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This paper investigates how greenery in urban primary school grounds relates to 

children’s plant-related knowledge and opportunities for direct interaction with plants. It 

reports an exploratory case study conducted in a public primary school in southeastern 

Algiers, Algeria, involving 60 pupils aged 10 to 11 years. Data were collected through 

classroom-administered questionnaires completed by each child and analyzed using 

descriptive statistics and thematic coding. The article explores children’s perceptions of 

school-ground greenery, their plant-related knowledge, and the ways spatial accessibility 

shapes plant-related learning opportunities. The findings show a disconnect between 

children’s reported knowledge and their direct experience with greenery. Although many 

children recognized, valued, and emotionally appreciated the presence of greenery, their 

reported knowledge remained largely limited to abstract concepts acquired in the 

classroom rather than observational or species-level knowledge derived from direct 

contact with greenery. Reported restrictions on physical access to greenery coincided 

with limited opportunities for sensory engagement, close observation, and informal 

interaction. These findings suggest that school-ground greenery may remain 

pedagogically dormant: present and appreciated, yet not fully mobilized as an educational 

resource. The paper argues that stronger alignment between school ground design and 

access management is necessary to transform everyday greenery into active environments 

for plant-related learning. 
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1. INTRODUCTION

Global urbanization has deeply affected children’s daily 

contact with nature [1, 2], causing an “extinction of 

experiences” [3] relevant to children’s relationships with 

plants. Studies have shown that children may have limited 

knowledge of common plant species in their surroundings [4, 

5].  

Children’s plant-related knowledge is acquired through 

formal learning, and experiential understanding is developed 

through repeated observation and interaction with living 

organisms [6, 7]. Children lacking regular access to biodiverse 

environments during formative developmental periods may 

fail to develop observational skills and ecological concepts [8, 

9].  

In urban environments, school grounds represent an 

important setting for children’s daily contact with greenery 

and living organisms [10, 11]. School ground greenery has 

been associated with enhanced physical activity [12], attention 

restoration [13], creative play [14], and overall well-being [15]. 

However, existing research predominantly focuses on 

greenery without attention to design characteristics and their 

educational implications [16]. Research on plant blindness 

highlighted that the tendency to overlook plants through 

aesthetic rather than biological characteristics leads to a 

knowledge-experience disconnect [17, 18].  

Meaningful plant-related knowledge requires the capacity 

to observe and understand ecological phenomena in real 

context [19]. Place-based education theory [7] and experiential 

learning framework [20] indicate that local greenery could 

serve as an educational resource if children’s attention and 

interaction with plants are supported. 

In school grounds, accessibility may therefore play an 

important role in determining whether greenery becomes an 

object of observation and exploration or remains a visual 

element of the environment. Visual access, physical proximity, 

and opportunities to interact with plants represent distinct 

dimensions of children’s experience that should not be 

considered equivalent [7, 20]. Greenery that is visible and 

appreciated by children may provide limited opportunities for 

direct engagement when access is constrained. This distinction 

is particularly relevant to the design of Algerian school 

grounds. 

Understanding children’s perceptions of school-ground 

greenery and their reported access to greenery can provide 

useful insights for the design of educational outdoor 

environments [21]. The present article focuses on how 

children perceive school-ground greenery, what plant-related 

International Journal of Design & Nature and Ecodynamics 
Vol. 21, No. 9, September, 2026, pp. 2695-2707 

Journal homepage: http://iieta.org/journals/ijdne 

2695

https://orcid.org/0000-0002-6307-2058
https://orcid.org/0000-0001-6236-094X
https://crossmark.crossref.org/dialog/?doi=10.18280/ijdne.210917&domain=pdf


knowledge they report, and how accessibility shapes their 

plant-related learning.  

1.1 Objectives 

Through a case study of an urban primary school in Algiers, 

Algeria, this article aims to understand the conditions under 

which school-ground greenery remains pedagogically 

dormant despite children’s daily exposure to it. It investigates 

the aspects of greenery that children perceive and value, the 

plant-related knowledge they develop through everyday 

exposure, and the ways in which accessibility configurations 

enable or constrain informal plant-related learning. 

Subsequently, it provides design insights for effective outdoor 

learning environments in Algeria (Figure 1). 

Figure 1. Conceptual and methodological workflow of the 

paper 

2. THEORETICAL FRAMEWORK

2.1 School ground greenery as a learning resource 

School-ground greenery can provide children with 

opportunities to observe, experience, and interact with living 

organisms. Its educational potential depends on the presence 

of different types of plants, and children’s ability to access and 

perceive their characteristics in studies [22-24]. For primary 

school children, functional and sensory characteristics may be 

particularly accessible because they can be perceived directly 

during everyday encounters with vegetation [20, 22]. 

Species richness, understood as the number of distinct plant 

species present, can provide a basis for comparison and 

classification [25]. However, the educational value of plant 

diversity may depend on children’s ability to perceive and 

distinguish differences between plants and to encounter them 

at a close distance [23]. Similarly, variation in growth forms 

and plant functions can make observable differences more 

meaningful, while sensory characteristics such as color, 

texture, and scent can attract children’s attention and 

encourage exploration [22, 26, 27]. Structural variation in 

plants can also create different spatial opportunities for 

movement and observation [28], while seasonal changes may 

provide repeated opportunities to notice biological processes 

over time [29, 30]. 

These characteristics do not operate independently. Their 

educational potential may depend on how easily children can 

notice, approach, and interact with them. Thus, the presence of 

varied greenery does not necessarily provide equivalent 

opportunities for plant-related learning when greenery remains 

physically distant or inaccessible [23, 31]. 

2.2 Observation, sensory engagement, and plant-related 

knowledge  

Several mechanisms in the literature explain how contact 

with greenery may support children’s plant-related knowledge. 

Comparative observation provides an important basis for 

pattern recognition and classification. Encountering plants 

with different forms, textures, leaf characteristics, or growth 

habits can encourage children to compare and distinguish 

observable features [32, 33]. Such comparisons may provide a 

basis for developing more refined observational understanding 

when supported by appropriate learning activities [7].  

Sensory engagement: Experiences involving color, texture, 

scent, and other sensory characteristics engage multiple 

perceptual channels [34] and may strengthen attention and 

memory [27, 35]. These experiences stimulate curiosity and 

encourage children to examine plants more closely [9, 26]. 

Repeated encounters with familiar plants may further 

support children’s awareness of changes in plant appearance 

and seasonal patterns [36, 37].  

These opportunities depend on children's ability to approach 

and observe vegetation rather than observing from a distance. 

2.3 The role of accessibility in plant-related learning 

Different forms of access may provide different 

opportunities for children’s interaction with greenery.  

Visual access allows children to see vegetation from 

different locations and supports aesthetic appreciation, 

emotional responses, and awareness of large-scale 

characteristics [18, 23].  

Physical access allows children to approach, examine, touch, 

and interact with plants under appropriate conditions, making 

sensory characteristics such as texture and surface properties 

more perceptible [20, 23]. Repeated interaction over time 

builds familiarity with plants and supports the development of 

observational competencies that single encounters cannot 

generate [37, 38], subsequently contributing to plant-related 

knowledge [20, 23].  

In school environments, access to vegetation may 

nevertheless be restricted for reasons related to plant 

protection, safety, or maintenance [39, 40]. Restrictions on 

entering green areas, touching plants, or collecting plant 

materials can limit opportunities for direct experience. 

3. METHODOLOGY

This paper employs a case study approach to investigate 

children’s plant-related knowledge, perceptions of school 
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ground greenery, and reported accessibility. Given the 

exploratory nature of this study, a descriptive mixed-method 

case study design was adopted to combine descriptive analysis 

of questionnaire responses with thematic coding of open-

ended responses [41]. Children’s perspectives were prioritized 

as primary data sources, consistent with established 

methodological frameworks for research with children [42, 

43].  

3.1 Case study context 

The Research was conducted in a public primary school in 

southeastern Algiers, Algeria; an urban context characterized 

by rapid urbanization pressures. The case study school follows 

a standardized Algerian public primary school design model 

governed by national ministry of education construction 

guidelines [44], making it relevant to the study of comparable 

school-ground environments in Algeria and other urban 

contexts facing similar spatial constraints. The school presents 

two distinct spatial configurations: an accessible zone (the 

main school yard) and an inaccessible natural zone (fenced 

green area), a distinction that guided the selection of the case 

study and enabled the comparison of children’s perceptions 

and interactions across different levels of accessibility.  

The school has one main entrance leading directly to the 

main school yard (1) and a second entrance, reserved for 

maintenance staff, providing direct access to the fenced green 

zone (2 and 3), which is off-limits to pupils. The classroom 

buildings (4) have multiple entrances opening onto the main 

school yard (Figure 2).  

Figure 2. Spatial configuration and green areas of the case 

study 

The school grounds were organized into two distinct zones 

with different levels of accessibility: 

The main schoolyard (label 1 in Figure 2), covering 

approximately 800 m², consisted of a paved yard fully 

accessible to pupils. Vegetation within this area covers 

approximately 70 m² of horizontal projected area, 

corresponding to about 9% of the total main courtyard area. It 

included canopy trees of different sizes, ranging from 

approximately 3 to 5 m in height with an estimated canopy 

cover of 47 m² (Figures 3 and 4), as well as potted ornamental 

plants such as roses, shrubs, flowering plants, and climbing 

plants located near the classrooms (Figure 4).  

The greenery was distributed across multiple small, 

fragmented zones with no physical barriers or protection 

(Figure 2). It is located directly adjacent to classroom exits and 

within an area used for pupil activities, making it part of the 

activity spaces rather than a separate green area located at a 

measurable distance from them (Figure 2, Figure 4). This area 

serves as the main space for recess, gathering before entering 

classrooms, physical education (PE), and occasional school 

events.  

A fenced, non-accessible zone (labels 2 and 3 in Figure 2), 

adjacent to the main courtyard and covering the back of the 

classrooms building, covers approximately 610 m² of unpaved 

ground (Figure 2), separated from the main school ground by 

a fence 120 cm high supported with wooden stakes (Figure 3). 

Children had continuous visual access to these areas; they 

were not permitted to enter. The area contains mature trees 

planted near the school’s boundary wall, away from the fence 

delimiting the main school yard, as well as scattered shrubs 

and spontaneous seasonal plants with variable appearance. 

Access to this area was not permitted; therefore, the greenery 

within it could not be measured.  

Figure 3. Heights of the fence separating the main school 

ground from the restricted green area 

Overall, the school grounds included different vegetation 

configurations and levels of accessibility; the main school 

ground provided direct access to vegetation within the pupils’ 

daily activity areas (Figure 4), whereas the fenced zone was 

visually accessible but physically restricted (Table 1).  

Figure 4. Greenery size near the classrooms (Children’s 

faces blurred for privacy) 
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Table 1. Spatial distribution, accessibility, and characteristics of greenery in the school ground 

Zone 
Entry 

Status 
Entrance Number 

Greenery 

Area 

Greenery 

Type 
Location Visual Access Approach Interaction 

①Main

Courtyard

Area ≈ 800

m² 

Allowed 

(main 

activity 

area) 

1 main entrance 

from outside; 

5 entrances/exits 

from school 

buildings to the 

main courtyard 

Total ≈ 70 

m² 

Canopy 

cover ≈ 47 

m² 

Trees 

Height ≈ 3 to 5 

m 

Adjacent to 

classroom exits 

and distributed 

throughout the 

main courtyard 

Visible from the 

school grounds 

and from the 

classrooms 

Allowed Limited 
Shrubs 

Flowering 

plants 

Climbing 

plants 

Adjacent to 

classroom exits 

② Fenced

zone Area ≈

610 m² Not 

allowed 

for pupils 

1 maintenance 

entrance from 

outside the school 

Not 

recorded 

(Access was 

not 

permitted) 

Trees 
Away from the 

fence 
Visible from the 

school grounds 

and facing 

classrooms 

Approach 

permitted up 

to the fence 

Restricted Shrubs 

Spontaneous 

seasonal plants 

Scattered 

throughout the area 

③ Back

fenced Zone 

Area not 

recorded 

Trees, Shrubs, 

Spontaneous 

plants 

Not recorded 
Visible from 

Classrooms 
Not allowed Restricted 

The areas of the school grounds and the horizontal projected 

area of the greenery were estimated using Google Earth 

satellite imagery. Canopy cover was estimated from the visible 

horizontal projection of tree crowns in the satellite imagery. 

3.2 Participants 

The study involved 60 pupils aged 10 to 11 years from fifth 

grade, the final year of the Algerian primary education cycle. 

This age group was specifically selected as fifth-grade 

children have accumulated the longest period of exposure to 

the school grounds within the primary cycle, providing them 

with extensive experience of the outdoor environment. The 

Participants were recruited from 03 fifth-grade classes, with 

participation based on school administration authorization, 

parental consent, and children’s verbal assent prior to data 

collection.  

3.3 Ethical considerations 

The research was carried out in a public primary school with 

verbal permission from the Directorate of Education of Algiers 

East, the public authority responsible for administering and 

supervising primary schools, and the school administration. 

An exemption from ethical review was granted by the 

Architecture and Environment Laboratory (LAE), Polytechnic 

School of Architecture and Urbanism of Algiers (EPAU), 

following a formal request submitted after data collection. The 

corresponding certificate was issued on 16 September 2026 

(Reference No. 12/LAE/2026). 

Verbal parental/guardian consent and children’s verbal 

assent were obtained through the school administration prior 

to participation. Participation was voluntary, and children 

could withdraw from the study at any time without providing 

a reason and without any consequences. 

No personally identifying information was collected. 

Questionnaire data were anonymized, and photographs 

containing children were anonymized by blurring all 

identifiable facial features and other potentially recognizable 

details. 

The anonymized research data are stored on a password-

protected computer accessible only to the researcher. They 

will be retained securely for five years after the doctoral 

defense associated with this research and will then be 

permanently deleted. 

3.4 Data collection 

3.4.1 Questionnaire design and content 

The questionnaire was designed to examine children’s 

perceptions of school ground greenery, their plant-related 

knowledge and its sources, and their access to and interaction 

with vegetation. It included five sections addressing:  

A- overall perception and emotional responses to the school

ground. 

B- perceptions of greenery and preferred places.

C- visual and physical access to greenery and permitted

interactions. 

D- plant-related knowledge and its sources, including

classroom and outdoor learning. 

E- formal and informal use of vegetation during school

activities. 

The questionnaire primarily consisted of closed-ended 

questions with three to five response options, together with a 

limited number of open-ended questions. The present article 

specifically analyzed the open-ended question concerning 

what children had learned about vegetation. 

3.4.2 Language and cognitive adaptation 

The questionnaire was written in Arabic, the children’s 

native language, and the wording was simplified to match the 

linguistic and cognitive abilities of the participants aged 10-11 

years. Particular attention was given to question clarity and 

ease of comprehension. The English version of the 

questionnaire is provided in the Appendix (Table A1). A pilot 

version of the questionnaire was tested with a small group of 

children to assess question clarity and completion time, and 

minor adjustments were made before the main data collection. 

3.4.3 Data collection procedure 

Data collection took place in April 2025 during the spring 

season. The questionnaire was administered in class, after 

morning recess, by the pupil’s teacher, and each child 

completed the questionnaire individually. The administration 
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procedure allowed the children to provide their responses 

independently while remaining within the regular school 

setting. The researchers were not present during the 

administration; therefore, the exact time required to complete 

the questionnaire was not recorded.  

3.5 Data analysis 

Given the exploratory nature of this paper and its single-

case study design, data analysis relied on descriptive statistics 

(frequencies) and thematic coding of qualitative responses 

rather than inferential statistical testing. This approach was 

considered appropriate for identifying patterns in children’s 

experiences, perceptions, and plant-related knowledge [41, 

45].  

The coding of the open-ended responses employed a 

deductive coding framework distinguishing five levels of plant 

awareness (0–4): Level 0, no plant awareness; Level 1, 

aesthetic awareness, with greenery described in general 

positive terms such as “pretty” or “nice”; Level 2, sensory 

differentiation, including characteristics such as shade, color 

variety, and scent; Level 3, functional awareness, including 

recognition of plant function such as shade provision or 

oxygen production; and Level 4, ecological understanding, 

including recognition of relationships, adaptations, or 

ecological processes, rarely observed in this age group. The 

coding categories were defined a priori, based on the 

theoretical framework and the objectives of the study.  

The coding decisions were subsequently compared, and no 

coding disagreements were recorded. Where a response 

contained distinct statements reflecting more than one level of 

plant awareness, all relevant levels were assigned. The 

operational definitions, coding rules, and illustrative examples 

for each level are provided in Table 2. The complete coding 

book is available in the Appendix (Table A2).  

Table 2. Coding framework used to classify children’s plant awareness (Q14; N = 60) 

Coding Level Operational Definition Examples of Responses 

Level 0 – No plant 

awareness 

No response or response that could not 

be meaningfully classified 
No response / unclear response 

Level 1 – Aesthetic 

awareness 

Greenery described using general 

positive or aesthetic terms without 

specific characteristics 

“pretty”, “nice” 

Level 2 – Sensory 

differentiation 

Identification of directly perceived 

sensory or perceptual characteristics of 

greenery 

“Shady”, “many colors”, “it smells” 

Level 3 – Functional 

awareness 

Recognition of functions or benefits 

provided by plants 
“Trees give shade”, “purifies air”, “gives oxygen” 

Level 4 – Ecological 

understanding 

Recognition of plant needs, adaptations, 

ecological relationships, or biological 

processes 

“Plants need water and sun to grow”, “plants need fertilizer”, “some 

plants have deep roots, others don’t”, “they do photosynthesis”, “some 

plants grow vertically, others horizontally” 

Descriptive cross-tabulations were performed to examine 

patterns between reported access to school ground greenery 

and children’s general perception of the school ground, as well 

as between reported access and levels of plant-related 

knowledge. Given the descriptive nature of the analysis and 

the uneven distribution of some response categories, these 

cross-tabulations were interpreted descriptively, and no 

inferential statistical tests were applied.  

4. RESULTS

Results are organized around three themes: children’s 

perception of school-ground greenery, their reported plant-

related knowledge and experiences, and their reported access 

to and interaction with greenery.  

4.1 Children’s perception of school-ground greenery 

4.1.1 Perceived variation 

Children’s perceptions of school ground greenery were 

divided. When asked whether vegetation was varied, 33 of 60 

children responded affirmatively, while 26 children perceived 

diversity as limited and one offered no opinion (Figure 5).  

Qualitative analysis showed that children’s descriptions 

focused on characteristics that were directly observable and 

functionally relevant to children’s experience: color variation 

“the flowers have different colors: some red, some yellow and 

orange”, size differences “big trees and small plants”, and 

functional distinctions “trees give shade where we can sit, the 

flowers are for decoration”. No response explicitly referred to 

species identity, leaf morphology, or growth habits. The 

reported descriptions therefore primarily reflected sensory and 

functional characteristics of greenery. 

Figure 5. Children’s perceptions of school ground greenery 

variation (Q6; N = 60) 

Children also described the greenery as fragmented across 

the school ground, with 57 out of 60 reporting that plants were 

distributed across different areas of the school ground (Q8). 

Children who perceived greenery as limited identified 

specific types of plants they considered absent, including 

grassy areas suitable for sitting and playing “there is no grass 
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where we can sit or lie down”, edible or productive plants “no 

fruit trees” and “we don’t have a vegetable garden”, and other 

ground-level plants that could be approached more closely.  

4.1.2 Favorite places, emotional responses and proximity to 

school ground greenery 

Children’s preferred locations in the school ground 

frequently included green features. Shaded areas near 

classrooms were identified as favorite places, with children 

explicitly referring to shade as an attraction. The fenced area, 

despite being physically inaccessible, was mentioned by 

several children in relation to visual and olfactory 

characteristics, including “the wild plants that change colors” 

and “the small flowers that smell nice”.  

Ornamental planting areas near classrooms were also 

described as “calm” and “peaceful”, suitable for conversation 

and rest. 

Children’s emotional responses to the school ground were 

predominantly positive: 46 of 60 reported feeling “happy” and 

“excited”, while 26 additionally described “calmness” and 

“relaxation” (Figure 6). 

Figure 6. Children’s general perceptions, reported feelings, 

and experiences of the school grounds (Q1–Q3; N = 60) 

Activity preferences also varied across the locations 

children described for different activities. 28 children reported 

preferring quiet activities, and 6 preferred resting alone, while 

26 reported active play. Areas near greenery were mentioned 

in relation to quiet activities and resting, whereas open paved 

areas were more often mentioned for active play. Solitary trees 

were frequently described as landmarks, bases, or boundaries 

within children’s self-organized games, rather than as plants 

discussed in botanical terms (Figure 6). 

4.2 Reported plant-related knowledge 

4.2.1 Reported formal knowledge 

Regarding what they had learned about plants at school, 47 

of 60 children recalled specific plant-related lessons. Their 

responses included photosynthesis and oxygen production 

“plants make oxygen” and “it takes the carbon and make 

oxygen for us to breathe”, basic plant needs “plants need water 

and sunlight” and “they need soil and fertilizer”, and growth 

processes “plants grow from seeds”.  

Several responses contained technical or biological 

terminology, including references to photosynthesis, oxygen, 

plant needs, and growth. 

The open-ended responses to the question concerning what 

children had learned were coded using a five-level framework 

described in Table 3. Because a response could contain more 

than one type of plant-related knowledge, multiple coding was 

permitted (levels 1–4 are not mutually exclusive and their 

frequencies cannot be summed to obtain the total number of 

participants). 17 of 60 responses were classified as level 0: no 

interpretable plant-related knowledge (Table 3).  

Table 3. Distribution of coded plant-related knowledge 

(Q12) 

Coding 

Level 
Type of Knowledge N % 

Level 0 
No plant-related 

knowledge 

17 of 

60 
28.3% 

Level 1 Aesthetic awareness 
19 of 

60 
31.7% 

Level 2 Sensory differentiation 6 of 60 10% 

Level 3 Functional awareness 
16 of 

60 
26.7% 

Level 4 Ecological understanding 
18 of 

60 
30% 

Notes: Percentages are based on 60 participants; because multiple coding 

was permitted, percentages do not sum to 100%. 

4.2.2 Observational and species-level knowledge 

Responses referring to direct school-ground experience 

mainly described sensory and functional characteristics with 

immediate experiential relevance, including shade provision, 

“that tree gives better shade than plants”; color variation, 

some flowers are red, some are orange”; and pleasant scent, 

some flowers smell really nice”. 5 children of 60 were able to 

name a specific plant species. Other responses used general 

category terms such as “trees”, “flowers”, or “wild plants”. No 

response combined a named plant with detailed description of 

its observable characteristics, growth habits, or ecological role. 

4.3 Reported access to and interaction with school-ground 

greenery 

4.3.1 Visual access 

Nearly all children (58 of 60) reported high visual access to 

greenery, and indicated that vegetation could be seen from 

most school ground locations, including classrooms. The two 

remaining children reported moderate visual access. The high 

proportion of children reporting visual access did not allow a 

meaningful comparison between groups because only two 

children reported moderate access. The responses nevertheless 

indicate that greenery was generally visible to children during 

their daily school experience (Figure 7).  

4.3.2 Physical access and interaction 

Physical access patterns were more differentiated. 40 

children reported easy access to green areas, 11 reported 

difficulties, and 9 described explicit restrictions. These 

categories describe children’s reported ability to approach 

greenery and should be distinguished from their reported 

permission to interact directly with plants.  

Regarding permitted interaction, 48 of 60 children reported 

that they could sit near plants but could not touch them, with 

responses such as “we are allowed to sit near but not touch the 

leaves” and “I can look at the flowers but not pick them”; 8 

children reported that interaction was not allowed and 4 were 

unsure about the rules (Figure 7). 
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Figure 7. Children’ perception of greenery accessibility and 

interaction opportunities (Q9–Q10; N = 60) 

4.3.3 Restricted green areas 

The fenced green area was described in relation to visible 

and sensory characteristics. Children referred to different 

colors, pleasant smells, and the presence of different plants, 

for example, “it smells nice” and “there are a lot of different 

plants”.  

16 of the 60 children identified this area as their favorite 

area to observe. Although children could observe the greenery 

within this area and, in some cases, notice sensory 

characteristics such as color and smell, they reported that they 

could not enter. Consequently, their reported opportunities for 

close examination and direct physical interaction with this 

vegetation were limited.  

Table 4. Cross-tabulation of reported physical access to 

greenery with general perception of the school ground 

Reported Physical 

Access 
Nice Ordinary Boring Total 

Easy 32 7 1 40 

Difficult 6 5 0 11 

Restricted 4 5 0 9 

Total 42 17 1 60 

Table 5. Cross-tabulation of reported physical access to 

greenery with coded levels of plant-related knowledge 

Reported 

Physical Access 

Level 

0 

Level 

1 

Level 

2 

Level 

3 

Level 

4 

Easy 1 15 6 16 18 

Difficult 9 2 0 0 0 

Restricted 7 2 0 0 0 

Total 17/60 19/60 6/60 16/60 18/60 

To describe how responses were distributed across reported 

physical access categories, two descriptive cross-tabulations 

were prepared. No inferential statistical tests were conducted. 

The first compared reported physical access with children’s 

general perception of the school ground (Table 4), while the 

second compared reported physical access to the coded levels 

of plant-related knowledge (Table 5).  

4.4 Formal and informal experiences with vegetation 

Outdoor educational experiences involving vegetation were 

reported by 47 of 60 children; they described experiences such 

as “observing plants during science lessons”. The concepts 

recalled from these experiences were generally similar to those 

reported in relation to classroom learning, including plant 

needs, photosynthesis, and oxygen production. During recess 

and unstructured periods, children more commonly described 

proximity to vegetation than active plant investigation. 

Examples included “we sit in the shade and talk” and “I like to 

rest near flowers”.  

5. DISCUSSION

The findings reveal a contrast between children’s reported 

knowledge of plant-related concepts and their ability to 

recognize specific plants on the school grounds. While 

children expressed a generally positive perception of school-

ground greenery and reported high visual access to it, 

opportunities for direct interaction with greenery were more 

restricted. The discussion therefore focuses on the relationship 

between formal and experience-based plant-related 

knowledge and the role of accessibility in shaping children’s 

opportunities to observe and interact with school ground 

greenery. 

5.1 The knowledge-experience disconnect 

The responses to the question about what children had 

learned in the school ground revealed a contrast between 

knowledge expressed through general plant-related concepts 

and responses referring to specific plants or directly 

observable characteristics. A total of 34 codes across Levels 3 

and 4 reflected children’s recall of formal plant-related 

concepts like photosynthesis, oxygen production, and plant 

needs. By comparison, only 5 reported specific plant names; 

other responses referred to characteristics that could be 

directly noticed in the school grounds, including color, shade, 

and scent (Table 3). The plant-related knowledge reported by 

the children was generally abstract biological concepts, 

consistent with topics commonly addressed through formal 

science learning [6, 7]. Children's ability to recall such 

concepts suggests that formal science education functions 

effectively at the level of concept transmission as reported by 

children. By contrast, responses based on direct observation 

tended to refer to immediately perceptible characteristics of 

the greenery present in school grounds, such as differences in 

flower color, the shade provided by trees, or the presence of 

pleasant smells. This contrast suggests that the abstract 

knowledge expressed by children was not necessarily linked 

to direct, observational engagement with the specific greenery 

present in their own school grounds [18, 24]. 

Children spend recess outdoors regularly, pass plants 

multiple times daily, and reported high visual access overall 

(58 of 60 children). From an experiential learning perspective, 

these conditions would, in principle, be expected to support 

informal observational learning [20]. Yet in this case, greenery 

appeared to function primarily as environmental backdrop, 

present, pleasant, and emotionally supportive, rather than as 

an object of attention or investigation. Plants may have 

remained perceptually backgrounded despite physical 

prominence [18], becoming “experientially invisible” through 

familiarity without examination [2]. 

The occasional outdoor lessons children reported (47 of 60) 

represent a partial bridge between formal and experiential 

learning, but children’s descriptions suggested these sessions 
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functioned primarily to illustrate predetermined concepts 

rather than facilitate discovery. 

Place-based education theory distinguishes between 

“teaching outdoors” and “teaching from place” [7]: the first 

brings classroom content outside for illustration, while the 

second begins with local observable phenomena and builds 

concepts from observation. The outdoor lessons described by 

children appear to be closer to the first approach.  

Genuine place-based learning would instead begin with 

children’s own observations, “Which plants change first in 

spring? Which flowers do insects visit?”, and introduce 

concepts such as photosynthesis as explanations for noticed 

patterns. This approach would connect abstract knowledge to 

observable reality rather than maintaining their parallel 

existence [37, 46, 47].  

 

5.2 Accessibility and the “display-case” pattern 

 

Descriptive findings indicated that most children reported 

high visual access to greenery, while direct physical 

interaction has been reported as limited. This combination is 

described here as a possible “display case” pattern: greenery 

that is visually available but offers limited opportunities for 

close, multisensory engagement [26, 27]. In this case study, 

the fenced wild zone illustrates the display case: a group of 

children described it as one of their most appreciated areas for 

visual and olfactory engagement, yet they could not enter to 

examine its vegetation closely.  

Motivations for access restrictions discussed in the 

literature include protecting vegetation from damage, 

managing safety risks, and maintaining aesthetic standards [39, 

40]. However, these restrictions may reduce opportunities for 

engagement with greenery [16, 39]. Table 5 presents the 

distribution of coded plant-related knowledge across reported 

physical access categories. In this sample, responses from 

children reporting easy access appeared across all five levels, 

whereas responses from children reporting difficult or 

restricted access appeared only at levels 0 and 1. Similarly, 

children reporting easy access were predominantly among 

those who described the school ground as nice, while more 

ordinary perceptions were relatively more frequent among 

those reporting more limited access (Table 4). 

It should be noted that restrictions described above were 

reported exclusively from the children’s perspective. 

 

5.3 Functional diversity, ground-level accessibility, and 

spatial distribution 

 

Children demonstrate awareness of functional distinctions 

among plants, for example, “some plants give shade, others 

are for decoration”; reflecting a basic form of ecological 

categorization even without botanical precision [22, 24]. 

These propositions suggest that for young learners, functional 

and sensory characteristics (growth forms, sensory properties, 

seasonal patterns) may be more perceived and more relevant 

for learning than species richness as such. This is consistent 

with the theoretical proposition that the educational value of 

plant diversity depends on children’s ability to perceive, 

distinguish, and approach greenery rather than on the number 

of species present alone [23]. 

Children also explicitly articulated the absence of ground-

level vegetation as a limitation: “no grass to sit in,” pointing to 

what may be one of the more educationally relevant gaps 

identified in this article. The existing canopy trees and potted 

ornamentals tend to position botanical features beyond 

children’s comfortable examination reach. Ground-level 

plants (grasses, herbs, low shrubs) would position leaves, 

flowers, textures, and associated insects closer for observation 

and tactile interaction that build observational competencies 

[28, 48]. 

The fragmented distribution of greenery, reported by 57 of 

the 60 children, was another notable feature of this case study. 

The presence of several small green zones appears to provide 

varied settings that children use differently across the school 

day, including shaded areas for rest and visually or sensorially 

distinctive areas for observation. 

Children used multiple trees distributed in the school 

ground as a play structure, making them navigate between 

fragmented vegetated zones. Moving between these areas may 

increase the frequency of children’s encounters with 

vegetation, although the present study did not measure 

repeated contact or changes in familiarity over time. 

Distributed patches also create natural comparison 

opportunities: noticing that the tree near the classroom differs 

from trees in the playground, observing that different zones 

bloom at different times.  

These patterns, while requiring further verification, suggest 

that spatial fragmentation of greenery in school grounds, 

despite ecological restoration literature preference for habitat 

consolidation, might not necessarily work against its 

pedagogical function; educational and ecological objectives 

may both be optimized through distribution rather than 

concentration planting [12, 49].  

 

5.4 Design implications  

 

In this case study, children’s reports raise the possibility that 

greenery designed primarily for visual amenity, maintenance, 

or safety may offer fewer opportunities for direct plant 

engagement than greenery designed with educational 

interaction purposes.  

Building on the patterns described above, together with the 

literature reviewed, several design directions can be proposed 

to help reconnect school-ground greenery with children’s 

opportunities for direct, observational learning. These are 

presented as proposals derived from the findings and the 

literature.  

Graduated access. Rather than a uniform prohibition on 

touching plants, a tiered approach could be considered: full-

interaction zones with robust, child-safe species explicitly 

selected for handling; guided-access areas for supervised 

investigation, for instance during science lessons; and 

protected zones reserved for plants that are genuinely fragile 

or hazardous. Such an approach could maintain stewardship 

objectives while creating more opportunities for plant 

diversity to function educationally [48, 50]. 

Plant selection criteria. educational landscape could select 

species according to multiple criteria beyond ornamental value 

and maintenance efficiency, including urban stress tolerance 

(e.g., drought, compaction, heat) combined with visibly 

adaptive traits; safe physical interaction (non-toxic, 

manageable, robust under handling); sensory distinctiveness 

(varied textures, scents, color across seasons); staggered 

flowering and fruiting to make seasonal cycles visible year-

round; and accessible scale, favoring ground-level species 

enabling close examination without adult mediation [28, 48]. 

Learning infrastructure. Pedagogical activation of existing 

greenery could be supported through child-friendly plant 
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labels providing species names and observable characteristics; 

seasonal observation actions directing children’s attention to 

current plant features; designated interaction zones with 

explicit permission to touch, smell, and collect; and teacher 

resources connecting school ground greenery to science 

curriculum content [47]. These additions could help transform 

passive vegetation into active curriculum.  

Equally important are institutional changes: shifting from 

comprehensive touch prohibition to graduated access policies; 

accepting naturalistic rather than manicured maintenance 

standards in designed wild zones; and providing teachers with 

botanical training and outdoor illustration [38]. 

 

 

6. CONCLUSION  

 

This article investigated how school grounds greenery 

relates to children's reported plant-related knowledge and their 

opportunities for direct interaction with greenery. Although 

children spend daily time in proximity to greenery, most 

reported plant-related knowledge remained abstract rather 

than grounded in observation of specific plants present in their 

school grounds. This outcome seems to result from the 

cumulative effects of spatial design, reported access 

restrictions, and pedagogical practices, which collectively may 

restrict meaningful engagement with school ground greenery. 

In this article, “pedagogically dormant greenery” is used as 

an interpretive concept to describe greenery that is physically 

present, visually accessible, and emotionally valued by 

children yet not fully mobilized to support observational skills, 

species recognition, or ecological understanding. In this case 

study, this dormancy appeared to manifest through several 

interconnected forms of disconnections: between abstract 

knowledge and lived experience; between visual and physical 

access; between the presence of greenery and reported 

awareness of its characteristics; and between outdoor lessons 

and place-based investigations.  

 

6.1 Implication for design and practice 

 

Building on the design directions discussed above, three 

broad, mutually reinforcing shifts appear worth considering to 

help transform greenery from a passive background into a 

more active learning resource. In terms of design, plant 

selection and spatial layout could give greater weight to 

pedagogical criteria: observable traits, sensory distinctiveness, 

ground-level accessibility, and graduated access zones, 

alongside those that enable safe physical interaction, and 

integrating interpretive infrastructure that activates children’s 

attention and curiosity. 

In terms of institutional policy, replacing uniform 

prohibitions on touching or entering green areas with 

differentiated access guidelines, and supporting teacher 

professional development in outdoor botanical pedagogy 

could support the practical use of such design changes. 

In terms of pedagogy, shifting from outdoor illustration of 

classroom-taught content toward place-based inquiry where 

children ask questions from observation and construct 

ecological understanding through repeated examination of 

familiar school ground plants.  

 

6.2 Limitations  

 

Several limitations should be acknowledged when 

interpreting the findings of this paper. Access restrictions in 

the school setting prevented a formal botanical inventory; 

greenery was described through direct site observations and 

children’s perceptions rather than systematic species 

identification. The study was conducted in a single public 

primary school following a standardized national design 

model, which limits how far the findings can be generalized to 

other contexts. All data on children’s knowledge, perceptions, 

and reported access were self-reported through a classroom 

questionnaire, without independent verification; reported 

restrictions on access should be understood as children’s own 

account rather than confirmed institutional policy except for 

the fenced zone. Finally, given the descriptive, exploratory 

design and uneven distribution of responses across some 

categories, no inferential statistical tests were applied; the 

patterns reported in this article should be read descriptively 

rather than as statistically confirmed associations.  

 

6.3 Future research  

 

Future research could extend this line of inquiry into several 

orientations: 

Comparative studies across schools with different 

vegetation patterns and spatial layouts would help clarify how 

environmental conditions relate to children’s reported plant-

related knowledge and experiences. Longitudinal research 

following the same children across seasons would help clarify 

how seasonal change and phenological variation influence 

everyday encounters with school greenery. 

Further studies could incorporate formal botanical 

inventories to examine, more precisely, which vegetation 

characteristics are associated with children’s attention and 

reported engagement. More attention should also be given to 

teachers’ practice, and the role of outdoor pedagogy would 

also help clarify how school-ground greenery is, or could be, 

connected to science learning. In addition, intervention-based 

studies could evaluate the educational effects of design 

strategies such as graduated access zones, ground-level 

planting, and simple interpretive features within school 

grounds.  
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APPENDIX 

 

Table A1. English translation, response formats, and analytical structure of the Arabic-administered questionnaire 

 

Section 
Item 

Code 

Question Translated 

into English 
Responses Options 

Multiple 

Responses 

Permitted? 

Variable Analysed 

General 

perception and 

emotional 

response 

Q1 

Overall, how do you feel 

about your school 

grounds? 

Nice; ordinary; boring No 

Overall perception 

of the school 

grounds 

Q2 

How do you usually feel 

when you are in the 

school grounds? 

Happy; excited; calm/relaxed; other: __ Yes 

Reported emotional 

responses to the 

school grounds 

Q3 
Which activities do you 

prefer during recess? 

Active play; Quiet activities; Resting 

alone; Talking with friends; Other: __ 
Yes 

Reported activity 

preferences 

Q4 

Which place in school 

grounds do you prefer 

the most? 

Open responses Not applicable 

Favorite places and 

reported 

relationships with 

greenery 

Perception of 

greenery 

Q5 

What types of plants do 

you see in the 

schoolyard? 

Trees; Potted plants; Shrubs; Grass or 

lawn; Other plants 
Yes 

Reported types of 

plants observed in 

the school ground 

Q6 

Do you think that the 

vegetation in your school 

ground is varied? 

Yes, very diverse; 

Slightly diverse; I don’t know 
No 

Perceived variation 

in school ground 

greenery 

Q7 

How would you describe 

the variation in the 

greenery? 

Different Colors 

Different Sizes 

Different Plant Types 

Other: __ 

Yes 

Children’s 

description of 

perceived greenery 

variation 

Q8 

How would you describe 

the distribution of plants 

in your schoolyard? 

Plants are distributed throughout the 

schoolyard; The plants are only in one 

corner of the schoolyard; I don't know. 

No 

Perceived 

distribution of 

greenery on the 

school grounds 

Accessibility 

Q9 

How would you describe 

access to the plants and 

trees in the schoolyard? 

Easy and direct; 

Somewhat easy; 

Access Prohibited/restricted; 

No 
Reported physical 

access to greenery 

Q10 

What are you allowed to 

do near the plants and 

green areas? 

Allowed to play and sit; Sitting only; 

Playing and sitting not allowed; I don’t 

know/ pay attention. 

Yes 
Reported permitted 

interaction 
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Q11 

Plants distribution in the 

school ground allows 

you to see plants and 

trees from: 

Anywhere in the school ground; certain 

places of the school ground, from inside 

the classroom; I can’t see plants at all; I 

don’t know. 

Yes 
Reported visual 

access to greenery 

Plant-related 

knowledge 

Q12 

Have you learned 

anything about plants in 

the school ground? 

I learned many things; I learned a few 

things; nothing; Not sure 
No 

Reported plant-

related knowledge 

Q13 

What have you learned 

about plants in the school 

ground? 

Open responses Not applicable 
Reported plant-

related knowledge 

Q14 

Have you taken part in 

an outdoor school 

activity involving 

greenery in the school 

ground? 

Yes; No; Not sure/ Do not remember No 

Reported outdoor 

educational 

experience 

Note: The questionnaire was administered in Arabic. To protect the integrity of the original child-facing instrument and to facilitate international readership, this 

supplementary table provides an English translation of all questionnaire items, their response options, the applicable response format, and the analytical variables 

derived from each item. 

 

Table A2. Variables and coding rules for closed-ended responses 

 

Questionnaire Section 
Item/ Original 

Question Topic 
Analysis Variables Response Coding 

Variable 

Used in 

Current 

Article? 

Participant profile Gender Not recorded 
Retained in the original dataset 

only 
No 

General perception 

Q1. Overall 

perception of the 

school grounds 

Q1_Perception_Code 
1 = Nice; 2 = Ordinary; 3 = 

Boring; Blank = Missing 
Yes 

Emotional perception 
Q2. Feelings on the 

school grounds 

Q2_Happy; Q2_Excited; Q2_Calm; 

Q2_NoSpecefic Feeling 

Each variable: 1 = selected; 0 = 

not selected 
Yes 

Recess activity 

Q3. Preferred 

activity during 

recess 

Q3_Active_Play; Q3_Quiet Activities; 

Q3_Resting_Alone; 

Q3_Talking_Friends 

Each variable: 1 = selected; 0 = 

not selected 
Yes 

Places preferences 

Q4. Preferred place 

in the school 

grounds 

Not recorded 
Retained in the original dataset 

only 
Yes 

Plant types 

Q5. Types of plants 

observed in the 

school grounds 

Q5_Trees; Q5_Potted_Plants; 

Q5_Shrubs; Q5_Grass; Q5_Flowers; 

Q5_other plants 

Each variable: 1 = selected; 0 = 

not selected 
Yes 

Greenery diversity 

Q6. Perceived 

diversity of plants 

and trees 

Q6_Grreenery_Diversity_Code 

1 = very diverse; 2 = slightly 

diverse; 3 = does not know; blank 

= missing 

Yes 

Diversity description 
Q7. Description of 

perceived diversity 

Q7_Diffrent_Colors 

Q7_Diffrent_Sizes; 

Q7_Diffrent_Plant_Type 

Each variable: 1 = selected; 0 = 

not selected 
Yes 

Greenery distribution 

Q8. Distribution of 

plants in the school 

grounds 

Q8_Greenery_Distribution_Code 

1 = Plants distributed across 

different locations; 2 = Plant only 

in one corner; 3 = Does not know; 

blank = missing 

Yes 

Physical access 

Q9. Access to 

locations containing 

plants and trees 

Q9_Physical_Access_Code 

1 = Easy and direct; 2 = 

Somewhat easy; 3 = Access 

Prohibited/restricted; 

Blank = missing 

Yes 

Permitted interaction 

Q10. Ability to play 

and sit freely in 

locations containing 

plants and trees 

Q10_Greenery_Interaction_Code 

1 = allowed to play and sit; 2 = 

Sitting only; 3 = Playing and 

sitting not allowed; 4 = Does not 

know/does not pay attention; 

blank = missing 

Yes 

Visual access 

Q11. Visual access 

enabled by greenery 

distribution 

Q11_Visual_Access_Anywhere; 

Q11_Visual_Access_Some_Location; 

Q11_Visual_Access_From_Classroom 

Q11_No_Visual_Access 

Q11-Do_Not_Know 

Each variable: 1 = selected; 0 = 

not selected 
Yes 

Plant-related learning 

Q12. Learning about 

plants during recess 

on the school 

grounds 

Q12_Plant_Learning_Code 

1 = learned many things; 2 = 

learned a few things; 3learned 

nothing; 4 = not sure; blank = 

missing 

Yes 
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Outdoor learning 

Q14. Use of plants 

in school activities 

with the teacher 

Q14_Outdoor_Learning_Activity_Code 
1 = Yes; 2 = No; 3 = does not 

remember; Blank = missing 
Yes 

Note: Multiple-response coding rule: For Q2, Q3, Q7, and Q11, participants could select more than one option. Each option was treated as a separate binary 

variable. Consequently, the sum of option frequencies may exceed the number of participants. 
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