy, peaceful, having a good time), “esthetic emotion” (2.89%, e.g., pretty, cool, smell good), “human beings” (1.59%, e.g., humans, people), and “fantasy” (0.64%, e.g., dinosaur, vampire).



Emotional Attributions

We then performed a frequency analysis on the number of times each emoticon was selected. Happiness was also the most popular choice of emotion for the natural environment images (47.27%), when they featured fish, penguins and landscapes of fields with yellow flowers. Fear was the second most frequently chosen emotion for natural environments (27.62%), in response to images of a shark and a snake. The third most frequently elicited emotion for nature environments was disgust (11.10%), elicited by images of insects. The fourth most frequently chosen emotion was sadness (8.30%), in response to images of a cactus and a scorpion. Finally, anger (5.71%) was the lowest ranked emotion, in response to a cactus and a forest with smoke.

Next, a simple correspondence analysis was conducted between the emotional attributions and the labels of the concept of nature, according to the environment type (Figure 4). We obtained statistically significant coefficients in the observation of both the row points (χ2 = 202.482; p < 0.001), referring to the labels of the concept of nature, and the column points, referring to the emotions. This reflects the existence of a relationship between the frequency of the nature labels and the emotions attributed to the images of nature environment.
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FIGURE 4. Correspondence analysis between concept of nature and emotional attribution in images of a natural environment.


To interpret theses data, it is advisable to take into account the categories of content and emotions with the greatest explanatory power, as there are few truly clear associations. The analysis of the relative contributions to the examination of the row points, for the attributions toward both types of environment, reveals high representativeness, with most of the values close to one (>0.800) in the dimensions.

In the attributions (Table 1), four dimensions were identified that together explain 100% of the variance. The first dimension explains 42.2%. In one extreme of the first dimension we find “built environment,” “fantasy,” “well-being,” and “celestial bodies,” associated with anger; and in the other extreme, we find the labels of “esthetic emotion,” “reptiles,” “human beings,” and “domestic animals,” associated with fear. In other words, the first dimension discriminates between predominately subjective elements with negative emotional valence and living beings associated with fear.


TABLE 1. Symmetrical normalization of row and column points of the correspondence analysis between concept of nature and emotional attribution in images of a natural environment.
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The second dimension explains 27.1% of the variance. At one extreme are situated “wild animals,” “fantasy,” “woodland animals,” and “esthetic emotion,” associated with disgust; and at the other extreme “built environment,” “human beings,” and “reptiles,” which, although they have no defined weighting, are close to happiness. This implies that the second dimension discriminates between a threatening natural environment, and living beings in an urban environment (as pets) with a positive emotional valence.

The third dimension explains 18.2% of the variance. At one extreme we find only “inanimate nature” associated with sadness; and at the other “well-being,” “reptiles,” and “fantasy” but without a clear association with any emotions. In other words, the third dimension discriminates between a subjective component without a defined emotional attribution and an inanimate natural environment associated with sadness.

The fourth dimension explains 12.5% of the variance. At one extreme are situated “celestial bodies” and “fantasy,” associated with anger; and at the other extreme “built environment” and “woodland animals,” associated with disgust. This implies that the fourth dimension discriminates between an urban environment with animals associated with disgust and an imaginary environment associated with anger.



STUDY 2

The mental maps generated by experience, which individuals draw on to understand reality, are not exempt from changes. A large body of literature claims that surprise arises as an emotional response to the perception of a strong stimulus, which, due to its perceptive magnitude and the necessity of accommodation it triggers, overwhelms our established mental maps (Lazarus, 1991). A positive correlation has been reported between the experience of awe, paying attention and preparing to confront unexpected occurrences (Marina, 2006; Faber and Hall, 2007). Furthermore, despite surprise being a complex emotion, it has been observed that children are able to recognize it from around the age of 6 years (Doan et al., 2018). The study of awe and surprise is increasingly forming part of research on environmental psychology (e.g., Lazarus, 1991; Keltner and Haidt, 2003; Shiota et al., 2007; Nasar and Cubukcu, 2011; Joye and Dewitte, 2016; Ballew and Omoto, 2018; Collado and Manrique, 2019).


Methodology


Participants

Once we had excluded participants that had not presented their parents’ or guardians’ informed consent and two students with special educational needs, the sample comprised 39 children enrolled in the 5 years old pre-school classes at the Benjamín Palencia Infant and Primary School in Albacete, Spain, none of whom had participated in Study 1. Of these, 48.7% were girls and the mean age was 4.86 years (SD = 0.41).



Instrument and Procedure

To study the emotional attributions, the same procedure was followed as in Study 1, with images of natural environments, of which 56.7% were images of animals and insects and 43.3% were of landscapes. Specifically, and drawing on a first level classification, 20% of the images corresponded to the label of mammals, 10% birds, 6.7% fish, 3.3% reptiles, 16.7% arthropods, 3.3% cold landscapes, 10% forest landscapes, 10% landscapes with water, 10% dry landscapes, and 10% landscapes of flowers. As in the first study, the images were presented randomly.

For the emotional attribution procedure, on this occasion, we used a response scale with six emoticons representing the previously used five basic emotions proposed by Ekman (1999), happiness, sadness, anger, fear and disgust, plus a sixth emotion, that of surprise (Figure 5), improving the scale from the study 1. This emotion was included due to its significance in studies on the environment, and because some of the children’s explanations in Study 1 could have been classified as expressions of surprise, but as it was not a choice among the five basic emotions, some of the children exhibited doubts when expressing a response.
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FIGURE 5. Emoticons from the response scale, emoticons reflecting happiness, sadness, anger, fear, disgust and surprise, in that order.


The validity of the emoticons was once more submitted to inter-rater analysis. Two expert professionals from the field of preschool education completed a questionnaire in which they were required to rate three possible emoticons on a three-point scale (Appropriate = 1, Inappropriate = 2, Needs modifying = 3). Fleiss’ Kappa was.317, indicating a correct level of agreement (Dubé, 2008). The emoticons chosen were signaled correctly by the children in 92% of the cases.

We repeated the same contact, information and consent procedures with the school authorities and the children’s parents or guardians. The tests were administered individually in specially prepared rooms in the school during normal class time. The mean time taken to administer the test was around 30 min, but on this occasion, we recorded the children’s explanations for their attributions.

All the responses were recorded on an Excel spreadsheet. The data were analyzed using PSS24 for the descriptive analysis, χ2 (chi squared) and simple correspondence analysis, as well as the same procedure as study 1 to retain the number of dimensions and their interpretation; and we used Open Coding (Strauss and Corbin, 1994) for the qualitative analysis of explanations.



Results


Emotional Attributions

To examine the emotional attributions, we conducted an analysis of frequency distribution on the emotions attributed to the images. The results revealed happiness was the emotion most frequently attributed (45.1%) and fear the second (23%).

With the assistance of experts in environmental sciences and biology, the images of natural environments were twice classified, according to their predominant elements and according to the food chain to which they belonged. The first classification distinguished between “vertebrates” “invertebrates” and “general landscape.” The frequency distribution of the emotional attributions according to these labels was significant (χ2 = 123.942; p < 0.001; η = 0.16). In the vertebrate category, happiness was the most frequently attributed emotion (40.6%), followed by fear (29.6%). In the invertebrate category, the most common emotion was fear (33%), followed by happiness (24.5%). Finally, in the landscape category, the most frequently attributed emotion was happiness (57.5%), followed by surprise (13.5%).

The correspondence analysis between the classification of the natural environment images according to their predominant natural elements (invertebrates, vertebrates and landscapes) and the emotional attributions revealed two dimensions (χ2 = 123.942; p = 0.000), which together explain 100% of the variance (see Figure 6 and Table 2).
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FIGURE 6. Correspondence analysis between emotional attribution and predominant elements of nature.



TABLE 2. Symmetrical normalization of row and column points in the correspondence analysis between emotional attribution and predominant elements of nature.
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The first dimension explains 82.5% of the variance. At one extreme of the first dimension we find only happiness, although surprise falls near, together with the label “landscapes.” At the other extreme, are located the emotions of disgust, fear, sadness, and anger, which appear close to “invertebrates.” This means that the first dimensions distinguishes between landscapes eliciting positive emotions and living beings, which generate negatively emotions.

The second dimension explains 17.5%. At one extreme we find fear and surprise, together with the label “vertebrates,” while at the other, we find disgust and sadness, together with “invertebrates.” This suggests that the second dimensions distinguishes fear and surprise associated with vertebrates and disgust and sadness elicited by invertebrates.

The second classification of the images, according to food chain, differentiated between “consumers” (primary consumers, such as scorpion, centipede, bee, tarantula, fish, insect, or parrot), “hunters” (secondary consumers, such as a bat, penguin, snake, fox, leopard, vulture, shark, tiger, or sea lion) and “producers” (primary producers, corresponding to images of landscapes, flowers and fungi). The frequency distribution for the emotional attributions made according to these categories was significant (χ2 = 94.772; p < 0.001; η = 0.17). “Hunters” were mainly associated with fear (60%), “producers” with happiness (78.5%) and “consumers” showed similar percentages for happiness and fear (50%).

The correspondence analysis for the classification of the natural environment images according to food chain and emotional attribution confirmed this trend, revealing two dimensions (χ2 = 94,772; p < 0.001), which together explain 100% of the variance (see Figure 7 and Table 3).
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FIGURE 7. Correspondence analysis between emotional attribution and food chain.



TABLE 3. Symmetrical normalization of row and column points in the correspondence analysis between emotional attribution and food chain.
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The first dimension explains 82.9%. At one extreme is situated happiness together with the “producers” category, while at the other extreme, we find fear and disgust, with “hunters” and “consumers.” This suggests the first dimensions distinguishes between landscapes associated with happiness and insects and certain animals associated with a negative emotional valence.

The second dimension explains 17.1%. At one extreme are situated the emotions of disgust and sadness, together with the category of “consumers,” while at the other, we find only surprise close to the “hunters” category. Thus, we can observe a distinction between animals causing a certain degree of repulsion and hunters that produce surprise.



Explanations for the Emotional Attributions

We performed a qualitative lexicographic analysis (Open Coding) on the explanations provided by the participants for their attributions to each of the 30 natural environment images, where the units of analysis were the entire sentences so as to avoid loss of semantic quality (Strauss and Corbin, 1994). A corpus of 2695 sentences was obtained, of which 1501 referred to the natural environment. We then drew up 21 categories to define the classification and facilitate the analysis. We then described the frequency of the emotional attributions made to each one (Table 4).


TABLE 4. Descriptive and frequency analysis of the 21 explanatory labels of the reasons for the emotional attributions given to the natural environments images.

[image: Table 4]
The most frequent explanations referred to liking (24.45%) and harm (18.12%). Liking was more frequently associated with happiness (21.31%) and surprise (2.59%). Within this category, we found content that better explained why the children had made this attribution, referring to their liking of animals, vegetation, landscape, water, etc. Examples included: “I like it because the trees are really big”; “because I like fish”; “because I love nature and all the bugs.”

After liking, activity (6%), beauty (4.53%), and experience (3%) are the labels most frequently associated with the positively valenced emotional attributions (happiness and surprise).

Harm is the most common category in the emotional attributions of fear (10.06%). When harm was associated with fear or sadness, the explanations alluded to internal harm, directly suffered by the children. Examples include: “it scares me because it might sting me and I’d cry”; “because it could eat me”; or “because it bites.”

The categories of overcoming fear (0.13%), season (0.20%), and worry (0.93%) were the least frequently mentioned. Nonetheless, overcoming fear was associated with happiness, season with happiness and surprise, and worry with all the emotions except disgust.



DISCUSSION AND CONCLUSION

Following the biophilia theory (Wilson, 1984), the relationship between human beings and the environment from the perspective of connectedness to nature (Mayer and Frantz, 2004) presupposes a connection based on an innate, positive predisposition. There is an extensive body of literature drawing on empirical studies on the benefits for well-being of contact with nature, measured in terms of positive physiological indicators of feelings of restoration. However, despite the evidence, the literature tends to ignore the possible adaptive function of negative emotional reactions, as part of a construct we might call biophobia. This is arguably due to a stigmatization of the negative hedonic tone and the methodological difficulties of studying the phenomenon in child populations.

The present study provides a valid measurement procedure to study the emotional attributions of 5 years old in response to images of natural environments. The inter-rater validation, the patterns of the participants’ correct responses for the trial images, and the results obtained in our two studies with different samples appear to confirm the validity of the procedure. The participants recognized and attributed emotions to the images in a spontaneous and immediate manner, and the initial instructions for the procedure were rapidly assimilated. The six-emotion protocol is the most appropriate, given that, in Study 1, the participants spontaneously identified surprise among the emotions generated by the images, while, in addition, this emotion is corroborated in the literature (Gosselin and Simard, 1999; Liu and Fang, 2007; Sauter et al., 2015).

Regarding the concept of “nature” as mentioned by the children and addressed in Study 1, similarities were found with the findings of previous studies (Collado et al., 2016). For example, the distinction appears between natural and non-natural elements, a description extended in the present study by the use of categories, such as “vegetation,” “natural environment,” and different types of “animals.” In addition, the human-nature interaction and emotional experiences associated with nature were identified in expressions used by the children in reference to the concept, and which can be observed in labels such as “human beings,” “esthetic emotion,” “well-being,” or “natural processes.”

Coinciding with the findings of previous studies (Fägerstam, 2012; Gilberston, 2012), happiness is the emotion most frequently attributed to the images of natural environments (landscapes). The higher frequency of attributions of happiness may be the result of feelings of agreeableness generated by the recall of pervious experiences in similar settings, which reinforces, as posited in the theory of connectedness to nature, the importance of contact with nature for the development of positive emotional traits (Mayer and Frantz, 2004; Schultz and Tabanico, 2007; Mayer et al., 2009; Olivos and Clayton, 2017; Mena et al., 2020).

Nonetheless, fear, as a response to unpleasant or threatening images, such as those of factories, traffic jams, sharks or snakes, is the second most frequently attributed emotion. The results of the correspondence analysis between the concept of nature and the emotional attributions are in a similar line, as they suggest that children associate nature with happiness, when the images refer to landscapes, places with other people or animals that might be thought of as pets, but they also see nature as a threatening, hostile environment, related to emotions of disgust and fear.

The second study allowed us to confirm that happiness is the emotion most commonly associated with natural environments, and fear the second. Detailed analysis of the correspondences between the emotional attributions and the natural environment revealed relationships between fear, sadness and anger, mainly in response to images of wild animals, insects or natural landscapes that might involve a certain level of danger.

The classification of the images by both predominant elements and by food chain also revealed similar findings. The results of the analysis according to predominant elements suggest the attributions can be interpreted across two axes, where surprise plays a dual role. That is, the first axis would run from awe (happiness and surprise) attributed to landscapes, to threat or harm (rest of negatively valenced emotions) associated with living beings. The second axis would distinguish between living beings, associating a state of alert (surprise and fear) in response to vertebrates and a reaction to harm (disgust, sadness and anger) associated with invertebrates. The categorization of the images by food chain suggests a distinction between animals that generate a certain feeling of repulsion (e.g., bats and snakes) and hunters, which elicit surprise, associated here with the activation of a state of alert.

Study 2 shows the importance of including surprise as a possible emotional response in children, despite being a complex emotion that may, on some occasions, be accompanied by fear and on others by happiness. It has been reported that a reaction of surprise or awe is primarily a response to positive stimuli (Keltner and Haidt, 2003). However, it has also been shown that in the face of sudden, unexpected situations, individuals focus and prepare themselves for unanticipated scenarios (Marina, 2006), an example being the reflex to fight or flee, which facilitates a rapid but short-term cognitive and physiological activity that displaces other emotions. Studies in emotional psychology have shown that fear and surprise trigger initially similar facial expressions but a few seconds later differences emerge when either fear or surprise is fully expressed (Jack et al., 2014). Although happiness and surprise both appear in response to positively valenced stimuli, the difference lies in that stimuli that generate happiness induce self-focused attention, while awe focuses attention on the perception and interpretation of a situation in relation to oneself (Salovey, 1992; Silvia and Abele, 2002), facilitating other adaptive associations.

The findings of our analyses of emotional explanations provides information in favor of our interpretations. Expressions of happiness are typically associated with explanations based on the esthetic value of natural environments and their elements, or environments that present a challenge where fear must be overcome. Instead negative emotions appear associated with a perception of nature as a source of displeasure, danger or physical harm. Finally, such attributions also draw on a series of disagreeable natural elements and environments associated with disgust.

Thus, in light of our findings, two main conclusions may be drawn. The first is a tripartite hypothesis based on the valences of the attributed emotions, where we observe that potentially threatening animals are associated with surprise and fear, insects and certain consumers are associated with disgust, and other elements of nature identified as producers or landscapes are associated with happiness. The second conclusion is that these emotional attributions coincide with the findings of other authors on the importance of biophobic content in connectedness to nature (Orr, 1994; Freire, 2011), whereby negative emotions offer a valuable adaptive function.

Finally, the present study provides empirical evidence and procedures for the study of environmental psychology in 5 years old. The natural environment is regarded as key for the successful development of coming generations. Hence, it is of importance to reflect on the link between today’s children and the environment, to address questions on their concept of nature, and to develop emotional training with regard to the natural environment in an educational context where positive psychology and emotional intelligence have enabled a partial perspective on nature.
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The relevance of preschool children’s understanding of nature, its elements, how it affects the behavior of human beings, and how human beings influence it, is a two-purpose task. First, it helps to identify the necessary elements for the design of programs that have a significant impact in the development of environmental identity. Second, it also assists in the implementation of environmental education in the school curriculum in Mexico, in order to develop attitudes to preserve the environment from an early age. Based on this logic, the objective of this study was to identify the components of the concept of nature and its relationship with environmental identity, from drawings made by preschool children in a desert environment through a visual discursive analysis. The sample consisted of 118 preschool students whose ages ranged between 5 and 6 years. Participants were selected from four different schools in Hermosillo, Mexico: three located in the urban area and one on the coastal area of the State of Sonora. Participants were asked to draw the first thing that came to their minds when they heard the word nature. As a result, all the drawings presented categories such as plants, animals, waterbodies, celestial bodies, abiotic factors, natural locations, locations made by man, and others. Finally, the analysis showed that a general idea of what nature represents to children includes elements of known flora and fauna; however, they did not capture elements of the desert region in which they live. In addition, most participants’ self-definition contained environmental identity.
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INTRODUCTION

The research of environmental psychology focuses on the study of the activity of the individual in their physical and social context in order to find logic on the connections between human beings and their environment. On one hand, it analyzes perceptions, attitudes, environmental assessments, and representations, and, on the other hand, environmental behavior (Moser, 2014). The environment also plays an important role in defining and expressing the identity of individuals, which is mediated through a complex pattern of beliefs, values, feelings, expectations, and preferences relevant to the physical world (Proshansky et al., 1983). An individual gives meaning to these environments according to the emotional impact that affects their cognitive, evaluative, and behavioral activity. These factors determine the level and the ways the subject is involved in each of these spaces.

This way, the physical space where an individual develops becomes a significant factor in the process of person-environment interaction, where an analysis of the psychological processes and environmental factors that participate in them is indispensable (Corraliza and Berenguer, 2000). Furthermore, attitudes toward the environment, such as concerns, also influence and reflect different values such as egoistic, altruistic, and biospheric attitudes. Given that the individual reflects their concerns on themselves, toward other people, or toward all living beings and ecosystems, these attitudes are reflected in the perception and behaviors toward the environment (Schultz, 2002).

Environmental studies in children are an adaptation of the studies carried out by adults; therefore, it is necessary to also consider the youngest population in order to know their first thoughts about environmental issues. These issues are highly related to environmental identity, for the way we perceive our environment, and especially how we act on it or from it, can provide insight into the phenomenon of understanding our identity and our immediate natural space. These concepts are constructed from spatial, sociocultural, temporal, and community bases on cognitive, evaluative, and behavioral processes (Zimmermann, 2010). These identity behaviors are formed from the first stages of development and within cultural, historical, and dynamic patterns, where relatively permanent meanings and representations are configured and reinforced during the following years (Delval, 2004; Rojas, 2004). Thus, it is important to explore environmental perceptions in children and obtain a starting point to, eventually, influence them through their school classes on issues about care and protection of the environment, as well as to generate attention, evaluation, and action in programs of environmental education (Clayton, 2012). As an example, Olivos et al. (2014) studied connectivity with nature, environmental identity, and pro-environmental behavior, where they found patterns of positive behaviors related to identity and connectivity with nature.

The study of the relationship of children with nature entails values at this stage of human life that relate to the characteristics of the natural environment (Myers, 2012). In children, development is intrinsically connected with the basic areas of psychology that include sensation and perception, spatial cognition, and, in some cases, nature-related psychopathologies such as phobias of animals (Clayton and Myers, 2015). According to the theory of human development formulated by Piaget (1964), it is in the preoperative stage where children begin to develop the ability to represent and perceive their physical environment, which makes them able to recognize their environment and act on it (Delval, 2004). The first years of life and the beginning of formal education is a relevant stage in the development of opportunities to act freely and learn to be responsible from an early age, which has been linked to prosocial behavior and cooperation. Furthermore, contact with natural environments is associated with well-being and connection with nature (Zhang et al., 2014; Zelenski et al., 2015; Sobko et al., 2018), which fosters the concern for the preservation of their environments. Moreover, environmental knowledge of preschool children can provide a new perspective that stimulates reflection on the individual’s relationship with nature and the active construction of new understandings (Selin, 2013). Finally, it is considered fundamental to use drawings to study preschool children’s representation of nature, because drawing helps children to express themselves about the real world that surrounds them (Wright, 2010).



CHILDREN’S DRAWINGS

Children can represent reality through different forms, and drawing is one of them, since it is an important cognitive component that aids children on reflecting about what they understand as reality, their spatial representation, and how they conceive things. Drawing is also considered a form of communication (Coates and Coates, 2011; Vivaldi and Salsa, 2017) and conveys an affective aspect (Delval, 2004). According to developmental theorists, said representations begin to take place from the age of two. This relates to the beginning of children’s primary socialization, either by their family environment or their school environment; therefore, drawings are a concrete and effective act that helps children record their perception from the world around them (Fox and Lee, 2013). This way, drawing has been used in various studies to collect information about perceptions and ideas in participants of different ages and in different themes. Additionally, drawing is also considered as a type of language in children, and, as Callaghan (2013) states, representations of children are a sign of the development process regarding the intention to communicate with other people.

Language, both oral and written, is a system of symbols. In oral language, the speaker must relate the oral symbol to a meaning or idea, both in reality and according to the perception of each individual. The same happens in written language, and, as children begin to write, they develop their relational principles because they must relate them to their own ideas, concepts, or meanings. Pictographic writing is children’s first approach to writing in an attempt to represent written language, objects, meanings, or conceptualizations (Brandt, 2015; Baroutsis et al., 2019).

Studies have shown that drawing is an appropriate strategy to gather information about how children perceive certain places, processes, or events. Some examples of studies utilizing this strategy are Baroutsis et al. (2019), where children were asked to draw how they explain the process of learning to write; Highet et al. (2019) measured the social impact of H. pylori in children through drawings, and also Moragón and Martínez (2016), who conducted a study to describe the way in which primary school children represent children’s play through drawings. The results concluded that drawings are a representation of the reality that children perceive, and the majority presented real elements about the research topic. However, it was also found that through drawing, children expressed their feelings and attitudes.

Moreover, other studies were found where it was intended to examine the perception of the natural environment, such as Günindi (2012) and Özsoy (2012), who conducted studies to examine the perception of the environment in preschool children through their drawings and the explanation that students gave about them. This was performed with the purpose of knowing how children build their thoughts and concepts. As a result, it was found that at least 81% of the children see a clean environment and 60% included people in their drawings, which shows that some children consider people as part of the environment. While the rest do not share this consideration of people, they do consider other living beings. Similar studies also evaluated how children perceived the environment in present and future times. In these cases, most of the students drew polluted technological environments using elements such as the sun, trees, humans, cars, and houses; some even showed robots and spaceships. Additionally, it was found that perception changed depending on the context where children were raised, and participants represented a greater number of favorable environmental elements other than the increase of temperature in the future and deteriorated forest and rivers (Pellier et al., 2014; Özsoy and Ahí, 2014).

On the other hand, Yilmaz and Kahraman (2015) and Yilmaz et al. (2012) analyzed the graphic productions of Turkish elementary students to determine how they reflect what they know about science and nature. The results showed that the words “science” and “nature” have some similar concepts as “environment.” However, science is explained with “laboratory environment,” while nature with “clean environment.” Another thing in common is that both words are related to living beings that are classified as “animals” and “plants,” but “human being” is excluded in both categories. Other than those already mentioned, the drawing technique was also used in a study related to the playground environment in a school (Salı et al., 2014), where children were asked to draw their dream playground and the one they had at the moment. It was found that children drew their ideal playground with movable and more interactive games. Macdonald (2009) mentions that the drawings and their previous oral description by the participants favor the holistic approach in research with children. Similarly, Angell et al. (2015) mention that graphic representations along with their oral description have been a central tool for researchers working with participants in the childhood stage due to the apparent simplicity, attractiveness, and disposition of the resources.

In this study, we focused on finding out how preschoolers represented what the word nature meant to them through drawing by emphasizing the objects and figures that children illustrate from their perception of nature, so that we could describe the relation with environmental identity. Considering that, in formal education in Mexico, there are few activities that present environmental education programs from the first school years, it is not considered as a variable that could affect student perception of environment. Conversely, other variables of the context such as the place of residence and family are.



METHOD


Sample

The sample size included 118 children aged between 5 and 6 at the time of the study, 59 females and 59 males, all enrolled in four different preschools. One of them was a private school, while the rest of them were public. The first school was located on the coast of the municipality of Hermosillo. From this school, 48 students participated, and the conditions of the classroom let the students work individually. The second school was a private school with a bilingual education system. From this school, 34 students participated, and the researchers worked in a hallway outside of the classroom to prevent participants from seeing their classmates’ work. The last two schools had the same dynamics; both were state-funded public schools with only one teacher for each class, located in an urban area. There were 16 participants from one school and 20 from the other. One was located at the south of the city, while the other one was up north. In them, work was done inside the classroom and only two tables and two chairs were available. The tables were placed as far away as possible from each other, and students were asked for their collaboration in the study. The students who accepted continued to carry out with their drawings, while their descriptions and annotations were written by the researcher.

The schools located in the urban area have limited vegetation, while the one located on the coast has very particular vegetation and fauna that predominate the landscape, such as saguaros, mesquites, trees, bushes, and a nearby beach. This region of Mexico is characterized by being desertic and having temperatures that exceed 45°C during the summer, while in winter temperatures can reach approximately 15°C or less.



Survey and Data Analysis

Following the aforementioned logic, drawings were used as the main form of collecting information. Participants received white sheets, pencils, and colored crayons. They were subsequently asked, “What do you understand by nature?”, before being instructed to draw their answer on the sheet in front of them. The drawings were made individually so that there was no interference or influence by the responses of other classmates. Each student described their drawing while making it or after the fact, and no questions were made by the researcher or teachers. Then, the researcher wrote the descriptions down on a separate sheet of paper that was stapled to the drawing and then numbered (Nic Gabhainn and Kelleher, 2002).

Drawings, graphic representations, pictographs, or permanent products are a means to access the ideas, feelings, and experiences of children where the objects form part of a message regarding their understanding of the world (Macdonald, 2009; Fisher et al., 2014; Bland, 2015). In order to obtain relevant data in an investigation carried out with drawings, it is necessary to identify the components that capture the participant’s understanding of the specific topic through a content analysis (Krippendorff, 2013; Linder et al., 2017; Flores et al., 2018). The use of drawings and their keywords as tools allow the participants to understand the activity that they are asked to carry out despite of possible limitations in the stroke. In this fashion, they can express their thoughts in relation to a topic (Macdonald, 2009; Angell et al., 2015; Linder et al., 2017).

Along these lines, and after analyzing each drawing, the elements were codified, categorized, and described according to their components, which resulted in six different categories that appeared frequently in each of the drawings. It is worth noting that there were also drawings that did not fit into any category. The categorization presents an intra-coding reliability since the coding was carried out at first when classifying the elements according to their values and a second time after reviewing the literature to compare them with previous studies. In the same way, an intercoding was performed, since the categories were verified by experts in the subject and relevant changes were suggested for better results. For the content analysis, the words were classified into different thematic categories using the bottom-up strategy, so the categories were not previously established. The definition of common thematic categories is useful for comparisons between different case studies because it provides a systematic way of classifying perceptions (Maneja-Zaragoza et al., 2013).

Likewise, we used the visual discourse analysis of Albers (2007). This mentions that drawings are made up of support systems that indicate how they should be read considering the spatial elements and the distribution previously discussed by Zabulis and Orphanoudakis (2001) and Kress and Van Leeuwen (2007). The authors explain that each graphic composition has a visual attention center that does not necessarily correspond to the center of the paper, so they propose to divide it in quadrants to identify the elements with greater emphasis following the directionality provided by the text itself, which also does not correspond necessarily to the conventional directionality of writing. Thus, after obtaining the frequencies of the presented objects, the support systems were identified using both the children’s discourse and drawings, subsequently identifying the intention of the drawing and its central component. According to Albers (2007), the support systems are the ones available for reading the exchange of meanings between the creator and the interpreter based on the semantics of the text by means of the symbols used to represent the phenomenon within the cultural canons. Hence, visual representations are loaded with properties and cannot be reduced only to substitutions of the object in real life (Banks and Zeitlyn, 2015), so they present complementary properties that can be categorized into sets that reflect social processes and have a certain intention behind them.



RESULTS

The drawings generated by the participants showed symbols that referred to elements of nature; most of them were understandable and corresponded to the skills and knowledge expected in this stage of development. However, the rest of the works were rather abstract for the interpreters, so the oral descriptions made by the participants became an essential part in their categorization. In the collected drawings, there was a total of 133 elements obtained that derived in nine categories according to their similarity and mutually exclusive logic. Subsequently, another encoding was performed to enable a second analysis of the data obtained with this technique. Six different categories were found: locations, plants, animals, abiotic elements, bodies of water, and people (see Table 1).


TABLE 1. Coding scheme and description of the study categories.

[image: Table 1]They found that the “animals” category had the highest frequency, since it was present 171 times in the 118 drawings. Particularly, the referred animals were butterflies, birds, dogs, lions, fish, rabbits, snakes, and giraffes; it is worth noting that some of the depicted animals are not typical of the participants’ own region. On the other hand, as can be seen in Table 2, bodies of water were only observed 29 times, with places such as seas, rivers, lakes, and ponds; however, only two participants from the coast area drew the sea. As for the location category, there were places that, like animals, are not typical in the region where the study was conducted, such as forests and jungles. Finally, the human factor was the second less frequent element presented (40 times), in which the participants referred to themselves, their parents, or other children.


TABLE 2. Number of drawings coded in each category.

[image: Table 2]As for the drawings themselves, there were some where it was possible to encode different categories, such as plants, animals, and abiotic elements, where each of them could be clearly spotted (see Figure 1). However, there were some drawings that could not be classified in any category, since they were too abstract and did not have a specific shape, only color. Figure 2 shows a symbolic representation of elements recognizable by existing literature and correspond to elements of nature, in addition to making a correct spatial representation. Oppositely, other drawings (see Figure 3) do not contain a spatial representation that is attached to reality, even though they do include biotic elements.
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FIGURE 1. Categorized drawings.
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FIGURE 2. Drawing without proper symbolic representation.
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FIGURE 3. Drawing with proper symbolic representation.


Most of the graphic texts made by the participants show support systems that can be interpreted mostly in an easy way, as they represent objects from the outside world expressed in a realistic way according to their developmental stage, such as those presented in Figure 4. In this way, many of the symbols are understandable without need for interpretation by the participant; also, some texts as a whole are easily recognizable and decipherable by the reader.


[image: image]

FIGURE 4. Drawing with support system.


The drawings also showed that children drew facial expressions on some natural elements (Figure 4). Whenever this happened, they were always smiling faces, even on animals. It should be noted that the symbols that represent human beings are found in the lower quadrants, which represent the position where terrestrial beings move and live, whereas the superior quadrants are used either for extensions of large terrestrial elements such as trees or mountains, or for the location of birds, celestial bodies, and abiotic elements such as clouds.

Furthermore, in the graphic representations, 13 participants drew people, representing themselves or other relatives as part of nature. However, when questioned if they felt part of nature, 81 participants answered positively, which indicates that participants include an environmental identity as a part of their self-definition, despite most not expressing it in their drawings.



DISCUSSION

The study was based on a discursive analysis of the drawings produced by preschool children with the purpose of observing the elements that make up their understanding of nature. The use of art as tool of data collection proved to be an effective technique for the externalization of the participants’ ideas regarding the studied phenomenon. This demonstrates children’s deep understanding of the concept of nature.

For the analysis, the components of the productions were identified and granted keywords in order to determine the participant’s perception of the subject. This way, ambiguities when interpreting the products were reduced, which is what Macdonald (2009) describes as a holistic approach of the representations that the participant has regarding the understanding of the phenomenon (Deguara and Nutbrown, 2018). The analysis was also based on the visual discourse analysis proposed by Albers (2007), which states that the support systems present in drawings help interpreters understand the meanings the creator intended to depict by decoding the semantics of the symbols used through a cultural tenet.

The analysis showed that a general idea of what nature represents includes trees, birds, and food, which coincide with the areas where participants live; however, the number of endemic elements of the ecosystem in which they live was relatively low, omitting fauna and flora typical of their region such as snakes, iguanas, biznagas, or pitayas. This corresponds to the research of Bolzán et al. (2014), where it is established that the place of residence is not reflected in the way of drawing nature, but in learning from formal environmental education (2014: 38).

It was observed that productions contained elements of the environment that could be found in the nearby areas and were immediately recognizable by the participants, such as trees, flowers, birds, grass, butterflies, clouds, palm trees, mountains, fruits, snakes, or the sun. Additionally, there was a large number of symbols that represent elements not native of the environment where the participants live, including lions, giraffes, elephants, jungles, and forests, which can be attributed to the contact of the participant with material that contained this type of representations of nature (Bolzán et al., 2014). This supports the statement that knowledge of the phenomenon helps to create productions in greater detail and with a greater number of elements, as shown by the study by Barraza (1998), who affirmed that the perception of children is influenced by knowledge, age, and their ability to draw.

The visual representations themselves enclose properties that cannot be reduced to mere substitutions of objects in real life (Banks, 2007), and representations of nature by preschoolers show categories of natural elements such as animals, plants, food, abiotic factors, locations, and people (Alerby, 2000; Ulker, 2012; Özsoy, 2012).

According to the studies of Zabulis and Orphanoudakis (2001) and Kress and Van Leeuwen (2007), children’s points of interest are indicated by the positioning of objects through the paper and attract the viewer’s attention to these spaces. They explain that this selection of accommodation is itself qualitative information by the creator. This can be seen in the productions made by the participants that make spatial use according to the symbols they represent. This is how the sun and clouds were drawn in upper quadrants or “above,” and trees or plants in the lower quadrants or “below.” However, there were graphic texts that did not take into consideration the social conventions of “above” and “below” within the productions. This corresponds to the statements of Zabulis and Orphanoudakis (2001) who specify that the content of an image includes form, color, or intensity as well as spatial organization. However, some visual elements reside in the perceptual domain.

Additionally, it could be observed that there are, among the drawings, abstract and metaphorical creations about real-world referents, like what represents a tree, a dog, a person, and so on, with some participants. This also coincides with developmental theories that explain that, depending on the level of maturity of the child, these referents will get closer to more accurate representations or to the natural world. Bell’s (2003) visual content analysis explains that objects are mutually exclusive and should not be taken “literally,” but as a manifestation of reality by the author.

None of the representations made reference to contaminated environments, and only a few showed human intervention that was different to the studies by Alerby (2000); Shepardson et al. (2007), Özsoy (2012); Ulker (2012), and Bolzán et al. (2014). The study carried out by Pasca et al. (2019) was also considered, where they sought to determine the way in which people categorized the environments according to the nature they saw in some pictures. One of the findings reported in this study was that people did not categorize as natural environments all photos where human presence or built places were depicted. This coincides with our study, where we found that children’s representations of nature did not include any built environment in their drawings.

As mentioned before, the main objective of the study was to offer empirical evidence obtained through research methods different from the traditional ones in psychology and environmental education, i.e., qualitative approaches. This allowed us to construct knowledge from the child’s perspective using their abilities. Further improvements to this approach are expected to enhance the understanding of children’s representation of nature. One such improvement could be introduced by adding new questions to include in the proposed organization of perception of nature. These questions should consider family habits, outdoor and indoor activities, and time spent watching television or using the internet, if the children have traveled with their family, among other relevant lifestyle aspects. As mentioned by Carrus et al. (2015), the educational spaces and the experiences that children live in their school environments are qualitatively different from the experiences they live in their homes; therefore, environmental perception can be influenced by these other contexts. Regardless, the work presented here is also limited by classical considerations of qualitative studies, in which findings cannot be generalized or extended to wider populations even if they are similar. Thus, a high degree of certainty cannot be assured.

The dominant tradition in environmental psychology research is to use scales (self-reports) developed in studies with adults and “adapt” them to the study of children; thus, we sought to carry out an investigation adapted from the start to the study of the early stages in human development. Our purpose was to research environmental perception and environmental identity in early childhood; in such manner, the results of this work will shed light on the understanding of an important methodological qualitative approach and contribution. Furthermore, results obtained here may have implications for understanding the concept of nature in early childhood, which may be useful in practical decision making for curricular design of environmental education programs and psychoeducational intervention in the future.
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The objective of this study was to test a measurement and invariance model for a scale of beliefs about parent participation in school education for children residing in both rural and urban areas. The questionnaire was answered by 2,576 parents, 52% from urban areas and 48% from rural; also an exploratory confirmatory multigroup analysis was performed to identify invariance. The final version of the instrument consisted of two factors with three items each, showing a goodness of fit, in addition to adequate indices. The invariance analyses indicated that both samples were equivalent in structure and factorial weight. The comparative fit index was greater than 0.95 for each model, and when compared with the restrictive model, the differences were less than 0.01; therefore, the instrument is considered applicable.
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INTRODUCTION

Parents play important roles in their children’s learning process and in the regulation of their behavior at school; likewise, parents can also be support agents for the school and for educational outcomes (Valdés and Urías, 2010). Despite this, studies report a low involvement of parents in all school settings, from supporting children doing their homework to the school-parent relationship, including communication with teachers or principals (Valdés et al., 2009).

One of the main personal psychological motivators for parents to become involved and participate in the academic activities of their children consists of the beliefs they have about their roles as parents, getting involved in activities they consider as their responsibility and leaving the rest to the teachers or the school (Walker et al., 2011). Hoover-Dempsey and Sandler (2012) call this variable the construction of the parental role; these authors also consider it a basis for their model of the parental involvement process.

Hoover-Dempsey et al. (2005) propose a model by levels of influence. In the first level, parents are involved through: (a) beliefs about the parental role regarding what they consider their responsibility doing at their children’s school; (b) self-efficacy to support their children doing their homework and respond to the invitations of their children and the teachers. In level two, contextual variables such as time and energy, knowledge and skills for involvement are added. The third level refers to the mechanisms of participation:behavior modeling, motivation, instruction, and reinforcement. The fourth level includes student perceptions of their parents’ actions apropos of the previous level, their self-efficacy to learn and their relationship with teachers. Finally, in the fifth level, the student academic performance is explained.

The goal of this study is to test an instrument for measuring the beliefs of parents concerning what they should do to support their children at school environments as part of their parental role; such a tool is relevant because beliefs are the main motivators in the decision of parents to become involved in their children’s school (Hoover-Dempsey et al., 2005). In general, parents who believe that they should have an active role in the education of their children are more likely to participate than are those who think that parent involvement is not necessary or that it is better not to intervene (Green et al., 2007). Deslandes and Bertrand (2005) explain that it is more frequent for parents to become involved in school activities at home when they believe it is their responsibility to do so, and especially when such belief is accompanied by invitations from their children to participate.

The beliefs parents have in relation to the roles they should assume in their children’s education are developed through their own experience within the groups in which they have become socialized, such as family, school and community; this helps to establish their role beliefs, which affect their involvement behaviors in their children’s school life and in their interactions at home as to school-related tasks, projects and other activities for which students ask for their parents participation. In general, these personal beliefs parents have about the goals of school education and their own role in it influence their involvement (Hoover-Dempsey et al., 2004).

There are diverse parents mindsets with respect to the objectives of education, their own involvement in educational centers, and their role in this process. Some parents believe that the school is responsible for ensuring the success of their children and that parent participation is not necessary, while others perceive a shared responsibility between the school and the family; the latter are the most willing to participate by supporting their children at home and at school (Reed et al., 2000).

Walker et al. (2005) present three types of role construction centered on parents: parent-focused, which reflects the beliefs and behaviors of parents, where the parent is ultimately responsible for the education of the child; school-centered roles, which reflects the beliefs and behaviors of parents where the school is ultimately responsible for the child education; and, finally, the partnership-focused role, which reflects beliefs and behaviors where parents and schools together are responsible for the education of the child.

Two qualitatively different aspects can be identified on the topic of parents participation in the education of their children: the first is related to parental engagement with the school, for example, communication with teachers and the principal, participation in events and activities organized by the school, and involvement in parents associations; the second refers to the learning support parents provide at home, for example, assist in doing homework; in doing so, they help their children to develop favorable attitudes toward school and they also create conditions for students to learn (Sánchez and Valdés, 2014).

Walker et al. (2005) developed an instrument for parental role beliefs, a nine-item scale with six response options that aims to measure two types of assistance: supporting the child and supporting the school. These are some examples of the items: “It is my responsibility to talk with my child about his or her school day,” “I believe that every parent is responsible for what is happening in school.”

Urban and rural environments create different school contexts, therefore, parents have different experiences and perceptions about schools and the educational objectives aimed. Rural schools are often associated with indigenous and/or farming populations. Villarroel and Sánchez (2002), when comparing rural and urban areas, find that parent participation is similar, but there is a significant predominance of participating mothers in rural areas.

Azaola (2010) notes that in rural areas, mothers care for their children with regard to school affairs, and fathers do not consider it to be their job. Additionally, in rural environments, children get little support for solving complicated tasks or studying for exams, as parents do not feel capable of providing such help because of their own lack of education; besides, communication regarding what happens at school is scarce, since children talk little with parents about what happens at school and do not tell them when they have tests. In her study on rural communities of a central region in Mexico, Azaola (2010) notes that parents compensate the lack of intellectual and economic support for their children academic development by providing discipline and emotional support. In urban areas, this is a little different: there is a higher level of schooling among the population, and fathers do consider that academically supporting their children is their job, because more women financially contribute to the household, particularly in the early years of life and when boys and girls are at school age (Sandoval et al., 2017).

Durston (1995) highlights that cultural differences of rural areas with respect to language, thinking styles and expressions complicate learning, especially when teachers do not use what is already familiar to students; as the author states, a new school culture of communication and relationships should emerge from the interactions between the actors involved, mainly teachers and parents. Many teachers of rural schools are culturally deprived, and this creates a distance with parents instead of an assimilation process; in urban schools, at least in those attended by boys and girls with better living conditions and parents with higher education levels, teachers feel more comfortable and support parental beliefs about participating in the education of their children. This is in particular evident within areas where there are more conflicts at school environments. Of note are the fewer opportunities that children in rural areas have accessing goods, from the most basic needs to up-to-date technology, including computer equipment and internet; situations often resulting from the parents low education levels (Paes de Barro et al., 2009). Roemer and Ünveren (2017) remark that parental education levels, especially those of mothers, and occupations are indicators of inequity in the access to opportunities.

Given that beliefs are important for parental involvement in school activities, it is important to understand the existing differences and which ones of these can impact the measurement model posed in this document; as well as those differences affecting the results and interpretation. Because of the importance of beliefs in parental involvement, an instrument that allows an understanding of those beliefs, applicable to different schooling levels and parents cultural capital, suitable for urban and rural areas, is necessary for decision-making that favors the family-school relationship in different contexts. It is also important to review the relevance of instruments and their psychometric properties in different contexts. Therefore, the objective of this study was to test a measurement and invariance model of a belief scale for parent participation in their children’s school education, within both rural and urban areas.



MATERIALS AND METHODS

This is an instrumental study (Carretero-Dios and Pérez, 2005; Ato et al., 2013) in which the psychometric properties of a scale of beliefs about parent participation in their children’s school education were obtained, as was the validity of the measurement model for parents residing in urban and rural areas.


Participants

The instrument was completed by 2,576 parents with children in basic education schools within either urban or rural areas. The sample was selected by convenience, taking into account the total population of elementary students in Sonora, a Mexican northwestern state that borders the United States of America. Rural populations are mainly located in the south of the state; the rural sample was taken from four towns located on this area. On the other hand, urban sample was taken from the four largest cities of the state.

For the analysis, random smaller samples (20%) were obtained from the general sample, in order to ensure suitable samples in line with both the model and the methods employed (Jackson, 2003). The subsample used to run the model consisted of 52% of parents residing in urban areas [95% CI 48–56 bootstrap%] and 48% of parents residing in rural areas [95% CI 46–49 bootstrap%]. For the urban areas, 40% were fathers and 60% were mothers; for the rural areas, 58% were mothers, and 42% were fathers. The four rural towns considered in this study fit in the rural population classification made by the National Institute of Statistics and Geography (INEGI, 2010): less than 2,500 inhabitants, limited urban services, no paved street (or just the main street), agriculture is the leading economic activity.

Parents’ age information was removed because of a high percentage of missing values (up to 12%). No significant differences or correlations were observed between the presence of other children in elementary school or other educational levels and the participation of parents (supporting child and school) in urban and rural areas (see Annex 1). Mothers in rural areas had lower levels of education. In rural areas, a higher percentage of mothers reached only primary school education, and a lower percentage got university education; for fathers, the results were similar, but the differences were slightly greater between those who resided in cities (urban) and those who resided in towns (rural) (see Table 1).


TABLE 1. Education level of the parents in urban and rural areas (percentages).

[image: Table 1]The referred existing learning opportunities differences between urban and rural families are: access to books, access to internet. A comparison of these scenarios within the urban and rural contexts of the region of interest is presented below (see Table 2). Access to a greater number of educational institutions near of their homes is most likely an important factor for students’ educational progression; it is worth noticing that all the rural areas considered in the sample of this study were located at almost an hour from educational institutions, and had poor public transportation services.


TABLE 2. Available sources of learning support for students in urban and rural areas (percentages).

[image: Table 2]On average, urban families had four members and rural families had five. The daily income per urban family was 20 United States, 5 dollars per member; in the rural family, it was 10 United States, 2 dollars per member. The most frequent occupations were similar for urban and rural fathers with unskilled jobs, especially in the rural area. In the case of mothers, predominated the unpaid work of housekeeping; a distinguishing fact is that women in the rural area had the highest percentage of skilled work, beyond that of fathers in rural or urban, and mothers in urban areas (see Table 3). This information reveals the two different realities experienced by the families that live in such areas.


TABLE 3. Type of occupation parents in urban and rural areas have (percentages).
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Instrument

The instrument consisted of two parts, the first one with items aimed to obtain information of sex, age, number of child attending school, family’s learning context aspects, and economic situation. Also, two general questions were added to ask: if parents believed that their participation influenced their children’s school success; and about the time they spent supporting their children in educational matters.

The requested information on the learning contexts was on these subjects: (a) parents’ educational levels, (b) computer at home, (c) internet at home, and (d) books at home. The economic situation indicators were: (a) average family income per day, (b) number of people who support themselves with said income, and (c) kind of occupation. The kind of occupation referred to labor activities for which an income was received; although it does not imply a payment, domestic labor (taking care of children) was also included. Unskilled jobs, meanwhile, were those occupations that only require brief training; the qualified were those requiring a degree of specialization and received higher remuneration than the non-qualified. Another category of professionals was included for self-employees, retirees and parents in executive jobs (these are responsible for decision-making and generally have higher salaries than people in the other categories). These job categories are simplifications of those included in the National Labor Classification System [Sistema Nacional de Clasificación del Trabajo] (INEGI, 2018).

The one-dimensional scale of beliefs about parent participation in school activities of their children developed by Walker et al. (2005) was applied in its original version with 10 items, in a continuum: from active (partnership oriented and with high score), to passive (with lower score). Two factors of the scale were tested in this study: (a) supporting children in their school activities, and (b) supporting the school. The instrument was answered using a scale with five values ranging from strongly disagree (1) to strongly agree (5). In its original version, the response scale had six response options, however, the options were reduced to five in order to facilitate understandability (a pilot test indicated confusion with the six-option version). For the original version, Cronbach’s alpha was 0.816, but validation of the measurement model was not reported. For this instrument, Lavenda (2011) reported a measurement model with an adequate fit, reporting normed fit index (NFI) and comparative fit index (CFI) values higher than 0.90, a root mean square error of approximation (RMSEA) of 0.06 and invariance for samples of Jewish and Arab parents. As part of one study with Mexican population, an adequate model fit with a two-dimensional structure was reported (Sandoval et al., 2017).



Procedure

The instrument, originally written in English by Walker et al. (2005), was adapted to Spanish using a cross-translation. Then, was revised a version of the same scale in Spanish, presented by Hoover-Dempsey et al. (2005), which coincided with the Spanish version from the aforementioned instrument obtained by cross-translation. A panel of experts consisting of three specialists determined the content validity; two items were reworded due to redundancy. There was 100% agreement among the reviewers regarding editorial adjustments and the elimination of one item; but the full original scale was applied, that item was removed later during the different analyzes. The instrument was further adapted by adding two items to include aspects of school coexistence, which is a topic related to respect among classmates and required to be addressed by teachers and parents in Mexican schools (“Teaching my child to get along with children” and “Teaching my child how to coexist peacefully”).

Once the instrument was finalized, it was applied. Before applying the questionnaire, authorizations from the different elementary education institutions principals were requested; from the beginning, it was made clear that parents had the option to reject participating in the study. Next, after explaining the objectives of the project to the teachers, their signatures indicating consensus support were requested. After gaining teacher support, each child was asked to deliver his or her parents an invitation to respond the instrument; prior informed consent from the parents was obligatory in order to complete the questionnaire. The instrument was sent to the parents through their children in an envelope; teachers supported this study by delivering the envelopes to the students. Finally, the parents answered the questionnaires at home and returned the sealed envelopes to the teachers.



Data Analysis

The SPSS statistical package was used to perform exploratory factor analysis (EFA) with maximum likelihood extraction (to reduce the effect of the normality requirement), and varimax rotation; AMOS was used to perform confirmatory factor analysis (CFA), and determine multigroup invariance. For the EFA, the general sample was used; followed by parents from urban areas and then by parents from rural areas. The distribution of the data for each of the variables had a guaranteed asymmetry between +1, −1, and a kurtosis of 0.6 or less (Lloret-Segura et al., 2014).

The same orthogonal rotation criteria were considered using varimax in agreement with those used for the original instrument (Hoover-Dempsey et al., 2005; Walker et al., 2005), noting that rotation was also performed obliquely using oblimin, and that the results were very similar, without differences that would reveal the necessity of a modification. In the case of extraction, maximum likelihood was used to decrease the parametric requirement, in addition to the use of a bootstrap technique to compensate for this requirement of normality. To verify the suitability of the sample for EFA, the Kaiser-Mayer-Olkin coefficient (KMO) and the Bartlett test of sphericity were used.

Returning to these considerations, once one of the items got eliminated because of tis low factorial weight, CFA was performed using the variables that had previously met the requirements for this analysis from the Pearson correlation matrix with regressions to determine which items (variables) should be incorporated into the CFA. The use of structural and bootstrap equations in AMOS allowed the validation of model fit in other subsamples.

Reliability was determined using Cronbach’s alpha and, although it was possible requirements of the first could not be met, coefficient omega was used to corroborate reliability (Dunn et al., 2014); this corroboration involved following the formula and procedure, using Excel and the data obtained from the EFA (Ventura–León and Caycho-Rodríguez, 2017). The composite reliability and average variance extracted (AVE) and the square root of the AVE showed that the correlation with other constructs were used to obtain evidences of convergent and discriminant validity (Fornell and Larcker, 1981).



Ethics Statement

Institutionally, an ethics committee approved the study protocol before research commenced. At all times, the participants were entitled to refuse to participate, including the principals, teachers and parents invited to complete the instrument. Feedback was provided through educational material designed for families, that is, a brochure with a magnet to place on the refrigerator (following the customs in this region of using the refrigerator to display children’s documents); it was sent to the families through the principals of the participating schools.



RESULTS

It was observed that a similar percentage of parents responded that their participation in children’s school affairs influences their learning; 51% indicated that it has no effect and 49% considered that it does contribute to the good academic performance of their children. When contrasting by area and gender of the parent, no significant differences were found.

Regarding time available to attend to their children’s school affairs, as included as a variable in Hoover-Dempsey model, the parents in both regions dedicated similar amounts of time, and most believed that parent participation is appropriate (78% of parents residing in rural areas and 70% of parents residing in urban areas), with a significant difference between them (X2 = 14.93, gl = 2574, p = 0.01); that is, a higher percentage of parents in rural areas feel comfortable with the time they invest on caring for their children apropos of education. The differences in access to opportunities lead to, in addition to CFA, the inclusion of a multigroup for the review of rural-urban invariance.


Convergent and Discriminant Validity

The composite reliability ranges were 0.83 (support child) and 0.78 (support school). The factor loads was up the 0.68–0.85 and AVE of the model was 0.63 and 0.54 (support child and school, respectively), which indicates the presence of convergent validity. The square root of the AVE of the construct was higher (up to 0.7) than the correlation with other constructs (lower than 0.60), thus verifying the discriminant validity (Fornell and Larcker, 1981).



Exploratory Factor Analysis

First, EFA was performed for the original scale with 10 items plus the two items added during the adaptation. The KMO value was 0.866, and the Bartlett test of sphericity result was 0.00 with a chi-square value of 7677. The factorial structure of the two factors was the same as the original. The first refers to the activities that parents believe they should support, and the second refers to the support they believe they should provide to the school. Two items were eliminated because they had factorial weights lower than 0.30 and were in two factors. The support at home factor had an internal consistency of 0.85, and the support at school factor had an internal consistency of 0.77; the alpha for the total scale was 0.83, and the model explained 53% of the variance. Subsequently, EFA was performed for each sample (rural and urban), and the structure of the two factors was verified.



EFA on Urban Area

A KMO value of 0.801 was obtained, the instrument had a total explained variance of 72.57%, and the items were grouped into two factors with four items each: (a) support for children at home, showing reactive factorial weights between 0.850 and 0.940, with a variance of 37.69%; and (b) support to school, with factor weights oscillating between 0.832 and 0.783, with a variance of 34.88%.



EFA on Rural Area

The KMO value of 0.789 was acceptable, with a total explained variance of 68.31%, and a two-factor structure with four items each. For the first factor, support for the child with his or her school-related tasks for home, the factorial weights were between 0.858 and 0.777, with an explained variance of 35%. For the school support factor, the factor weights ranged between 0.799 and 0.781, with an explained variance of 33.23%.



Confirmatory Factor Analysis -Multigroup- Invariance

In the CFA, six items were grouped into two factors, maintaining the two-factor structure and eliminating two items since they were substantially reducing the goodness of fit of the original model. The CFA of each sample indicated that the model measuring two factors with three items each was acceptable for both cases (parents in urban and rural areas). The comparative goodness of fit index (CFI), considered one of the main indices for these cases, had values above 0.90 (Cheung and Rensvold, 2002; Elosua, 2005), and RMSEA values were less than 0.05. According to the measures of incremental adjustment and parsimony, these values were significantly higher than those for the independent model and very similar to those for the saturated model (Ruiz et al., 2010; Table 4).


TABLE 4. Absolute, incremental and parsimony indices for the generated models, confirmatory factor analysis for urban and rural areas (*p < 0.05).

[image: Table 4]In the CFA, in both samples, the items saturated adequately, revealing moderate correlations between the factors (see Table 5), and an acceptable coefficient omega for each factor (Ventura–León and Caycho-Rodríguez, 2017; Table 6).


TABLE 5. Confirmatory factor analysis results for both samples.

[image: Table 5]
TABLE 6. Goodness of fit indices for each of the models tested for factorial invariance (*p < 0.05).

[image: Table 6]The indices obtained (Table 6) showed the equivalence of the basic measurement models between rural and urban areas; that is, there is invariance of the factorial structure between the two. Although the chi-squared value is high, the rest of the indices point to the similarity of both models, enough to accept the hypothesis of invariance (NFI greater than 0.9; CFI greater than 0.95; RMSEA lower than 0.05) (Elosua, 2005).

In the case of metric invariance by placing restrictions on the factorial loads on the base model, the general fit index (GFI) and the RMSEA indicated equivalence. Additionally, the CFI and Akaike results did not show relevant differences, although the values slightly increased with respect to the restricted model (see Table 6).

When assessing the strong factorial invariance (intercept) through the independent model and the model with nested metrics, the CFI of the models, other than the non-restrictive model, were less than 0.01; the difference in the CFI for metric invariance was 0.001, and that for strong factorial invariance was 0.007 (Cheung and Rensvold, 2002). The results of these estimations allow establishing that the two belief models for the parents who reside in rural and urban areas are equivalent with respect to the factor coefficients, as well as the strong or intercept coefficients (see Table 7).


TABLE 7. Coefficient omega for the factors obtained.

[image: Table 7]According to the results obtained for each sample, the instrument had an acceptable coefficient of omega reliability in general, as well as for each one of the factors (see Table 7). The values of reliability (alpha) were also above 0.80; the omega coefficient verified the reliability (Revelle and Zinbarg, 2009; Peters, 2014). The scale in Spanish version is presented in Annex 2, with evidences of reliability, convergent and discriminant information.



DISCUSSION

The differences found when comparing rural to urban contexts, on the subject of opportunities to access information sources, revealed the relevance of identifying invariances in the instrument for measuring beliefs about the participation of parents in children’s school education. In the multigroup CFA, the model fit adequately with two factors containing three items each, which is consistent with the bifactorial structure proposed by Hoover-Dempsey et al. (2005). The initial proposal consisted of 10 items, but this number was reduced to three per factor. This number of items is the minimum acceptable number; in the future, in other studies, items for these indicators should be written and tested to improve the instrument. Although the number of items is small, when this kind of brief instruments is answered, the acceptance rates are higher and are answered with greater caution, since the probability of fatigue is reduced, leaving fewer unanswered questions than when questionnaires are extensive.

The configurational invariance results indicate that the instrument is applicable for rural and urban samples, with consistency between the structure and factorial weights, with an instrument with two factors suitable for parents in both rural and urban areas. This instrument can be applied in schools in both areas; it is very short, making it easy for parents to respond, in contrast to low recovery rates characteristic of instruments that are extensive. The context of opportunities, while different in each area, maintains the variables for measuring invariance of the measurement model, with adequate fit with a two-factor structure for parents residing in both areas.

For reliability, the coefficient omega results were similar to those reported by Walker et al. (2005), who found an internal consistency of 0.81 (with Cronbach’s alpha) for questionnaire that measures beliefs regarding parental roles in children’s school activities.

The scale for beliefs regarding parent participation at school is appropriate for implementation in the northwestern area of Mexico, in addition to being brief and easily understood by parents in rural areas with an education level lower than those of parents in urban areas. Consistency with the model proposed by Hoover-Dempsey et al. (2005) was maintained. This brief scale provides the option of applying a short instrument for use in the Mexican context, characterized by a diversity and breadth of schools in rural and urban areas.

It is necessary to mention several limitations of this study: first, since the participants lived in the northwestern region of the country, it is not possible to conclude that a representative sample of the Mexican population was used; furthermore, the present research did not consider the measure of other variables to test criterion validity. Despite these limitations, this questionnaire identifies role’s beliefs about parental involvement in their children’s school activities, which, in brief, is rewarding as it allows parents with different educational levels and reading habits to respond easily. The duration of about 5 min to answer makes parents more willing to respond. It makes it possible to teachers and principals to know the parents’ beliefs about their responsibility regarding the children’s academic succeed. Teachers can evaluate and discuss with parents the value of their involvement in both their child’s and school’s support. The matter is truly important because the data reveals that the actual behaviors of participation rates are reduced, especially in those related to the school attention around the country (Valdés and Urías, 2011).
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Annex 1 Number of children in family.
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Annex 2 Parental Role Construction for Involvement in the Child’s Education Scale - Spanish version.
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Modern societies increasingly show more egalitarian attitudes related to sexism and gender equality. However, there is still an important gender gap in wages and professions as well as in expectations surrounding male and female characteristics. Developmental studies carried out from an ecological perspective confirm that these influences come from the closest environments (mainly family and school) but also from more distant systems such as media or cultural values. As children are socialized in these norms and values, they increasingly internalize those schemes and use them to judge others, to choose friends and playmates, and to construct expectations of them. On this basis, the aim of this study was to examine the degree of gender bias internalization in a group of Spanish children. Two tasks were applied to a group of 149 public school boys and girls (aged 4–9 years). Results showed that, already from an early age, the participants had internalized traditional gender roles, especially when asked to assign masculine attributes. Moreover, group differences were found given that boys seemed to be more aware of expectations surrounding masculinity and girls assigned the attributes associated with femininity to women more often than boys. Furthermore, a developmental pattern similar to one obtained in previous studies was observed. Younger children already apply gender roles as part of their increasing acquisition of knowledge in the social field, but there is a big increase in the strength of this bias as they grow older. Psychological and educational implications of these findings are discussed, especially considering that the male gender role seems to be more rigid and less malleable. In this regard, developmental and environmental studies should be considered when designing early intervention programs to reduce sexism and to promote equity in schools and families. As research has already shown what type of environments affect children’s acquisition of traditional gender roles, society must make an effort to promote more egalitarian environments that will serve as protective factors in their future psychological, social and professional development.
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INTRODUCTION

In recent decades there have been significant advances in terms of gender equality in the economic, education, and employment fields. These advances have resulted in numerous laws and regulations that seek to promote equal opportunities for men and women throughout their life and to reduce sexism in all its aspects. However, significant gender inequality in adulthood still exists in crucial areas such as wages and positions of power (vertical segregation) (Cohen and Hilgeman, 2006), as well as large differences in numerous areas of life: to give some examples, girls tend to perceive themselves as less competent in science-related fields (OECD, 2020), and women tend to be underrepresented in traditionally male professions, which are usually the ones with greater social prestige (horizontal segregation) (Cohen and Hilgeman, 2006). On a personal level, gender roles affect the physical and mental health of men and women (World Health Organization [WHO], 2002; Mayor, 2015), with gender inequality being at the base of gender violence (McCarthy et al., 2018). Moreover, although life expectancy is greater for women, they have a worse quality of life (Rollero et al., 2014).

Regarding childhood, there are multiple studies that show how boys and girls internalize the traditional gender roles that prevail in society from an early age (Jackson, 2007). This internalization has a decisive effect on their academic development, their perception of their own abilities (regardless of their real abilities), and their personal, vocational and job aspirations (Kollmayer et al., 2018).

Under these differences a persistence of traditional gender stereotypes exists, among other social factors, according to which certain attributes, behaviors and expectations are associated with men and women in a biased manner. Research in the area of developmental and social psychology has been asking for decades about the development and acquisition of gender roles in childhood, and what factors affect these ongoing events. Sex typing or the process of acquiring gender roles is a global phenomenon that children from all cultures go through, considering this as a part of regular development and a consequence of differentiated socialization processes in the first years of life. This phenomenon continues to evolve throughout life with messages that come from the contexts with which children interact (Bem, 1983; Liben and Bigler, 2002c).

Understanding how gender roles arise and are constructed has obvious practical implications. It can be useful for researchers working in the field of psychology and education or in the design of public policies when implementing real measures that promote authentic social changes in this regard (Liben and Bigler, 2002a). In addition, as these authors suggest, the study of the acquisition and development of these roles would allow us to deepen the classic nature versus nurture debate. Even when there may be small basic biological differences between men and women, the different environmental experiences we receive from the moment of birth on, as well as the interaction between both factors, determine separate paths for both.

Research in this area has proposed three major types of theories to explain gender differentiation (Liben and Bigler, 2002b). First, there are investigations that consider gender stereotypes to develop because they reflect real biological differences inherent in the two sexes (related to sex-linked genes, hormones or brain differences). Developmental psychology is framed within this approach, which states that men and women are different because human evolution has caused us to face different adaptive problems, which causes natural selection to prioritize characteristics in men and others in women (Buss, 1995). Recent studies also indicate that certain cultural values, universally associated with femininity and masculinity, could have a certain genetic origin, especially for cases where the person shows counter stereotypic values (Knafo and Spinath, 2011). Other works carried out with large samples of sibling pairs indicate that genes seem to have some weight in the development of sex-typed behavior, although the influence of the environment is very relevant (Iervolino et al., 2005).

Beyond biological theories, multiple investigations highlight precisely the role of the environment in the construction of gender roles (Carli and Bukatko, 2000). According to these approaches, men and women behave differently because of the existence of socialization practices and learning mechanisms that generate and maintain gender differentiation (Liben and Bigler, 2002b).

Here we can find the traditional learning theories, which indicate that the different environments in which children grow up reinforce and punish behaviors associated with sex, especially by significant adults (family and teachers) (Eccles et al., 2000; Beaman et al., 2006) but also by peers and equals (Witt, 2000). Social learning theories further indicate that children learn what is appropriate for their sex by observation and by imitating the behaviors of the people they identify with, who are more often of the same sex, and by observing the reactions of the environment to the models’ behaviors through a process of vicarious learning (Endendijk et al., 2018).

There is a third group of cognitive theories, which have been described as “gender constructivism.” The authors highlight the processes of individual development in the construction of gender identity and sexual roles (Bem, 1981). As a child starts to perceive that there are two types of people in social life (men and women), he/she develops a gender scheme that will guide the future processing of information from this categorization (Bem, 1981). When children understand which group they belong to and assume the stability of this situation, they begin to associate behaviors and expectations with one or the other according to their experiences, given that this scheme becomes a highly available category in social life (Bem, 1983). From this moment on, they apply gender schemes to the development of their own identity (Ruble et al., 2007), as well as to the expectations they develop regarding people with whom they interact in the attitudinal, personality or occupational spheres (Levy and Sadovsky, 2000; Halim et al., 2013). However, children are not limited to assuming and copying the gender roles that the environment provides or that biology imposes, instead they are active agents that modify the schemes as they interact with different contexts. Certain environmental experiences stimulate the restructuring of these schemes (for example, showing counter-stereotypical models) (Olsson and Martiny, 2018), which promote an accommodation of new information which results in the roles gaining a more personal content. In this line, the contributions of poststructural feminism could be framed (Renold, 2004): if gender identity were something immutable, we would limit ourselves to copying and reproducing roles as fixed schemes, which would have prevented great social advances regarding the place that men and women occupy in society.

The theories that emphasize the role of the environment in the construction of gender roles can be framed in the ecological model of Bronfenbrenner (1994), who highlights the role of the contexts with which we interact in human development and learning. Applying this model to the acquisition of gender roles, it is currently known that the socialization of gender identities and stereotypes is built upon the basis of multiple messages. These messages are often explicit (for example, a father saying to his son “boys don’t cry”), but they are also often implicit or subtle (such as underrepresentation of women in textbooks associated with science, or the low participation of men in housework). In addition, these influences come from all socialization agents (family, teachers, school, media, laws, etc.) (Shen-Miller et al., 2011; Baker et al., 2016; Paul Halpern and Perry-Jenkins, 2016).

Among the studies that analyze purely environmental variables and their effect on gender socialization processes, the negative influence of the contexts in which institutional sexual segregation is applied (Wong et al., 2018) could be highlighted. This would include, for example, the existence of educational centers segregated by sex, but also other aspects in the educational context such as the use of gender labels to form lines or the organization of classroom structures or school activities (Bigler, 1995) or basically any type of context in which the saliency of a social categorization variable (such as sex) increases the development of more rigid stereotypes (Bigler and Liben, 2007).

Considering the environmental variables that affect the development of gender roles, purely physical aspects of the environment have been studied, but also symbolic and discursive. Within the school, the use of spaces has been analyzed profusely, highlighting how in general boys tend to make greater use of public spaces (playgrounds or even hallways) with games that displace other activities (Clark and Paechter, 2007), compared with girls, who tend to make smaller groups and relegate to private spaces (Børve and Børve, 2017). Along these lines, some reviews highlight how the classroom is not only a context in which interactions occur, but rather that it reproduces and is in turn produced by the inequalities of power that exist in society (Shilling, 1991). The distribution of the classroom, objects and spaces within a school seem to reproduce gender differences, although they sometimes leave room for more flexible non-normative discourses (Lyttleton-Smith, 2019). On a more symbolic level, the school context also transmits gender stereotypes through the so-called hidden curriculum, which would include subtle and implicit messages, in some unconscious cases, about situations of power and subordination, what is expected of each child in function of their social origin, or ethnicity, as well as whether they are a boy or a girl (Basow, 2004).

Differentiated environments for children are also observed in the family, even before birth. Different studies show how different colors are used in children’s rooms, including different types of objects, decorations and toys which highlight the performative nature of the use of the space (Pomerleau et al., 1990). Furthermore, family contexts where sexual differentiation of tasks is more traditional influence the child’s acquisition of gender stereotypes (Paul Halpern and Perry-Jenkins, 2016).

The power of the messages included in children’s popular culture, including television, series or internet, which children and adolescents seem to consume increasingly despite reproducing evident forms of sexist messages and gender stereotypes, should also be considered when talking about environmental influences (Aubrey and Harrison, 2004; Döring and Mohseni, 2019).

From all these environmental influences, during their first years of life, children construct the gender schemes that will guide the elaboration of expectations about what society expects of men and women. In developmental psychology, the process of acquiring these schemes is called sex typing (Bem, 1981), and implies the application of gender stereotypes to multiple areas that range from material aspects that are differentially associated with one group or another (colors, toys, or objects), to complex social constructions such as expectations in regard to personality, skills, or professions that men and women carry out (Jackson, 2007; Wilbourn and Kee, 2010; Patterson, 2012). These stereotypes involve the development of differentiated schemes associated with masculinity and femininity (Liben and Bigler, 2002c), which interact with the child’s own sex as he/she is building them. This causes an earlier acquisition of stereotypes associated with men by boys, and with women by girls, giving priority to those that are most useful for building their own identity (Bem, 1981; Liben and Bigler, 2002c).

Developmental studies that have been carried out on this subject therefore seem to indicate that we are faced with a multidimensional construct that is acquired gradually (Liben and Bigler, 2002c; Halim et al., 2017), in interaction with the physical and symbolic environments that surround us, whose acquisition also influences cognitive (mainly flexibility and multiple categorization abilities) and motivational aspects of children (Bem, 1981; Bigler, 1995; Weisgram, 2016; Halim et al., 2017). Around the age of 3, children seem to clearly understand that the world is divided between men and women, and that they belong to one of those categories. From the moment in which they acquire the notion of gender constancy (Ruble et al., 2007), they identify with one of the groups and begin to fill these categories with information, tending to prefer one’s own group over the foreign group, attributing positive aspects to the in-group over the out-group and preferring peers over those who belong to the other category (Halim et al., 2017). Thus, what some authors call gender rigidity appears (Halim, 2016), which leads to gender differentiation to become especially strict during these years. Children begin to progressively associate professions, skills and objects in a biased way in line with the cultural knowledge they have absorbed (Jackson, 2007; Bian et al., 2017). The phenomenon of gender typing usually progresses throughout the primary school stage (6–11 years), when the stiffness of the traditional roles that apply to themselves and the rest begins to decrease (Trautner et al., 2005; Ruble et al., 2007; Siyanova-Chanturia et al., 2015), due to an increase in cognitive flexibility, among others (Bigler, 1995; Banse et al., 2010). From this moment on, if cognitive progress continues and learning environments are sufficiently egalitarian, stereotypes tend to become more flexible and roles blur (Bennett and Sani, 2006; Halim, 2016). However, as is obvious, in many cases stereotypes also persist throughout life and continue to influence the behavior of adolescents and adults.

The developmental pattern described has been confirmed in multiple investigations that have been carried out in recent decades with children from different cultures, although as mentioned before there are differences in the developmental course of the different components associated with gender schemes, as this is a multifaceted construct (personal attributes, professions, skills, objects, etc.). It seems that gender biases tend to be more congruent in their multiple facets as the child’s age progresses (Liben and Bigler, 2002c). In addition, the developmental course varies significantly when we talk about aspects associated with masculinity, compared to the characteristics that are usually associated with femininity. The data seem to indicate that, in a general way, the professions, objects or attributes associated with men tend to be more rigid, punishing more radically the behaviors that transgress gender mandates for men in some way (Wilbourn and Kee, 2010).

In this sense, an asymmetry of gender stereotypes exists: gender stereotyping is less restrictive for female stereotypes than for male stereotypes (Wilbourn and Kee, 2010; Siyanova-Chanturia et al., 2015). In addition, several studies indicate that girls generally show more flexible gender stereotypes than boys (Shen-Miller et al., 2011; Siyanova-Chanturia et al., 2012), especially in the area of domestic activities (Poulin-Dubois et al., 2002).

Furthermore, there are important differences in the development of gender differentiation between boys and girls, undoubtedly related to the social position they occupy. For example, both groups tend to associate positive characteristics preferentially with their own group, but after the age of 6 girls stop showing this pattern and mostly consider that something that requires a lot of intelligence should preferably be done by a man (Bian et al., 2017).

Based on these previous findings, the objective of this study is to analyze the presence of gender schemes in a group of Spanish children between 4 and 9 years of age, being as far as we know, the first study conducted on this topic with a children’s sample in our country, a country which has historically been dominated by a macho culture that has evolved in recent years toward more egalitarian attitudes (López-Sáez et al., 2008). Although some researches have been done on the topic with Spanish adolescents and young adults (Colás Bravo and Villaciervos Moreno, 2007; Ferrer-Pérez and Bosch-Fiol, 2014), none of them have focused on early ages, where the origin of the problem is located, using a developmental approach. The results of the study might be helpful when designing educational and policy interventions in order to eliminate gender stereotyping as soon as possible, before those social shared schemes have been irrevocably internalized by the children.



MATERIALS AND METHODS


Participants

The participants were school children from a public primary school in the Community of Madrid in an area of medium socioeconomic status. After the acceptance of the school’s management team regarding participation in the study, an informative document with an authorization was sent to the families of students between the ages of 4 and 9. Ultimately, 149 children participated in the study and their ages ranged from 4 to 9 years (M = 6.25; SD = 1.38), distributed in three age ranges. A first interval included 4- and 5-year-old participants and consisted of 22 boys and 27 girls. The next interval covered the range of 6- and 7-year-olds and consisted of 40 boys and 27 girls. The third interval, the 8- and 9-year-olds, included 16 boys and 17 girls.



Materials

Two types of tasks were developed specifically for this study: Task 1, aimed at assessing stereotypes related to typically female or male personal attributes, and Task 2, designed to identify stereotypes related to professional roles. Supplementary Material includes the instructions used to apply both tasks.


Task 1: Personal Attributes

The personal attributes selected for this study were: smart, kind, aggressive, vain, happy and grumpy. These attributes were chosen from the Bem Sex Role Inventory (BSRI) (Bem, 1974), including a positive and a negative attribute for each category, as well as characteristics that could be understood by the children of these ages. According to this instrument, the smart and aggressive attributes are stereotypically masculine adjectives, while the kind and vain attributes are typically feminine. The happy and grumpy attributes would be considered neutral (they are not culturally associated with either the male or the female gender).

The procedure for applying the task was based on the one used in a recent study that had similar objectives (2). Each participant was told six stories in which the protagonist was a very smart, kind, aggressive, vain, happy or grumpy person. This task had two versions: one in which the protagonist was an adult (man or woman) and another in which the protagonist was a child (boy or girl). The participants had to choose, in different tests, between four images of adults (two women and two men) and four images of children (two boys and two girls), who they considered the protagonist of the different stories was. The stories are described in more detail in the next section.

The photographs of men, women, boys, and girls used for the smart and kind attributes were taken, with prior consent of the authors, from the study carried out by Bian et al. (2017). To select the photographs corresponding to the rest of the personal attributes, a previous study was carried out, in order to homogenize the level of physical attractiveness of the men and women that appeared in the photographs, so that this characteristic did not bias the participants’ responses. To do this, 16 photos of men, 16 of women, 16 of boys and 16 of girls were located in a databases of free-use photographs. All subjects were approximately the same age, appeared in the photograph only in portrait format (mainly the face and some of the upper body) and were smiling. The photos were included in a questionnaire applied through the Google Form tool to 55 adults, who were asked to rate the level of physical attractiveness of each person from 1 to 4. Of the 64 photographs included in the previous study, 32 were selected for this study: 8 photographs of men, 8 of women, 8 of boys and 8 of girls. The selected photographs were matched (men with women on the one hand, and boys with girls on the other) considering the means of each person’s level of attractiveness. These photographs were added to the previous 16, so a total of 48 photographs distributed in 12 tests were finally used (6 with adult photos and 6 with children photos). The 48 cards with photographs had dimensions of 9 × 6 cm. For each attribute, 4 cards were presented (for the adult attributes version, 2 photographs of men and 2 photographs of women; for the children attributes version, 2 photographs of boys and 2 of girls). With this task, three different scores were calculated:

Male roles attributed to men measured the degree of stereotyping of male attributes. To calculate the corresponding score, each time a participant chose the photograph that corresponded to the stereotype, it was scored with a 1. For example, if a characteristic stereotypically attributed to men, such as aggressive, was being assessed, and the participant attributed that feature to the photo of a man or a boy, it was assigned a score of 1 in that test. Subsequently, a proportion of the biased responses on the total male attributes, which ranged from 0 to 1, was calculated in order to compare the scores obtained in all tasks on the same scale.

Female roles attributed to women measured the degree of stereotyping of female attributes. For its calculation, a criterion similar to that previously mentioned was followed, but in this case in relation to female attributes.

Stereotyped roles attributed to men and women measured the degree of global stereotyping with respect to gender, applied to men and women as a whole. In this case, the score was also calculated proportionally at a value of 0 to 1, which summarizes the degree to which the participants apply the gender scheme when assigning attributes associated with masculinity and femininity.



Task 2: Professional Roles

Task 2 is adapted from the professional role attribution instrument included in the work of Liben and Bigler (2002f). The task was to show an image related to a profession and ask who should carry out that profession, giving the option of answering “only women,” “only men,” or “both.” The selected professions considered in this study represented four typically masculine jobs (police, ship captain, scientist, and computer specialist), four typically feminine (nurse, cashier, florist, and hairdresser) and two neutral (artist and baker). To support the application of this task, 10 rectangular cards were used, measuring 10 × 11 cm. Each card contained a representative drawing of the professions with objects associated with them (for example, a bouquet of flowers for the florist profession). Three rectangular cards, 18 × 14.5 cm, were also used which served as visual support for the three response options. For each profession, the participants were asked who they thought should do each job, giving them the option to answer “only women” (card with a woman’s silhouette), “only men” (card with a man’s silhouette), or “both” (card with the silhouette of a man and a woman together). Information on the following variables was obtained with the administration of this task.

Male professions attributed to men measured the degree of stereotyping of masculinized professions (police, ship captain, scientist and computer specialist).

Female professions attributed to women measured the degree of stereotyping of feminized professions (nurse, cashier, florist and hairdresser).

Stereotyped professions attributed to men and women measured the degree of global stereotyping regarding gender in the professional domain, applied to men and women as a whole. In this case, the score was also calculated proportionally at a value of 0 to 1, which summarizes the degree to which the participants apply gender schemes when giving their opinion about who should perform different types of strongly stereotyped professions.

To codify these variables, the criteria proposed by the creators of the measure (4) were followed. The scores were obtained by calculating the proportion of stereotyped responses in each case. That is, the proportional number of responses in which the items of male professions were assigned to the category “men only” was considered, as well as the proportion of items of female professions assigned to “women only,” obtaining final scores of 0 to 1. Higher values in these variables indicate greater gender stereotyping.

To complement the results of the stereotyped responses observed in this task, several measures that represent the degree of flexibility when applying gender schemes to professions were also calculated following Liben and Bigler (2002f). Higher values indicate greater flexibility in the profession’s field regarding gender roles. Thus, proportional scores (with values from 0 to 1) were recalculated for three specific areas:

Flexibility male professions measured the degree of flexibility of typically male professions. For the response to be considered flexible, the subject had to choose the option “both men and women” in the specific items.

Flexibility female professions measured the degree of flexibility with respect to professions considered “feminine.” As in the previous variable, in order for the response to be considered an indicator of flexibility, the subject had to choose the option of “both men and women” with respect to professions considered typically feminine.

Global flexibility measured the combined degree of flexibility, both for typically male and typically female professions.



Procedure

The participants performed the tasks in classrooms of their school that met the necessary conditions of space, silence, and luminosity to conduct the interviews and outside of their usual school hours. In the task related to personal attributes, the application procedure was similar to the one applied in the original study by Bian et al. (2017).

For each attribute, a story was told in which the protagonist stood out because of this specific attribute. Subsequently, the subject was asked to select, from four options, the photograph of the person who he/she considered that could be the protagonist of that situation. When the tests were conducted in Spanish, gender neutral terms were used, such as: “a person,” or “someone” avoiding biasing the answers with the questions asked. For example, one of the stories explains: “In the place where I work there are many people. But there is one particular person who is different. That person is very, very vain. This person looks constantly in the mirror and worries about whether their hair and clothes look good. This person is quite vain. Who do you think, out of these 4 people, is the vain person from the story?”. Four different photos were then placed on the table for each attribute (2 men and 2 women in the adult version/2 boys and 2 girls in the children’s version). When the participants pointed to one of the photos, the response was recorded, and the next story began. This continued in the same way until all the attributes of the adult version were completed, and then all those corresponding to the children’s version. In both versions, the traits evaluated were the same, using stories adapted for adulthood and childhood, in the same order of presentation. In each test the four photographs were presented randomly for each participant and for each attribute. The possibility of selecting the “don’t know” option was offered when the participant could not decide between the different people, although this response was only sporadically used by 5 of the participants in regard to some specific attribute. These cases have been coded as “lost cases” for those specific attributes.

Regarding the procedure for applying task 2, the same procedure proposed by Liben and Bigler (2002f) was applied, accompanied by the visual support cards. Before presenting the professions, the three cards with the silhouettes of men and women were placed on the table, placing the card that indicated that “both” could carry out each of the professions in the center, and the other two randomly to the right and to the left of the participants. In this case, participants were explained that they would be presented with different cards with drawings related to different professions. The task was to decide if they considered that this profession should be carried out only by men, only by women, or by both, by placing the card of each profession on the table space occupied by the silhouettes already described. The order of appearance of the cards was as follows: nurse, police, cashier, artist, ship captain, florist, scientist, baker, hairdresser, computer specialist, interspersing typically male, female and neutral professions randomly. For example, for the hairdressing profession, a card with an image of a comb and scissors was shown and the following was said: “Who do you think should be the person who cuts your hair when you go to the hairdresser? Is it a profession that only men should do, only women, or that both should?” In each test, the order of presentation of “men only” and “women only” in the instructions was varied, so that the order of presentation of the response options did not bias the results.



RESULTS


Descriptive Statistics of Measures

Table 1 presents the proportion of tests in which the participants assigned both male and female attributes to the two types of targets, including in all cases the photos of adults and those of children as a whole. As can be seen, the attributes considered as masculine were associated more frequently with men than with women, this difference being significant [t(145) = 7.07, p = 0.00]. On the other hand, the attributes considered feminine were attributed more to women than to men [t(144) = 4.51, p = 0.00]. Considering the attribution of stereotyped responses globally in this task (Stereotyped attributes – total score), the value obtained in this variable indicates that biased attributes were assigned to the target gender in more than 60% of the tests.


TABLE 1. Proportion of masculine/feminine attributes assigned to male/female targets in Task 1.

[image: Table 1]To test whether there was a greater stereotyping of male or female roles, the t-test was applied for related samples, confirming that there were no significant differences in both types of stereotyping (p = 0.16), although the mean was slightly higher for the stereotyping of masculine attributes.

The data therefore confirmed the biased assignment of personal attributes to unknown people, both adults and children. In terms of the specific individual attributes, the smart attribute was the most skewed attribute in its assignment, being mostly associated with men (M = 0.70) versus women (M = 0.30) [t(146) = 6.88, p = 0.00]. Aggression was also preferentially assigned to male targets (M = 0.62) versus female targets (M = 0.38) [t(146) = 3.75, p = 0.00]. Regarding the attributes considered feminine, being vain was the attribute most frequently associated with women (M = 0.73) versus men (M = 0.27) [t(146) = −7.95, p = 0.00]. However, being kind was assigned to men and women to the same extent (M = 0.51 and 0.49, respectively).

Table 2 summarizes the scores regarding the assignment of professions to men, women, or both. As can be seen, the average of the responses that indicated that stereotyped jobs should be carried out by both sexes reached a high value (M = 0.45), with it being the most frequent type of response. This score indicates a remarkable flexibility in the professional area.


TABLE 2. Proportion of masculine/feminine professions assigned to male/female targets and flexibility scores in Task 2.

[image: Table 2]Analyzing only the responses regarding male professions, these were assigned to a much greater extent only to men than to women [t(148) = 14.21, p = 0.00]. For their part, professions considered feminine tended to be considered as something that only women should do in many more cases than something that only men should do [t(148) = −8.53, p = 0.00]. In order to verify if there was a greater application of gender schemes in the domain of male or female professions, the t-test was applied for related samples, observing significant differences between the average for male professions assigned to men and the average for female professions assigned to women [t(148) = 5.42, p = 0.00]. This result is confirmed by comparing flexibility measures for male and female professions, with less flexible responses for male professions than for female professions [t(148) = −4.12, p = 0.00].

Diving in to a more precise analysis of the specific professions included in this study, the most biased professions that can be observed in the case of the male gender (see Figure 1) were those of police (59.1% of the participants thought that “only men” should exercise this profession) and ship captain (61.1% of restrictive responses for men). On the other hand, the professions most linked to women (see Figure 2) were those of florist (53.7% of stereotyped responses) and hairdresser (40.9%).
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FIGURE 1. Percentages of assignment of the police and ship captain professions.
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FIGURE 2. Percentages of assignment of the florist and hairdresser professions.




Gender Differences

Table 3 shows the information related to gender differences in all the variables of interest. To simplify the analysis of the results and given that the attribute scores assigned to masculine targets and feminine targets in each case are complementary, only the stereotyped attributes of each personal attribute are presented. The results indicate that boys stereotype more male attributes by assigning them more to boys than girls [t(129.07) = 3.63, p = 0.00]. On the other hand, girls seem to internalize the attributes associated with femininity more intensely than boys [t(143) = −3.77, p = 0.00]. Furthermore, the total score regarding stereotyped attributes (which includes male and female attributes assigned in a manner consistent with gender schemes) does not show differences in either group (p = 0.68).


TABLE 3. Descriptive statistics for boys and girls.

[image: Table 3]Regarding professions, boys and girls stereotype traditionally masculine professions to the same extent (p = 0.65). In the case of the attribution of female professions assigned only to women, this is a more common response among girls than among boys, although the differences only reached a level close to statistical significance (p = 0.09). Flexibility when assigning stereotyped professions, does not differ between boys and girls when analyzed together (p = 0.78), nor when masculine or feminine professions are analyzed separately (p = 0.93 and p = 0.57, respectively).



Age Group Differences

Table 4 shows the results for the three age groups. The results of the ANOVA, applied to compare the statistics of the three groups, are also included in the table, in addition to the corresponding post hoc test when significant age differences were found. As can be seen in the table, significant differences appear in the stereotyped assignment of male attributes to men. Specifically, the internalization of these schemes seems to increase with age, being only the differences between the youngest and oldest group significant. Regarding the other two scores related to personal attributes, there are no significant differences between the three age groups, the attribution of female roles to women and the total stereotyping score of personality attributes being stable. The univariate analysis does not yield significant interactions between gender and age group for any of the variables related to Task 1.


TABLE 4. Descriptive statistics for the three age-groups.

[image: Table 4]Regarding the assignment of male professions to men, there are no significant differences between the different age groups. A univariate analysis of variance, including age and gender subgroups, was performed to analyze the possible interaction between these two variables. The results of this test show significant differences in this variable for the interaction between gender and age group [F(2,148 = 3.089, p < 0.05], observing that stereotypes regarding male professions increase with age in girls, but decreases among boys (see Figure 3).
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FIGURE 3. Proportion of masculine professions assigned to “only men,” by gender and age group.


Regarding the allocation of female professions only to women, there is a gradual reduction in this type of response as the participants’ age progresses. However, the corresponding post hoc test indicates that the differences between groups turn out to be significant only between the youngest and the in-between children, on the one hand, compared to the oldest. The univariate analysis again indicates that there is a significant interaction between the gender and the course of the participants age in relation to this score [F(2,148) = 3.069, p = 0.05]. As can be seen in Figure 4, the girls’ scores hardly vary with age, while the boys’ scores fall drastically in the group of the oldest children, with the percentage of boys of these ages who consider that these professions should be carried out only by women being very small.
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FIGURE 4. Proportion of feminine professions assigned to “only women,” by gender and age group.


Regarding the scores related to the flexibility in the professions task, the results of the ANOVA showed significant differences between the age groups in the global flexibility score, in line with the other variables obtained from this task [F(2,148) = 9.377, p = 0.00]. An increase in flexibility is observed as the age of the participants increases (especially among boys). The differences are significant both for the scores regarding the flexibility of typically male professions [F(2,148) = 4.397, p < 0.05], and for typically female professions [F(2,148) = 9.841, p = 0.00]. Post hoc tests indicate, as can be seen in the table, that the differences between the age groups were significant between the youngest and the oldest (flexibility for male professions) and between the youngest and the other two groups (flexibility for female professions).



Correlational Results

A correlational analysis of all the scores calculated in Tasks 1 and 2 was performed. The results indicate that, in general, there is only a significant correlation between the measures: positive relationship between the variables Masculine professions assigned to “only men” and Feminine professions assigned to “only women” (r = 0.39, p = 0.00). This result shows that participants who stereotype the professions considered more typically male tend to do the same for professions usually considered female. For the rest of the scores, there is no significant relationship between the variables, which reveals that these are independent variables when all participants are considered as a group.

When the sample is divided into different groups and the sociodemographic variables (gender and age group) considered in this study are included in the analysis, interesting results appear in the specific correlations of the different subgroups. Thus, the correlation between the stereotyping of male and female professions turns out to be significant again in the boys’ and girls’ groups, considering them separately, but more intense among boys (r = 0.461, p = 0.00) than among girls (r = 0.311, p = 0.008).

On the other hand, dividing the sample into the three age groups that have participated in the study, no significant correlations are found between any of the measures included in the study for the youngest group. For the in-between group, the relationship between the variable Masculine professions assigned to “only men” and Feminine professions assigned to “only women” once again reaches an important value (r = 0.430, p = 0.00), with correlation values increasing between the oldest group (r = 0.501, p = 0.003).

Moreover, in the group of older participants, significant relationships are observed among other variables. Thus, the participants who stereotype the supposedly masculine personal attributes are also the ones that stereotype the male professions most rigidly (r = 0.378, p < 0.05) and therefore show lower levels of flexibility in this type of tasks (r = −0.360, p < 0.05). This relationship is not observed for the relationship between personal attributes associated with femininity and the responses of participants in the field of feminized professions.



DISCUSSION

The results confirmed that the children between 4 and 9 years of age who took part in our study have generally internalized gender schemes, which they clearly make use of when assigning personal attributes or professional roles. However, these general results have slight variations and different developmental trajectories between the boy and girl groups, as well as in the relationship to masculinity and femininity, following the line of multiple previous studies carried out in this area (Levy and Sadovsky, 2000; Liben and Bigler, 2002b; Jackson, 2007; Miller et al., 2009; Wilbourn and Kee, 2010; Halim et al., 2017). As it will be thoroughly described above, most of the findings of the present study are similar to the ones obtained in previous researches with children in another countries, although the heterogeneity of measures makes difficult in some cases to obtain clear conclusions about the generalization of them.


Stereotyping of Personal Attributes

As recent previous studies have shown (Liben and Bigler, 2002b; Siyanova-Chanturia et al., 2012, 2015), boys tend to produce biased responses more frequently when assigning male traits, while girls tend to issue stereotyped responses more frequently for female traits. This indicates that boys and girls pay more attention to the traits associated with their own group. They internalize them earlier and incorporate them as more rigid schemes when it comes to creating expectations regarding unknown people. Given that the construction of this scheme occurs in parallel to gender identity development, it is more efficient for girls, from an adaptive point of view, to pay attention to what society expects of them because they are women. This acquisition allows them to incorporate these expectations into their own identity, in the same way that happens to boys. Incorporating specific gender roles at such early ages (for example, associating aggressiveness with masculinity and lower intelligence to women), in parallel to the development of gender identity, is something that can have obvious implications for children as it adds constraints to their development at such an early stage (Bem, 1981; Brinkman et al., 2014; Kurtz-Costes et al., 2014).

Moreover, the biased responses in the assignment of personal attributes were more frequent for male attributes, although the difference does not have a sufficient level of significance. However, previous research done in this area confirms that gender roles are generally more rigid for men than for women, so we can confirm that this greater lack of flexibility associated with masculinity is already perceived and internalized by our participants in the first years of life (Wilbourn and Kee, 2010; Siyanova-Chanturia et al., 2012). Nevertheless, it must be noted that other studies have found the opposite result (Halim et al., 2014; Baker et al., 2016).

The fact that in a very high proportion of the tests (almost three quarters of them) intelligence was assigned to boys has undeniable consequences for the development of girls, as described in other previous studies with similar results (Bian et al., 2017). If girls perceive that very intelligent people are usually men, they will tend to apply that association to their own self-concept and will project expectations aligned with this association which reinforces their low presence in STEM careers, as well as a worse self-perception of personal skills to face general problems, because intelligence is a necessary attribute for all areas of life. Data obtained in multiple studies indicate that these types of expectations often function as a self-fulfilling prophecy, especially in situations in which girls feel that they are being evaluated, which reduces their performance in objective evaluation tests (Jussim et al., 1996; Neuburger et al., 2012; Plante et al., 2013). The educational and environmental interventions that are carried out to reduce the gender gap in the vocational and professional aspirations of children and young people should undoubtedly use this information to design effective strategies from an early age which draw on a thorough analysis of their expectations and dismantle this type of bias that is so limiting for women’s aspirations.

It should also be noted that an important part of the responses indicate that aggressiveness is also a trait strongly associated with masculinity, as found in previous studies (Baker et al., 2016). This seems to confirm that children perceive, from a very young age, that men tend to be more aggressive than women, a characteristic that can undoubtedly be found at the root of phenomena such as gender violence. Although in this study the participants have been asked to generate expectations about the presented targets (appropriation of culturally shared roles) and have not explicitly been asked whether these types of behaviors are adequate, the data show that from an early age children perceive this behavior as an attribute more associated with normative masculinity, with the implications that this has for the socio-emotional development of both groups. Boys seem to assume early on that aggressiveness is more frequent among their peers and male adults, while girls also perceive that difference, which they may find inevitable. It is convenient to consider this perception when designing strategies to prevent gender violence and any form of sexual abuse, taking away the normality surrounding this issue and teaching children that it is a cultural aspect that can be avoided. The educational objective in these cases will be to provide boys with alternative strategies to manage conflicts and to promote in all children a critical analysis of media messages that often idealize violence associated with masculinity compared to other forms of solving non-violent problems, such as negotiation or cooperation.

Regarding women, they seem to be perceived by the participants as much more concerned about their physical appearance than men. If girls internalize early on that women naturally care a lot about their image, they are more likely to feel insecure with their physical appearance and develop a more negative body image by comparing how they look with prevailing beauty canons. This aspect is at the base of various mental health problems such as eating disorders, much more frequent among women than among men (Baker et al., 2016). In this regard, learning environments should foster a more polyhedral image of women, cultivating the development of skills that are not focused on physical appearance and taking importance away from their looks. Contexts that stimulate the development of skills and competencies in all areas and foster a body experience based on enjoyment and personal acceptance (for example, through participation in sports or physical activities) will foster a positive experience and care of the body that goes beyond the socially established beauty canon.



Stereotyping of Professional Roles

Regarding the application of gender schemes to the analyzed professions, it should be noted that an important part of the participants considered that the professions presented should be carried out interchangeably by men and women (Liben and Bigler, 2002d). This result seems to be related to the multidimensionality of the development of gender schemes (Liben and Bigler, 2002b, e), noting that the application of these schemes may vary depending on the domain in which they are applied, and the type of response options presented.

However, the data show the application of a non-negligible amount of traditional gender stereotypes when assigning professions. As in the task of personal attributes, there is a greater stereotyping of the male professions than of the female professions, again confirming the appearance of a gender asymmetry (Wilbourn and Kee, 2010; Siyanova-Chanturia et al., 2015). Consistently, the responses that indicated greater flexibility (“both men and women can carry out this profession”) were more frequent for professions associated with women than for those associated with men. The professional field seems to be, as the personal one, more rigid with respect to masculine-related schemes than with those associated with traditional feminine schemes. Thus, the more traditionally masculinized professions were more frequently “banned” for women than womanized professions were for men (for example, almost 60% of the participants considered that the police profession should be carried out only by men).

On the other hand, although the participants also applied gender biases when analyzing female professions (for example, more than half of the responses reported that the florist profession should be carried out only by women), the girls were slightly more rigid than boys when considering such professions. The tendency to perceive and internalize to a greater extent the roles attributed to one’s own group seems to be confirmed in the professional sphere only for girls, but not for boys. In short, all (boys and girls) know and moderately internalize gender schemes for male professions. However, girls seem to acquire the professional biases associated with their own sex more strongly (Baker et al., 2016).

It is interesting to note that a very important part of the participants considered that the profession of police or ship captain should only be carried out by men. This shows that although there are currently frequent contra-stereotypical examples in the workplace, there are still professional areas that are generally associated with men (Cohen and Hilgeman, 2006), in which, for children in this age range, women do not seem to have a place. The exposure of more contra-stereotypical models seems necessary when presenting examples that destroy these rigid schemes (Olsson and Martiny, 2018), since in these two professions it is certainly less frequent to find women. If early on children look at different examples of people who carry out a number of different jobs in society, regardless of their sex, they will internalize a greater flexibility as something natural that gradually destroys the horizontal gap that persists in the workplace.

It should be considered here that, as found in previous studies (Vervecken and Hannover, 2015), the professions with greater social prestige are those that are most associated with men, compared to those who receive less salary and have less status, in which case the answers are frequently more flexible. In this sense, the contexts surrounding the child (whether immediate, such as school or family, or virtual ones such as television or internet) must make an effort to destroy this rigid stereotyping of schemes when considering a specific profession such as typical of men or women. The choice of a job must be associated with the personal interests and real abilities of each person, without limiting the professional expectations of children and affecting their vocational choices on the basis of sex.



Gender Schemes Development

Regarding the pattern observed in the development of gender schemes, the results show relevant developmental differences in some of the measures analyzed, but not all, following the results of previous studies (Liben and Bigler, 2002b; Martin and Ruble, 2004; Trautner et al., 2005; Bennett and Sani, 2006; Halim, 2016; Halim et al., 2017). Although traditional gender schemes appear to be incorporated in the youngest group (both for male and female attributes), their application of expectations regarding unknown people increases significantly with age for male roles, while in the case of women it remains stable. This indicates that the asymmetry observed with respect to male and female schemes would not yet be present at 4 and 5 years of age. However, already at 8 and 9 years of age the masculine scheme (associated with intelligence and aggressiveness) seems to be more incorporated than the feminine scheme.

The data indicate that, as of the age of 8, children have already perceived the asymmetry regarding the gender mandates previously mentioned (greater social pressure regarding the characteristics associated with masculinity), internalizing and making their own stricter schemes for the masculine attributes than those associated with women. This greater appropriation of male roles is undoubtedly related to greater exposure and salience of more strongly stereotyped male models, present in multiple learning environments. Currently, very different models of women are shown in the media and in general in public life in a normalized manner, with women presenting traditionally more masculine characteristics such as assertiveness or leadership. However, male models remain very stereotyped and their roles have not become more flexible as has been the case with women. In this line, it seems important to work at the school and family level on an educational approach that promotes alternative masculine schemes that break the constrictions of traditional masculinity (Renold, 2004), and allow boys to identify from the first years of life with men who care for others, are affective or are dedicated to feminized professions (Swain, 2005).

With respect to professional roles, general developmental differences tend to increase the flexibility of responses (greater proportion of choices in the response “both can carry out that profession”), in line with previous research (Bigler, 1995; Banse et al., 2010) that associates the decrease in biases to the increase of cognitive abilities. However, certain differences appear in developmental trajectories when considering boys and girls separately. Thus, it is observed that stereotypes regarding male professions remain stable among girls, while they decrease slightly among boys. In the case of the assignment of female professions to women, there is also a decrease in gender stereotypes as the child’s development progresses, becoming in general the most flexible participants in this type of study. However, the developmental differences are observed to be manifested mostly among boys, stereotyping these professions with less intensity as their age increases, without observing this decrease among girls.

This would imply that, in general, older boys are more flexible in the understanding of typically male or female professions than girls, which will undoubtedly have a negative impact on girls in their future vocational and professional choices. As they get older, children seem to broaden their perceptions of their possible professional expectations. However, this greater flexibility in the workplace does not seem to have been incorporated to the same extent by girls aged 8–9, especially with regard to professions traditionally considered “male.” Assuming that cognitive development is at the base of the flexibility of gender roles in general, it is worth asking why, if this development is present in equal measure in both sexes, girls have more difficulty than their male counterpart to make gender schemes more flexible in terms of the professional world. This greater constriction of the professional area among the older female participants (associating to a greater extent certain jobs with men and women), compared to their male classmates, can be found at the base of the gender gap observed in the workplace, along with other social factors that seem to limit women’s career opportunities.

As stated in previous studies (Vervecken and Hannover, 2015), the development of vocational interests is forged in the primary education stage, so we must pay special attention to the messages that are sent from all learning environments in this regard. Furthermore, as previously mentioned, counter-stereotypical models must be offered (Olsson and Martiny, 2018) to teach children from an early age that what one dedicates their life to must be related to what one likes to do and what one does well. In this regard, it should not be forgotten that what children project as a possible profession is also influenced by the perceptions of accessibility to these jobs (status and difficulty), as well as by their own beliefs of self-efficacy (Vervecken and Hannover, 2015). In the case of the participants in this study, this perception of self-efficacy is undoubtedly diminished because, as we have seen, intelligence is associated with men in a very biased way.



Relationship Between Variables

Regarding the relationships observed between the variables in this study, the complexity and multidimensionality of gender schemes are determined, as well as their differential application to different areas of life (Liben and Bigler, 2002d; Banse et al., 2010) and the existence of differences regarding the masculine and feminine schemes, in line with previous studies (Wilbourn and Kee, 2010; Siyanova-Chanturia et al., 2015). The correlational analysis shows a near absence of significant correlations between the measures included in the study, although the stereotyping processes analyzed are supposedly based on the common application of an underlying gender scheme (Bem, 1981, 1983; Weisgram, 2016). The only two measures that seem to correlate in a positive but moderate way when considering all the participants at a general scale are the assignment of male professions to men and female professions to women. This indicates that the participants (especially the boys) who most believe that police officers or captains should only be men, also tend to think that florists and hairdressers should always be women. However, a similar relationship is not observed in the field of personal characteristics, as one would expect if we were faced with a monolithic scheme that is applied with the same intensity to different areas. In short, gender schemes seem to be gradually incorporated into children’s development and with different intensity depending on the specific scheme that is activated (male or female), as well as their area of application, as indicated by other studies in this area (Liben and Bigler, 2002e).

Furthermore, when the relationships between variables in the different age groups were analyzed, none of the variables considered were found to be significantly related among the children. This data indicates that in these ages the gender scheme is still forming and turns out to be quite inconsistent. From this moment on, the data indicate a greater coherence between the responses, probably caused by a gradual incorporation of environmental knowledge and experiences that feed the information that is socially associated with the labels of men and women. In the group of the 6- and 7-year-old participants there is already a greater consistency among gender schemes in the professional field, which continues to increase in the group of the older participants. At 8 and 9 years of age it seems that there is already a greater consistency in the gender scheme when applied to the two areas analyzed (personal attributes and professions), but only with respect to male attributes and professions, not with respect to women.

Ultimately, these data indicate that although gender schemes are already present at the age of 4, as children grow up, they seem to be enriching these gender schemes more consistently and coherently for different domains and with regard to the man/woman dichotomy. The masculine scheme (and all that it implies regarding personal attributes and professions) seems to be more compact in these ages than the feminine scheme which seems to be more flexible and diverse. As previously mentioned (Bigler, 1995; Halim, 2016), the more advanced cognitive development that characterizes the older ages seems to promote less rigid gender schemes for femininity in all areas, but not for masculinity. In addition, the beneficial effect of cognitive development in making these schemes more flexible seems to be more efficient among boys than among girls. At this point it is important to remember that more flexible gender schemes will promote a development that is more free in terms of how to be and what professions to carry out (Trautner et al., 2005; Banse et al., 2010), promoting a better quality of life and a more adequate future physical and mental health.



Environmental Influences in the Construction of Gender Schemes

Based on all these findings, a series of measures can be implemented in learning contexts to promote a freer and more flexible society with respect to the identity categories of men and women are proposed below. As Bem states with his theory (Bem, 1981, 1983), the fact that a social category becomes the core of a cognitive scheme is not inevitable but rather depends on the nature of the social contexts in which this category is immersed. Social categories tend to become relevant schemes if society constantly associates a specific label with different attributes, behaviors, professions, etc. In addition, the gender category becomes a relevant variable for children when different social institutions, norms and taboos are built upon it.

Learning environments that separate boys from girls (for example, segregated schools) or, on a broader level, societies that are not equal, will promote more gender schematic children than those in which being a man or woman is merely another personal characteristic, among many others. As Bem (1983) states, when a culture insists (with explicit and implicit messages) that a social category is very important at a functional level, the passive associations that children have been able to build between that category and certain human traits becomes an active scheme that is available when interpreting the reality that surrounds them. Children will apply this scheme as far as they find it helpful to predict the world around them. This author states that children will show less sex typed behaviors if, from all educational contexts, an effort is made to avoid associations that reinforce the prevailing gender scheme. For example, distributing tasks traditionally associated with one or the other should be avoided, or presenting models of biased occupations, as is often the case in textbooks. Learning environments should also promote alternative categorization schemes, in which individual differences between people stand out above intergroup differences (emphasizing variability within a group and things that are shared between people from different groups).

Furthermore, Bem (1983) argues that it does not seem enough to ignore the prevailing sexist messages in part of society, but that the school and the family should promote a critical analysis of them. This analysis should help children understand that gender roles depend on socialization and culture and have little to do with the biological differences of men and women. With this in mind, it seems necessary to discuss the origin of gender inequalities with children, reflecting on their social and historical roots and the reasons why they still endure even though societies seem more egalitarian at the formal level.

In a similar vein, the Developmental Intergroup Theory (Bigler and Liben, 2007) states that certain environmental characteristics can promote the development of more rigid stereotypes associated with a category. This occurs, for example, when perceptual discrimination between groups is exaggerated in certain environments. In this line, educational contexts where boys and girls dress differently (for example with different school uniforms), or perceptual cues, such as earrings, used to distinguish boys from girls at birth, should be avoided.

According to these authors, contexts in which attention is drawn to creating groups, labeling them or using routines in which group membership is explicitly used as the basis for school activities also produce more rigid biases. Along these lines, schools should avoid championships in which the gender category is applied to divide the groups or using children’s sex to organize the activities they practice, the classroom or the educational center. School segregation also increases the salience of this category, so it would be detrimental when promoting more egalitarian attitudes because it fosters a more dichotomous and prescriptive worldview. In addition, according to Allport’s contact theory (Allport, 1954), prejudices are reduced when people belonging to different groups meet and interact to achieve common goals. In this sense, segregated schools would be inhibiting children from establishing contacts with people “from the other group,” thus preventing the discovery of the large number of things that they probably have in common and the benefits of dealing with human diversity.

All these precautions should be especially considered when children’s cognitive abilities are still very limited (mainly in regard to classification skills) (Bigler, 1995). In this sense, the interaction of the cognitive limitations of the first years of life with very segregated contexts (in which the salience of the gender variable is very important) can lead to the development of rigid and very limiting stereotypes that already begin to determine the choices of children, their preferences or their expectations about themselves and others in these early ages. Although in later stages cognitive skills increase, the early construction of rigid schemes in the first years of life can determine different paths that involve, for example, the choice of different types of toys, the personal attributes that they will develop to adapt to social expectations, or even the type of activities they will practice and in which they will acquire higher levels of competence. Although, throughout childhood, growing cognitive skills allow children to build less rigid schemes, early environmental experiences and the limited cognitive abilities of these ages can cause very divergent initial developments that can later be difficult to reverse.

Regarding schools, although formal educational systems are trying to be more equal every day at a theoretical or legislative level, data shows that even today the leisure environments are still very differentiated for boys and girls, both in terms of the use of space and the type of objects and activities offered (Pomerleau et al., 1990). In this regard, it is appropriate to pay attention to this aspect and ensure that school environments respect an equitable and cooperative use of space, promoting activities that are not gender biased and providing toys and materials that promote active play and children’s sense of agency for both boys and girls, while also working on activities related to mutual care and cooperation between both groups.

In addition, within learning environments, there are also a number of important influences that are not so direct which have to do with the presentation of gender roles and sexist stereotypes in the media, children’s literature or toys (Wille et al., 2018). In recent years, we have also found a powerful environmental influence regarding the information that children and young people absorb from an early age through social networks and the Internet (Murnen et al., 2016). This environmental influence includes for example, the role of youtubers, or social networks such as Instagram or Facebook, that configure different worlds for the boys and girls who approach them, both with respect to the models they transmit and with respect to the information they include (advertising, topics covered, models of masculinity and femininity, etc.) (Plakoyiannaki et al., 2008).

In short, if we want to educate today’s children to be more equal and have more freedom to choose how they want to be, without the constraints associated with traditional gender roles, we must apply a comprehensive perspective that promotes the application of the gender mainstreaming approach to all institutions that educate in today’s society (Hussain et al., 2015), beyond schools. Society educates children and laws should promote family, social, educational and media-oriented policies from this cross-cutting approach that promote the reduction of sexist attitudes and individual freedom to each develop as a person, regardless of sex or identity. In this sense, all learning environments should work together to promote more egalitarian messages that do not perpetuate traditional schemes, which can be so harmful and limiting.



Limitations and Future Works

Regarding the limitations of this study, reference should be made to the fact that different measures have been used for the two types of domains that were analyzed (personal and professional), an aspect that may have influenced the low observed relationship between the different variables. In the first task regarding personal attributes, participants were asked to choose a man or a woman as the protagonist of the story, without giving the option to answer that both could be intelligent or kind. However, in the task of assigning professions the option of responding that “both should carry out that profession” was offered. It should be explained here that the very nature of the tasks required a different response format. Thus, the first task required “forcing” the assignment of the attribute to one of the two types of targets, since the formulation of the questions forces the child to opt for a person in question. If the option “can be anyone” were given, the task would lose its meaning. In any case, in general, the participants did not have problems to assign the attributes quickly when they were told the stories, and only 5 participants sporadically responded with “do not know - do not answer.” In addition, in the task of assigning professions it made more sense to provide a third intermediate option, since a work expectation is not being applied (who do you think is the police or the hairdresser, in which case it would be more logical to apply a dichotomous response scheme like in the previous task), but a more attitudinal response (who do you think should do that job). In any case, the flexibility that the task of professions brings could also be indirectly reflected in the subjects’ responses to the different attributes that are presented in the task, although it is not a proper response option in each test.

Furthermore, we cannot ignore that the task regarding professional stereotypes is more explicit and probably because of this it is easier for the answers to be more biased by social desirability, which can promote flexible responses. The characteristics of the task of assigning personal characteristics (forcing an answer and presenting the question implicitly) give rise to a greater projection of the schemes present in the cognitive system of children, without being aware that they are being explicitly asked about this topic.

In the face of future studies, designing measures that are more comparable to each other should be explored, allowing the collection of similar data on the different domains to which gender schemes apply, as previous studies suggest (Liben and Bigler, 2002b). In addition, it would be interesting to include measures related to the development of gender identity in these studies, as numerous studies indicate that the acquisition of these schemes is carried out in parallel and the development of the self-concept seems to play a fundamental role in this process (Martin and Ruble, 2004; Tobin et al., 2010). Ideally, replication studies should be conducted in the future with bigger samples, including higher and more balanced number of participants in each age group in order to safeguard the confidence in the developmental findings and the generalization of the results. In future research it would also be interesting to include a greater variety in regard to the type of participants, including people with diverse backgrounds and environments (for example, children of families with different socioeconomic backgrounds or parents with different type of professions, as well as students from mixed schools versus segregated schools). Those correlational studies might be helpful to improve our knowledge on the influence of environmental variables on acquisition and development of gender schemes. In this line, from an experimental approach, it would be interesting to apply intervention models that modify some of the aspects of the environment previously mentioned (for example, the presence of women in textbooks, or the development of more inclusive schoolyards) to be able to observe the effect of these environmental modifications on the formation of gender stereotypes.

Finally, it seems necessary to cover a broader range of children’s ages in this type of study, given that the results observed in the group of the oldest children continue to show a wide presence of gender biases in the two analyzed areas (especially in terms of personal attributes and in the case of the masculine scheme), although the cognitive abilities of children in these ages already allow them to move toward more flexible schemes.
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The attention mechanism is related to both voluntary and automatic processes, that may be summarized in three distinct networks: alert, orientation, and inhibitory control. These networks can be modulated by different contextual and relational situations. Aim of this review is to explain how a combination of natural and social stimuli can positively affect the attentional processes. It has been proposed that the exposition to natural environment can positively affect direct attention, a common resource supporting both executive functioning and self-regulation processes in cognition. It has been suggested that the decrease of the effort required to voluntary control attention from the bottom upwards could determine some internal reflection that may support creative thinking secondarily to a simultaneous reduction in the effort required to orient attention between thoughts and impressions. In my view, not only exposition to natural and green environment improves attentional processes but also the involvement in social relationship. The development of the orientation and inhibitory control networks is sensitive to the social nature of the stimuli, for instance, in a task, including socially relevant stimuli the efficiency of these two attentional networks increases in children, in adults and in elderly subjects. Social attention, starting very early in the life (joint attention) is a very important mechanism for the regulation of social relationships. A key for a better development of cognitive functions such as attentional processes is the promotion of the immersion in the natural environment and the involvement in social relationship.

Keywords: natural environment, attentional network development, social attention, stress, social relationships


DEVELOPMENT AND MODULATION OF ATTENTIONAL PROCESSES

One of the most qualified theories on attention with solid experimental support (e.g., Posner and Rothbart, 2007) is the Attention Network Theory (Posner and Petersen, 1990) that considers the attention processes divided into three anatomically and functionally different networks: alert, orientation, and executive conflict. The alert system is an automatic process responsible for maintaining the activation state allowing the rapid identification of environmental unexpected stimuli; the orientation system is responsible of the voluntary direction of attention toward a stimulus of interest; finally, the executive conflict is involved in solving challenging actions in tasks where conflicts are presents. The alerting system has a high performance in the requiring attention tasks, it seems to be developed at an premature age since infants show an improved capability to preserve the alert state during the first year of life (Rueda et al., 2005). The orienting response seems to be related to a diffuse neural network, involving the frontal eye fields (Wardak et al., 2006), the superior parietal lobe and temporal-parietal junction (Fuentes and Campoy, 2008), the superior colliculus, and the pulvinar nucleus of the thalamus (Shipp, 2004).

These three distinct networks have a different development t and also their interaction changes from childhood to adulthood (Mullane et al., 2016).

For example, when the alerting system is assessed by matching reaction times to targets with and without visual warning cues, 5-year-old subjects exhibited a more evident reduced alerting effects than 7-year-old children (Mezzacappa, 2004); 10-year-old children showed better alerting effects than adults (Rueda et al., 2004a), suggesting that children have higher difficulties than adults in preserving an alert state over time (Curtindale et al., 2007) without any exogenous cues.

The improvement of the orienting network has been very much investigated by cognitive (e.g., Akhtar and Enns, 1989; Enns and Brodeur, 1989; Schul et al., 2003; Leclercq and Sieroff, 2013) and clinical researches (e.g., Huang-Pollock and Nigg, 2003; Alvarez and Freides, 2004). Orienting oneself toward the source of information is the first operation to be done and it is necessary before moving on to other cognitively more complex operations (Wainwright and Bryson, 2002).

In consequence, this ability should be earlier developed and it is present in a more simplified form since the age of 4–6 months (Colombo, 2001). Exogenous orienting, that is stable across all the lifespan, is well developed by the age of 6 years (Plude et al., 1994).

Executive attention, that seems to be present in a very simple way in 6–7 months old infants, (Berger et al., 2006; Sheese et al., 2008) is further developed during middle and late childhood (e.g., Band et al., 2000). Rueda et al. (2004a,b) found an evident improvement of executive attention between 3 and 7 years of age. Although much of this development is under genetic control, it is also likely that the home and school environment and some specific training can influence it, as reported for other cognitive networks (Shafritz et al., 2004; Rueda et al., 2005).



THE DIFFERENT CONTEXTUAL ENVIRONMENT CAN DIFFERENTIALLY AFFECT ATTENTIONAL PROCESSES: THE URBAN ENVIRONMENT VERSUS THE NATURAL ENVIRONMENT

Attentional processes are on the basis of extraction from the environment several characteristics useful to target activities. Different contexts may elicit crucial different patterns of attention selection. Since this is an active cognitive process, the attentional process, and in particular voluntary attention, has a very high individual costs. The attention restoration theory (ART), proposed by Kaplan in 1989 and more recently receiving attention in many articles, hypothesized that natural contexts are able to renew attention after exerting mental energy. ART suggests that the natural context provides the opportunity to avoid everyday stresses, experiences distensible spaces and contexts (“extent”), take part in activities that are “compatible” with our intrinsic motivations, and seriously faces stimuli that are “softly fascinating” (Kaplan, 1995; Ohly et al., 2016). This arrangement of elements stimulate “involuntary” or “indirect attention” and allows our “voluntary” or “directed” attention space to repair and renew (Kaplan, 1995). A recent review by Stenfors et al. (2019), conducted on different samples of students, showed that the natural environment provided several cognitive benefits on executive cognitive tasks with high implication on directed attention processes. Cognitive performance significantly improves after to be immersed in a green country environment. Studies with typically developed adults (Lee, 2015; Veit et al., 2018), and children (Wells, 2000; Dadvand et al., 2015; Schutte et al., 2017) or atypical developed subjects (Kuo and Taylor, 2004) showed a positive role of natural environments on cognition and a stress reduction after the immersion in a natural environment.

Assignment and circumstances demanding that subjects deliberately direct attention or inhibit unwanted stimuli, thoughts, or impulses utilize a shared mechanism leading to fatigue (Kaplan, 1995). After prolonged or intense use of this mechanism, fatigue is established, and an amplified difficulty to pay attention and to inhibit impulses are revealed. These findings also explain the behavior and performance of individuals without ADHD who temporarily show many of the ADHD patterns.

The ADHD symptoms and “attention fatigue” are so similar that the Attention Deficit Disorders Evaluation Scale has been used also to evaluate attention fatigue (Wells, 2000). However, differently from ADHD, attention fatigue has been measured as a transitory situation; when the deliberate attention mechanism has the occasion to rest, fatigue vanish and behavior and performance improve (Kuo and Taylor, 2004). According to Kaplan, natural environments help in the rehabilitation from attention fatigue, partially because they effortlessly enroll the mind, (Ulrich, 1981) giving a breathing space from having to voluntarily direct attention. Thus, the sense of wellness commonly experienced after spending time in a natural settings may in part reflect a systematic restorative effect on directed attention. Even a short visits in a green environment shows a positive effect on perceived stress release compared to built-up environment (Tyrvainen et al., 2014). Previous studies have reported the associations between the presence of a green space near home and significant lower stress levels (Gidlof-Gunnarsson and Ohrstrom, 2007). Even if the exact mechanism explaining how the natural environment can reduce the stress level is still unclear, it has been documented that the natural environment safeguards the negative impact of stressors (e.g., Brown et al., 2013) and decreases recovery time following exposure to a stressor (van den Berg et al., 2014).

In addition, an increase of gray matter volume in the left and right prefrontal cortex and in the left premotor cortex and an increase of white matter volume in the right prefrontal region, in the left premotor region, and in both cerebellar hemispheres has been reported in subjects exposed to a natural environment Dadvand et al. (2015). Some of these regions partly overlapped with regions related to cognitive test scores (prefrontal cortex and cerebellar and premotor white matter) and peak volumes in these regions predict higher working memory performance and decreased inattentiveness. Schutte et al. (2017) reported a positive effect of walking in natural versus walking on urban environments on attentional performance only in school-aged children but not in kindergarten-aged children. These results probably were linked to the important changes occurred in higher cognitive functions that in part reflect changes in brain structure after the age of 5 (Dennis and Thompson, 2013).

Following the numerous and now proven brain changes occurring during childhood and adolescence, with an increase in brain plasticity and therefore in the brain system’s vulnerability, the environment may play an important role in the social and cognitive development.

The effect of environment on brain activity and associated moods has been described by Ulrich (1981), who found increased alpha waves and less subjective emotional stress among participant exposed to the vision of slides of nature.

The Urban fragmentation and the reduction of urban green spaces are one of the cause of the decrease of wellness in the present time since green spaces have been reported to reduce stress and increase well-being (Tzoulas et al., 2007; Berto, 2014; Hartig et al., 2014).

Hedblom et al. (2019) describe that habitat incorporating multisensory stimuli of green areas (forest and park), are able to mitigate physiological stress induction and promote a more ready stress decrease in comparison to an habitat without green areas (i.e., urban areas).



THE IMPORTANCE OF SOCIAL STIMULI IN ATTENTIONAL FUNCTIONS DURING DEVELOPMENT

The ability to control social information influencing attention is important for the child’s adaptive development. Among the social signals, the faces are the most important source of social information and the control of the gaze could have a fundamental role in the development of socialization. The direction of the gaze provides a very strong signal that could be used to learn information about the internal states of other people. The peculiarity of the faces used as stimuli for the development of attention systems has been demonstrated in many studies using different methods. Frischen et al. (2007) investigated the meaning of perception of the gaze and its impact on other people, also investigating the shifting behavior of gaze direction and its influence on other persons and on joint attention in children, adults and in the clinical population. The authors focused on the paradigm of signaling the gaze direction, used to investigate the mechanism of joint attention. The contribution of this paradigm is significant and can bring advances in knowledge in different fields of psychology and neuroscience. The eyes and the surrounding region are highly expressive and can communicate complex mental states such as emotions, beliefs, and desires.

The authors focused on the aspect of gaze perception, the use of gaze direction to shift visual attention, the automatic propensity to direct attention to an object that other people are also observing.

Shared attention has been investigates in children for decades. Cognitive control is mediated by the suppression of interferences between different competing responses and is evaluated through experimental paradigms using attentional tasks such as the flanker task (Eriksen and Eriksen, 1974).

In a study of our group (Federico et al., 2013) comparing a social variant of the Attention Network Test (ANT) with schematic and real faces, with an ANT with fish -shaped stimuli in a sample of adults, we shown that the photographs of the faces positively influenced executive control in a significant way with respect to the performance of ANT participants with targets in the shape of fish or schematic faces. This evidence suggests that the participants engaged in a more effective cognitive control process during exposure to relevant social stimuli, demonstrating that people automatically focus more attention on real central faces, excluding the faces flanking the target, and achieving speed response time. This advantage was not observed for non-socially relevant stimuli. An advantage in the orienting system using social stimuli was observed also in children. We also (Federico et al., 2017) tested 5–10 years-olds children from 5 to 10 in the same three versions of the task demonstrating a larger cognitive interference (i.e., slower RTs and a higher percentage of errors to incongruent relative to congruent conditions) when fish and schematic faces were presented, compared to photographs of real faces stimuli. These issues advice that, similarly to adults, children have a higher control of social information as compared to non-social information. This is in line with several recent studies using different methods describing a higher interference effects from non -social than from eye-gaze stimuli (Barnes et al., 2007; Dichter and Belger, 2007; Kuhn and Tatler, 2011).

Many data suggested that social features are preferred over competing for physically salient objects when viewing complex naturalistic scenes (Birmingham et al., 2009; End and Gamer, 2017; Flechsenhar and Gamer, 2017; Rosier et al., 2017). In particular, End and Gamer (2017) assumed that social features in complex naturalistic scenes would be primary processed, regardless of their physical saliency. They shown that social attention and physical saliency collaborate in predicting the very first fixations during scene processing. More specifically, they reported that the preferred processing of social features in complex naturalistic scenes does not only depend on a voluntary controlled mechanism but reflects the influence of a reflexive and automatic process trading off physical saliency by the presence of social features on very early fixations. Another important aspect is the finding that social relationships may be a stress reduction facilitator factor. Social support has been widely studied as a factor that minimizes the effects on stress, and the results are somewhat striking. Sherman and colleagues demonstrated that social support is protective against depressive symptoms. In the aging brain social support was positively associated with right medial prefrontal cortical thickness whereas amygdala volume was negatively correlated with social support and positively linked to stress (Sherman et al., 2016): the authors suggested that social support was straightly related with brain circuitry that has been involved in psychological well-being. These results move ahead the understanding of how supportive relationships are significantly linked to brain circuitry implicated in emotional and social processing. During childhood, early stressful events affects people’s capacity to control, or regulate their emotions and the brain regions supporting these skills. For example, children with high stress appear to have more difficulties in containing negative emotions like anger or anxiety (Burkholder et al., 2016).



CONCLUSION

Attentional control processes are multimodal and include the capacity to achieve and maintain a vigilance state (alerting system), the capacity to focus attention for a protracted period to specific, mainly, visuospatial stimuli (orienting system) as well as the capacity to inhibit challenging responses and regulate/monitor actions (executive component or conflict resolution system; Sperduti et al., 2016). Attentional processes dynamically interact with higher-order cognitive processes; therefore, the proper functioning of attention circuits is the basis of good general cognitive functioning. In particular, stress reduction is a determining factor for the optimal works of attention circuits.

In conclusion, as you can see in Figure 1, given the importance of stress reduction for the correct development of cognitive processes and in particular of attentional processes, promoting the immersion in a natural environment and the involvement on many social relationships could be the key to optimizing cognitive and attentional processes.
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FIGURE 1. To be exposed to natural environment and to be immersed in satisfying social networks contribute together to the stress reduction, which positively affects the development of attentional systems.
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Metric invariance 43.239 20 2.162 0.992 0.996 0.021 111.611
Strong factorial invariance 80.397 29 2772 0.985 0.990 0.026 130.397

CMIN/D, Chi-Squared Ratio of Degrees of Freedom,; NFI, Non-Normed-Fit Index; CFl, Comparative Goodness of Fit Index; RMSEA, Root Mean Square Error of
Approximation; AlIC, Akaike information criterion.
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Factor Urban Rural
@ ®
Support the child 0.939 0.886
Support the school 0.898 0.846
Total 0915 0.874





OPS/images/fpsyg-11-00639/cross.jpg
3,

i





OPS/images/fpsyg-11-00639/fpsyg-11-00639-t001.jpg
Mothers Fathers

Urban (%) Rural (%) Urban (%) Rural (%)

Elementary school 3 11 3 16
Middle school 30 40 28 38
High school 40 30 35 28

University 27 19 34 18
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Urban (%) Rural (%)

Computer access at home 65 30
Internet access at home 57 21
Books available at home (approximately 10 books) 20 13
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Mothers Fathers

Urban (%) Rural (%) Urban (%) Rural (%)

Housewife (unpaid)

Not qualified job

Qualified job
Self-employed professional
Retired

Executive

Not present

Total

48 63 0 0
3 74 59 73
38 18 17 10
9 9 12
0 0 1 1
0 2 0
9
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Masculine attributes

Feminine attributes

Stereotyped attributes (total score)

Male targets
Female targets
Male targets
Female targets

M (SD)

0.66 (0.28)
0.34 (0.28)
0.39 (0.29)
0.61 (0.29)

)

(
0.63 (0.19

Minimum score = 0; maximum score = 1.
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Masculine professions

Feminine professions

Stereotyped professions (total score)
Flexibility for masculine professions
Flexibility for feminine professions
Flexibility (total score)

Only men
Only women
Only men
Only women

M (SD)

0.51 (0.30
0.09 (0.16
0.12(0.18
0.38 (0.27,
0.45 (0.25
0.40 (0.30
0.50 (0.29
(

)
)
)
)
)
)
)
0.45 (0.25)

Minimum score = 0; maximum = 1.
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M (SD)

Boys (n =78) Girls (n = 71)

Masculine attributes assigned to male targets 0.74 (0.24) 0.58 (0.30)
Feminine attributes assigned to female targets 0.53 (0.29) 0.70 (0.28)
Stereotyped attributes (total score) 0.63 (0.17) 0.64 (0.20)
Masculine professions assigned to “only men” 0.53(0.32) 0.50 (0.27)
Feminine professions assigned to “only women” 0.34 (0.29) 0.42 (0.25)
Flexibility for masculine professions 0.40 (0.32) 0.40 (0.27)
Flexibility for feminine professions 0.51 (0.30) 0.49 (0.26)
Flexibility (total score) 0.45 (0.27) 0.44 (0.22)

Minimum score = 0, maximum = 1.
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ANOVA

M (SD) F DF  p-Value Games-Howell
Group A 4- and Group B 6- and Group C 8- and
5-year-olds (n =49) 7-year-olds (n = 67) 9-year-olds (n = 33)
Masculine attributes assigned to male targets 0.59 (0.32) 0.65 (0.26) 0.78 (0.18) 5.07 2,143 0.007 C=> A*™
C>B*
Feminine attributes assigned to female targets 0.61 (0.32) 0.61 (0.30) 0.60 (0.25) 0.007 2,142 0993 -
Stereotyped attributes (total score) 0.60 (0.19) 0.63(0.19) 0.69 (0.16) 241 2141 0.093 -
Masculine professions assigned to “only men” 0.54 (0.29) 0.51 (0.31) 0.48 (0.29) 0.287 0.287 -
Feminine professions assigned to “only women” 0.46 (0.25) 0.37 (0.27) 0.26 (0.25) 6.20 2,146 0.003 C <A*™
Flexibility for masculine professions 0.31 (0.26) 0.42 (0.31) 0.49 (0.29) 439 2146 0.014 C> A"
Flexibility for feminine professions 0.37 (0.24) 0.54 (0.29) 0.62 (0.28) 9.84 2,146 0.000 C > A™*
B> A*
Flexibility (total score) 0.34 (0.19) 0.48 (0.25) 0.56 (0.26) 9.37 2146 0.000 C> A™*
B> A"

Minimum score = 0, maximum = 1; *p < 0.05; **p < 0.01; ***p < 0.001.
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Who should carry out this job?

® Only men

® Only women

= Both men and women

POLICE SHIP CAPTAIN
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Who should carry out this job?

FLORIST

HAIRDRESSER

¥ Only men
® Only women

= Both men and women
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Mass Inertia Contribution

Score in dimension Of point to inertia of dimension Of dimension to inertia of point

1 2 3 4 1 2 3 4 1 2 3 4 Total

Overview row points: labels of concept of nature

Vegetation 0257 0.082 0.091 0.021 -0.052 0.000 0.015 0.023 0.001 0.011 0448 0436 0019 0098 1.0
Inanimated nature 0.113  0.048 -0.133 -0.528 0.038 0.003 0.002 0022 0423 0003 0011 0070 0915 0004 1.0
Stars 0.050 -0.397 0.066 —-0.195 -0.575 0.002 0.069 0002 0025 0266 0432 0.007 0068 0493 1.0

Natural processes 0.1183 -0.0683 -0.174 0.146 -0.108 0.001 0.003 0.038 0.032 0.021 0.060 0512 0295 0.133 1.0
Domestic animals 0.108  0.312 0171 0.041 0.077 0.002 0.093 0035 0002 0010 0778 0.187 0.009 0026 1.0

Wild animals 0.018 -0.145 —-1.351 —-0.069 0.175 0.003 0.003 0.363 0.001 0.009 0.014 0.973 0.002 0.011 1:0
Country animals 0.063 -0.151 —-0.373 0.013 0.522 0.002 0.013 0.097  0.000 0.279 0.080 0.395 0.000 0524 1.0
Invertebrates 0.145 -0.125 0.156 0.085 —0.191 0.001 0.020 0.039 0.002 0.085 0.279 0.350 0.014 035 1.0
Reptiles 0.014 0.912 0.498 0.525 0.244 0.002 0.099 0.087 0.050 0.013 0.669 0.159 0.146 0.026 1.0
Esthetic 0.027 1.005 -0.360 -0.018 0.119 0.003 0.241  0.0839  0.000 0.006 0.901 0.092 0.000 0.007 1.0
Wellbeing 0.084 -0.418 —-0.105 0.934 0.134 0.003 0.052 0.004 0.393 0.010 0.228 0.012 0747 0.013 1.0
Human being 0.023 0.366 0.521 0.151  0.280 0.001 0.027  0.068 0.007 0.029 0.327 0.531 0.037 0.105 1.0
Built environment 0.027 —-1.119 0694 -0.287 0.723 0.006 0.299 0.144 0.030 0.230 0.634 0.195 0.027 0.144 1.0
Fantasy 0.009 —-0.890 —0.953 0.517 —0.443 0.002 0.063 0.090 0.032 0.029 0.439 0.404 0.098 0.059 1.0
Overview column points: emotional attribution

Happyness 0.480 -0.068 0.289 0.073 0.055 0.004 0.020 0.442 0.035 0.024 0.060 0.872 0.046 0.022 1.0
Sadness 0.076 0.104 0.024 —-0.944 —0.099 0.005 0.007 0.000 0.905 0.012 0.018 0.001 0973 0.009 1.0
Anger 0.066 -0.799 -0.276 0.116 —0.796 0.007 0.3156 0.047 0.010 0.572 0.606 0.058 0.008 0.327 1.0
Fear 0.280 0.427 —-0.245 0.115 -0.084 0.008 0.451 0.186  0.050 0.032 0.750 0.198 0.036 0.016 1.0

Disgust 0.108 —-0.467 -0.523 —-0.023 0.454 0.007 0.207 0.325 0.001 0.359 0.397 0.399 0.001 0204 1.0
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Descriptive statistics

Descriptive statistics

Correlation matrix

Place of Connection to
Mean SD Mean SD Mean SD Mean SD residence nature PEB
Urban Rural Girls Boys 1
Connection to nature 4.25 0.56 4.45 0.40 4.51 0.40 412 0.56 0.20* 1
PEB 1.53 0.52 2.18 0.48 1.98 0.56 1.57 0.63 0.55"* 0.46™ 1

**p < 0.01; PEB, pro-environmental behavior.
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Categories Description Category elements

Location Place or environment in which the elements referred to Forest, beach, jungle, house, Hermosillo, zoo, island, city, land, jungle, hospital, school
the given task and garden.

Plants Flora and vegetation specifically originated in the Trees, flowers grass/grass, palm/palm, shrub, leaves, apples, pines, pineapple, bushes,
location. algae, bananas, coconuts, seeds, corn and pumpkin.

Animals Wildlife identified in the location Butterfly, bird, dog, lion, fish, rabbit, snake, giraffe, monkeys, bears, elephant, tiger,

duck, cat, wolf, bees, owl, squirrel, spiders, eagle, frog, gorilla, shark, jellyfish, bird,
horse, jaguar, puma, leopard, kangaroo.

Abiotic Elements ~ Spatial arrangement between heaven and earth or Sun, sky, clouds, earth, rocks, world, mountains, sand, mud, air, moon, stars,
other elements of the category. rainbows, nest, rain and moth.
Water Bodies Bodies of water in a similar spatial arrangement with Sea, river, lake, pond, water that sells from a tube, puddle and water to water plants.

elements related to the category.

People Representations of themselves, identical people. Himself, mom, boy/girl, dad, person, grandfather, cousins, grandmother, humans,
hunters.





OPS/images/fpsyg-11-00575/fpsyg-11-00575-t002.jpg
Category

Location

Plants

Animals

Abiotic elements
Water bodies
People

Frequency of referred elements

41
134
171
105
29
40

Most frequently referred category elements Total of drawings

Beach, forest, jungle and home. 118
Trees, flowers, grass and palms.

Butterfly, bird, dog, lion, fish, rabbit, snake and giraffe.

Sun, sky, clouds and earth.

Sea, river, lake and pond.

Me (the participant) mom, children and dad.
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Mass Inertia Contribution

Score in dimension Of point to inertia of dimension Of dimension to inertia of point

1 2 1 2 1 2 Total

Overview row points: predominant element of nature

Vertebrate 0.400 0.145 —0.438 0.013 0.029 0.571 0.193 0.807 1.0
Invertebrate 0.167 1.000 0.460 0.053 0.571 0.262 0.911 0.089 1.0
Landscape 0.433 —0.519 0.228 0.037 0.400 0.167 0.919 0.081 1.0
Overview column points: emotional attributions

Happiness 0.453 —0.491 0.070 0.032 0.373 0.017 0.991 0.009 1.0
Sadness 0.098 0.474 0.554 0.011 0.076 0.224 0.614 0.386 1.0
Anger 0.054 0.344 0.290 0.002 0.022 0.034 0.754 0.246 1.0
Fear 0.228 0.655 —0.457 0.035 0.336 0.355 0.817 0.183 1.0
Disgust 0.043 1.035 0.948 0.018 0.156 0.284 0.721 0.279 1.0

Surprise 0.124 —0.296 —0.305 0.005 0.037 0.086 0.671 0.329 1.0
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Mass Inertia Contribution

Score in dimension Of point to inertia of dimension Of dimension to inertia of point

1 2 1 2 1 2 Total

Overview row points: emotional attributions

Happiness 0.453 —0.469 —0.080 0.026 0.389 0.025 0.987 0.013 1.0
Sadness 0.098 0.203 —0.346 0.002 0.016 0.101 0.431 0.569 1.0
Anger 0.054 0.197 0.180 0.001 0.008 0.015 0.724 0.276 1.0
Fear 0.228 0.770 0.131 0.035 0.529 0.034 0.987 0.013 1.0
Disgust 0.043 0.541 —1.076 0.009 0.049 0.423 0.357 0.643 10
Surprise 0.124 —0.137 0.614 0.006 0.009 0.402 0.099 0.901 10
Overview column points: food chain

Consumers 0.333 0.431 —0.385 0.022 0.242 0.425 0.734 0.266 1.0
Hunters 0.233 0.459 0.5635 0.020 0.192 0.575 0.618 0.382 1.0

Producers 0.433 —0.578 0.008 0.037 0.566 0.000 1.000 0.000 1.0
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Categories

Activity
Association
Beauty
Characteristic
Quallity
Taking care
Harm
Emotion
Season
Liking
Insects
Meteorology
No beauty
Disliking

No danger
Novelty
Danger
Worry
Overcoming fear
Tautology
Experience

Happiness

42
26
35
32
13
11
3
18
2
320

34

T = NN OO

N DO O 2+ O

o =+ O =

A OO0 OO O

o O

w ~ O O,

Disgust

O O © O O O © O =+ O

- B

Surprise

36
21
27
17
11
9

11

Total

90
68
62
88
36
28
272
71
3
367
36
20
23
93
18
63
80
14
2
22
45

Percentages (%)

6.00
4.53
413
5.86
2.40
1.87
18.12
4.73
0.20
24.45
2.40
1.33
1.58
6.20
1.20
4.20
5.33
0.93
0.13
1.47
3.00
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Pre-test

Scale Number M SD Cronbach’s Total variance
of items o explained

INS 1 4.82 1.502 = =

LCN 14 5.44 0.929 0.97 67.9

NR-6 6 5.03 0.988 0.88 62.6

CCC 3 4.23 0.555 0.66 60.3

INS, Inclusion of Nature in Self scale; LCN, Love and Care for Nature scale; NR-6,
Nature Relatedness scale; CCC, five-point Likert three-item scale about Climate
Change Concerns.
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Pre-test

Scale Number M SD Cronbach’s Total variance
of items o explained

INS 1 6.80 1.831 - -

LCN 14 551 0.918 0.97 69.2

NR-6 6 5.13 1.040 0.92 722

€Ce 3 4.38 0.482 0.62 58.5
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CNAT
Connectedness to 1
nature
Altruism 0.43*
Equity 0.39*
Frugality 0.18**
Pro-ecological behavior ~ 0.49**
Sustainable behavior 0.54*
Happiness 0.31**

ALT

1
0.26™
0.09
0.61*
0.76™
0.25*

EQU FRU PEB SB HAP

1
0.16 1

0.34* 0.26™ 1

0.61* 0.53" 0.82** 1

0.10 -0.05 0.19* 0.19* 1

*p < 0.001. CNAT, connectedness to nature; ALT, altruism; EQU, Equity; FRU.
Frugality; PEB, pro-ecological behavior; SB, sustainable behavior, HAR, happiness.
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Article

Barton et al., 2016
Boeve-de Pauw et al., 2019
Braun and Dierkes, 2017

Bruni et al., 2017

Bruni et al., 2018

Collado et al., 2013

Ernst and Theimer, 2011

Hignett et al., 2018

Kossack and Bogner, 2012

Lieflander et al., 2013

Mullenbach et al., 2018

San Jose and Nelson, 2017

Schneider and Schaal, 2017

Sellmann and Bogner, 2013

Age of participants

(years)

11-18
10-11
7-18

6-16

13-16

Approx. 10-16

9-13

Approx. 10-16

16-19

Length of
intervention

5-11 days
2h
1-day, 5-day

Varied

(30 days — activity
1 to 30-45 min)

Day visit

1-2 weeks

Seven different
programs all which
included sustained

contact with nature

12 weekly lessons

1 day

4-days

4-day

4-day

1-day
5-day

1-day

Type of intervention

Wildlife expeditions
Field trip (EE)

1-day field trip

5-day residential (EE)
Get to know program
three studies for three
activities
(1) The Creative Arts
Contest,
(2) the Natural Treasure
Adventure, and
(3)Virtual Hikes
Visit to natural history
museum

Summer camps

EE programs

Surfing and EE program
for “at risk” youth
Indoor and outdoor EE
program

EE program on water

Residential outdoor EE
program
4-day outdoor program

EE program with use of
geogames/treasure hunt
game

EE program

Type of
environment

Bush/highlands
Heathland
Rainforest

Urban nature

Museum

Mountain camp

Urban nature

Coast

Woodland

Woodland

Urban nature

Woodland

Woodland

Urban nature

Design

Pre-post
Pre-post
Pre-post

Pre-post

Pre-post

Pre-post

Pre-post

Pre—post

Pre—post and
ollow up

Pre—post and
ollow up

Pre—post

Pre- and post
and follow up
Pre—post

Pre—post, and
ollow up

Control

No
No
Yes

No

No

Yes
(urban camp)

Yes

No

Yes

Yes

Yes

No

No

Yes

Number of
participants

130
560
601

238
(across two
locations)

397
(four different
camps)
Total 385

58
128 (and 116
control) = 239
264
163

177

339

114

Instrument used

CNS
INS
INS

IAT nature
(FlexiTwins)

IAT nature
(FlexiT wins)

EAN

CNI

INS

INS

INS

Adapted CNS

CNI

INS (and DCN)

INS

Effect size
(Cohen’s d)

~0.96
~0.26
~0.21

~0.37

~0.15

~0.89

~0.42-0.71

~0.3-0.65

~0.11-0.25

~0.53

~0.2

~0.77
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X o Alpha PH AC SO WB

PH 3.7 0.66 0.79 1
AC 3.1 0.44 0.88 0.407** 1
SO 3.5 0.60 0.74 0.606™* 0.647** 1

wWB 1.9 0.67 0.67 0.342** 0.284** 0.344* 1

n = 411; X = mean; o = standard deviation; PH = physical dimension;
AC = academic dimension; SO = social dimension; WB = well-being. Pearson
*o < 0.05. **p < 0.001.
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KPSTs, kindergarten pre-service teachers. Bold values

totals.

Pristine

Non-pristine

Only human-nature
interactions

Interactions among
components of a
complex system

C1-Bio(or)Physical
pristine
C2-Biophysical
pristine

C3-Bio(or)Physical
C4-Biophysical
C5-Biophysical
diverse

C6-Utilitarian
C7-Preservation

C8-Utilitarian +
preservation

C9-Systemic

Pre % (n)

19.7 (13)
9.1(6)

10.6 (7)

42.4 (28)
18.2 (12)
13.6 (9)
10.6 (7)

30.3 (20)
10.6 (7)
6.1 (4)

13.6 (9)

7.6 (5)

7.6 (5)

Post % (n)

21.2 (14)
45(3)

16.7 (11)

37.9 (25)
21.2 (14)
10.6 (7)
6.1(4)

21.2 (14)
7.6 (5)
6.1 (4)

7.6 (5)

19.7 (13)

19.7 (13)

represent subcategories





