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A B S T R A C T

The present study explores how Italian primary school children represent nature through drawing. A conve
nience sample of 2997 students (aged 9–11; 50.4 % female) from grades 3 to 5 in public elementary schools in 
northern Italy participated. Each child completed two drawings: one illustrating nature in the present and one 
envisioning nature in the future. Content analysis revealed a tendency to depict environmental issues and a 
largely negative view of nature in the future. A cluster analysis identified five distinct representational profiles, 
with “Balanced Realists” (30 %) being the most prevalent and “Technological Futurists” (10 %) the least. Gender 
differences emerged: females were more likely to portray environmental degradation and biotic elements, while 
males favored urban and technological features. An exploratory within-subject analysis further showed that 
while some children maintained consistent orientations across both time frames, many shifted from neutral or 
positive depictions of the present to negative depictions of the future. These findings highlight the importance of 
incorporating children’s environmental perceptions into education programs to foster ecological awareness and 
sustainable thinking. Study limitations and future research directions are discussed.

1. Introduction

According to the environmental psychology perspective, the envi
ronment plays a significant role in the definition and expression of in
dividual’s identity. The physical space in which a person develops is a 
key factor in human–environment interaction. Therefore, analyzing the 
psychological processes and environmental factors involved is essential 
(Fraujo-Sing et al., 2020).

Environmental perception is defined as the individual’s ability to 
understand and analyze the environment in which they live and become 
aware of how their daily activities affect it (Fernandez & Wilkins, 2008). 
Several studies suggest that connection to the natural environment is a 
protective factor for children’s psychological development and 
emotional well-being (Sobko et al., 2018) and is associated with stronger 
pro-environmental attitudes and more frequent pro-environmental be
haviors in children (Collado & Evans, 2019; Liu & Green, 2024). This is 
particularly relevant in the current context, given frequent reports about 
the effects of climate change. Indeed, today’s children are growing up in 
a global context in which they will face enormous environmental chal
lenges, primarily due to global warming, air and water pollution, and 

biodiversity loss, all of which are at least partly attributable to human 
behavior. Some evidence suggests that children recognize that the 
degradation of nature and the loss of biodiversity are due to human 
actions (Pellier et al., 2014) and several studies report that children 
show concerns and negative emotions about the environmental crisis, 
sometimes experiencing anxiety related to climate change, often termed 
“eco-anxiety” (Léger-Goodes et al., 2023). Some researchers have 
attempted to study perceptions of the environment through children’s 
drawings, as drawings are considered a social and cultural construct that 
reflects children’s interpretations of the physical and social world 
(Tapia-Fonllem et al., 2020; Rosquillas and Bardullas, 2024). Some of 
these studies have focused on the description of nature in the present 
day, while others have also integrated the representation of nature in the 
future (Pellier et al., 2014; Rosquillas and Bardullas, 2024) and this is 
important, especially to understand what children expect in the future.

Despite its methodological limitations, children’s drawing has 
become a widely used tool in psychological and educational research 
(Fabris et al., 2023). Indeed, drawing for children is a spontaneous ac
tivity that often evokes pleasant sensations. Therefore, drawing might be 
more motivating for children than filling out self-report questionnaires 
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(Fabris et al., 2023; Bozzato et al., 2021). They often show a strong 
desire to show what they know, experience or imagine through drawing 
(Franquesa-Soler & Serio-Silvia, 2017). In addition, drawings enable 
children to express themselves using an alternative communicative 
modality to verbal language, allowing them to overcome language 
barriers and also enabling comparisons between groups with different 
languages and abilities (Chambers, 1983; Longobardi et al., 2022). 
Finally, drawing is no longer considered only as a tool for the psycho
logical assessment of children, but in empirical research as a tool 
capable of capturing children’s representations and knowledge of 
important or emotionally salient topics (Barraza, 1999; Marengo et al., 
2022). In this sense, drawing allows us to investigate how children 
interpret phenomena and what knowledge they have about these phe
nomena. In this way, we try to understand how children see their daily 
lives and the most major problems of the present and future world 
(Barraza, 1999; Fabris et al., 2023; Marengo et al., 2022).

Previous research has assessed a range of specific components in 
children’s drawings to understand their perceptions of the environment. 
These focus on the presence of natural features (e.g., trees, animals, 
rivers), man-made features (e.g., buildings, roads), environmental 
degradation (e.g., smoke, deforestation, litter), and technological fea
tures (e.g., solar panels, futuristic vehicles) (Barraza, 1999; Rosquillas & 
Bardullas, 2024; Tapia-Fonllem et al., 2020). The color, the emotional 
representation of the figures in the drawings - when they smile, for 
example - and the spatial dimensions of natural elements versus urban 
elements were investigated (Fabris et al., 2023; Tapia-Fonllem et al., 
2020). These visual signs of emotional (or lack of) engagement with 
nature, concern for the environment or the scenario were often indica
tive of emotional weight (Léger-Goodes et al., 2023; Rosquillas & Bar
dullas, 2024). Children using bright colors and lush vegetation have 
been shown to have a positive attitude and hope, while elements in dark 
tones, pollution symbols, or sterility indicate worry, negativity, or 
environmental anxiety (Barraza, 1999; Léger-Goodes et al., 2023). The 
visual presence of people in action, doing something to “clean up” na
ture or plant trees, on the other hand, was interpreted as an expression of 
a certain capacity for action/responsibility (Barraza, 1999).

As mentioned earlier, some researchers have tried to investigate how 
children perceive and define nature through drawing. In general, chil
dren tend to incorporate elements of the natural world (such as animals 
and plants familiar to them) and man-made objects (such as houses, 
roads, etc.) into their drawings (Fraijo-Sing et al., 2020; Yue et al., 
2024). However, when analyzing the drawings, several authors high
lighted how concerns about the well-being of the natural world emerged 
from the representations of nature and how such representations may 
reflect children’s concerns about the current climate and environmental 
crisis. Early contributions include King (1985), who found that in a 
sample of children aged 5–15 years, 87 % showed a high level of concern 
about the environmental crisis in their drawings and that almost half of 
them drew themselves or others wanting to take actions to combat the 
environmental crisis. In an study with Mexican and English primary 
school children, Barraza (1999) asked the children to pretend they were 
aliens visiting Earth and to draw how they saw the planet. Then, in a 
second drawing, they were asked to depict how they imagine the world 
50 years after their first visit to the planet as extraterrestrials.

Analysis of the drawings showed that almost 37 % of the children 
drew at least one environmental problem, particularly in relation to air 
pollution, mountains of garbage in cities, deforestation, species loss and 
natural disasters (Barraza, 1999). However, when depicting the future 
world, more than half of the children (54 %) drew a worsening condition 
by depicting pollution, war, acid rain, lack of water, deforestation and 
destructive meteor showers. Only 22 % of children instead returned a 
drawing that showed a more positive depiction of the natural environ
ment in the future and highlighted the importance of developing tech
nology to protect the world. More recently, in their study with a large 
sample of Mexican children, Rosquillas and Bardullas (2024) found that 
about 37 % of children have a negative and deteriorating perception of 

the environment in the present, while 52 % of children have a pessi
mistic vision of the environment in the future. Compared to the repre
sentation of the environment in the present, the environment in the 
future is particularly characterized by an increase in representations 
related to deforestation, urbanization and pollution, while the issue of 
waste seems to decrease in the future. Specifically, the authors found 
that the presence of deforested landscapes in the drawings increased 
significantly from 5 % to 18 % in the future, while urbanization 
increased from 9 % to 28 %. On the other hand, children perceived that 
the issue of waste would decrease in the future (from 22 % in current 
drawings to 12.5 % in the future). In Turkey, more than 40 % of primary 
school children gave a negative depiction of the environment in the 
future, primarily referring to environmental problems they observe in 
their immediate surroundings (such as air pollution, soil pollution, 
overdevelopment and traffic), while 31 % depicted a technological 
future (in these drawings, students drew flying cars, flying people, flying 
houses, skyscrapers, rockets, robots, and UFOs) (Özsoy and Ahi, 2014).

Some evidence also suggests that females tend to give a more positive 
portrayal of the environment, while males are more likely to charac
terize drawings with negative themes such as destruction and pollution 
(Alerby, 2000). However, not all studies agree, and some find no gender 
differences in the depiction of nature (Özsoy and Ahi, 2014). In terms of 
age, there is evidence that as children get older, negative perceptions of 
the environment in the future increase (Alerby, 2000; Barraza, 1999; 
Fleer, 2002; Özsoy and Ahi, 2014). It is possible that as children grow 
up, they will be exposed more frequently to news from the media about 
the climate crisis and the threats to our planet and our species. It is also 
likely that as they develop cognitively, they are better able to evaluate 
such news and gain more scientific knowledge through education to 
assess the consequences of human actions on nature. However, the study 
of key sociodemographic factors in relation to children’s representations 
of the environment, particularly gender and age, is limited and further 
research is needed. More generally, despite the potential of drawing to 
identify children’s perceptions of the environment, little research has 
been conducted, particularly in European countries, especially Italy.

This study also offers relevant insights for those working closely with 
children, particularly teachers. By exploring how students imagine na
ture in the present and future, we gain a deeper understanding of their 
emotional responses and expectations about the environment (Hickman 
et al., 2021). When children frequently portray a future marked by 
pollution, destruction, or loss, it may signal feelings of concern or even 
helplessness (Barraza, 1999; Rousell & Cutter-Mackenzie-Knowles, 
2020). Recognizing these patterns can help teachers open up conver
sations in the classroom about environmental challenges in a way that 
acknowledges students’ fears while encouraging hope and agency 
(Baker et al., 2021). These findings can also support the design of 
educational experiences that not only inform but also inspire, helping 
children see themselves as capable of contributing to a healthier, more 
sustainable world.

1.1. The aim of the study

The aim of the present study is to investigate how Italian children 
depict nature (in the present and in the future) and to explore whether 
basic socio-demographic variables (gender, age, ethnicity) influence the 
way children draw nature. This research seems relevant considering that 
in Italy no study has yet been conducted on this topic. Understanding 
Italian children’s perceptions of the environment is important crucial for 
shaping environmental education policy and practice in Italy. The re
sults of this study can be used to develop targeted measures that promote 
environmental awareness, encourage sustainable behavior, while 
addressing the specific concerns of Italian children. Italy’s status as a 
developed country with a strong industrial base and significant urban 
areas presents specific environmental challenges, such as air pollution, 
water scarcity and waste management. While such challenges are shared 
with other industrialized nations, Italy’s Mediterranean geography 
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makes it particularly vulnerable to climate change. Rising temperatures, 
recurrent droughts, and ncreasingly frequent extreme weather events 
contribute to this vulnerability (Caloiero et al., 2018; Lazoglou et al., 
2024)

Studying how Italian children perceive these challenges is important 
for developing of effective environmental education programs tailored 
to the Italian context. The climate emergency is widely discussed in 
public debate and Italy is among the countries most affected by climate 
change due to its geographical location (Ferrucci & Petersen, 2018; 
Massazza et al., 2022). Italy is geographically diverse, with highly ur
banized areas alongside rural regions. To reduce the influence of 
geographical location on children’s representations of nature, this study 
focused on those living in peri-urban areas, which combine both rural 
and urban characteristics.

The study sample included primary school children aged 9–11 
(grades 3–5). We selected this age group because children at this 
developmental stage are beginning to acquire more nuanced cognitive 
skills that enable them to grasp abstract concepts such as climate change 
and sustainability (Teixeira et al., 2024) and to express their perceptions 
through representational means such as drawings (Fabris et al., 2023). 
Children in grades 3–5 have demonstrated critical awareness, concerns, 
and a range of conceptual understandings about climate change, from 
misconceptions to sophisticated insights, when engaged in focused 
educational activities (Lee et al., 2020). Furthermore, evidence suggests 
that environmental attitudes become more stable during these middle 
childhood years (Şahin & Erkal, 2010). Exploring their perceptions at 
this stage therefore provides valuable insights into how early educa
tional interventions might shape long-term environmental values and 
behaviors. Future research should also examine whether similar or 
distinct representational patterns emerge among younger children (e.g., 
preschoolers) or older adolescents, who may differ substantially in their 
environmental attitudes and perceptions due to developmental and so
cial factors.

2. Method

2.1. Participants

A convenience sample of 2997 primary school students attending 
grades 3 to 5 in various public elementary schools in Northern Italy was 
recruited. The mean age of the participants was 10.62 years (SD = 0.71; 
range = 9–11 years), reflecting the typical age distribution for these 
grades. The gender distribution was approximately equal, with 49.6 % 
male and 50.4 % female.

In terms of nationality, 77.8 % were Italians, while 22.2 % of stu
dents were of other nationalities. All recruited students were fluent in 
Italian, ensuring consistent communication and understanding during 
the study. None of the children diagnoses related to intellectual deficits 
or forms of psychopathology that would compromise their ability to 
participate in the research.

2.2. Procedure

After obtaining approval from the ethics committee, school princi
pals from 25 schools were contacted. Of these, 15 responded requesting 
further details about the study, and 12 schools ultimately decided to 
participate in the research. Data collection was conducted between 
March and June 2023, during regular school hours. Across these 12 
schools, the number of participating students per school ranged from 
approximately 150 to 320, depending on the size of the institution.

Subsequently, a letter introducing the research was sent to the par
ents of children attending the participating schools, requesting their 
informed consent for their children to participate in the research. The 
sample includes children whose parents gave their informed consent for 
participation in the research. The aims of the research were presented to 
the students in the classroom by one of the researchers, and 

participation was entirely voluntary. No reward was given to the chil
dren, their families or the school. The drawing activity was carried out in 
a single session in the classroom, with each child asked to produce two 
drawings: one illustrating nature in the present and another depicting 
how they envision nature in the future. The instructions were: “Draw a 
picture of nature as you see it now” and “Draw a picture of how you 
think nature will be in the future.” Although there was no time limit, 
most students completed the task within 45–60 min. Students worked 
individually at their desks; when they asked for guidance on how to 
draw certain elements, the standardized response was “As you wish …”, 
to encourage free expression.

The finished drawings were later analyzed using a standardized 
coding system developed by the researchers to assess the presence or 
absence of various environmental themes and indicators.

At least two trained researchers supervised each classroom session to 
ensure consistency in implementation and to provide uniform responses 
to students’ questions. Before the test was carried out, the children had 
the opportunity to familiarize themselves with the researchers. The re
searchers who conducted the protocol were psychologists with experi
ence in the field of developmental and educational psychology, who 
were trained in conducting and evaluating children’s drawings and had 
extensive research experience.

2.3. Ethical considerations

The study received approval from the Institutional Review Board 
(IRB) of the University of Turin (protocol no. 893844) and was con
ducted in accordance with the guidelines set forth by the Italian Asso
ciation of Psychology (AIP) and the Helsinki Convention. Approval was 
obtained from the headmasters of the various participating schools. 
Informed consent for participation in the research was secured from 
both parents and children. Only students from whom informed consent 
was obtained were allowed to participate in the study; those without 
consent were excluded from the research.

2.4. Instruments

Demographic information. Teachers were asked to report the de
mographic characteristics of their students, including gender, classroom 
grade, and nationality. These three variables were selected because they 
are widely studied socio-demographic markers in developmental and 
environmental psychology. Previous research has shown that gender is 
associated with differences in environmental attitudes and emotional 
engagement with nature (e.g., Cui & Yang, 2022; Richardson et al., 
2019), while grade level serves as a proxy for age-related cognitive and 
emotional development (Alerby, 2000; Fleer, 2002). Finally, nationality 
captures potential cultural and acculturative influences on environ
mental representation, which is consistent with theories of environ
mental identity (Clayton, 2003) and acculturation frameworks (Berry, 
2017).

Children’s drawings. Students were asked to draw two pictures 
depicting their ideas of the nature the present and future environment. 
Each child was given a white A4 sheet of paper and 12 colored pencils. 
Although no time limit was set, the children usually completed the task 
within an hour. The drawings were completed in the classroom along 
with their peers, with desks separated to avoid mutual interference. The 
drawings were then scored using a standardized scoring system that 
assessed the presence (scored 1) or absence (scored 0) of various envi
ronmental issues. These themes included the type of environment 
depicted (e.g. sea, forest, city), the presence of vegetation, animals, 
people (including their facial expressions) and man-made structures. In 
addition, the use of color, the depiction of natural elements, and the 
depiction of positive or negative interactions between humans and na
ture were also evaluated. The development of the coding system was 
informed by previous literature on children’s environmental represen
tations (e.g., Barraza, 1999; Fraijo-Sing et al., 2020) and refined through 
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an iterative pilot phase involving 100 drawings independently coded by 
three researchers. Discrepancies were discussed and the coding scheme 
was adjusted accordingly to enhance clarity and inter-rater consistency. 
To ensure the consistency and reliability of the coding process, 
inter-rater reliability was assessed. The inter-rater reliability was found 
to be high (Cohen’s κ = 0.82, p < 0.001). An anonymized sample of the 
coded data (n = 100 drawings) along with the clustering and analysis 
scripts (written in R) are provided as supplementary materials to support 
transparency and reproducibility.

2.5. Data analysis

The current study aimed to identify distinct subgroups of students 
based on the environmental themes present in their drawings. Prior to 
performing the cluster analysis, indicators representing various envi
ronmental themes were carefully extracted from the children’s drawings 
through a structured content analysis, which ensured consistent coding 
of environmental features. The themes were then standardized to allow 
for direct comparison across different variables. Multicollinearity di
agnostics were also conducted to confirm that correlations between the 
indicators did not affect the analysis (Theobold et al., 2024). In the 
cluster analysis, present and future drawings were included together and 
treated as separate, independent cases, without distinguishing between 
the two-time perspectives.

In addition to regression and cluster analyses, we conducted an 
exploratory within-subject analysis that compared each child’s present 
and future drawing. Drawings were classified as positive (with pro- 
environmental or harmonious themes), negative (with at least one 
degradation theme such as pollution or deforestation), or neutral 
(neither strongly positive nor negative). We then compared each child’s 
two drawings to examine whether their representations remained 
consistent or shifted over time. This descriptive analysis complemented 
the main between-subject analyses by providing insight into within- 
child variation across temporal perspectives.

2.5.1. Content analysis and logistic regression for thematic predictors
The children’s drawings were systematically analyzed using content 

analysis, where various environmental themes (e.g., pollution, natural 
elements, urban structures) were coded as present (1) or absent (0). 
After coding the themes, logistic regression models were applied to 
examine how demographic variables (gender, nationality, and grade 
level) influenced the likelihood of these themes being present in the 
drawings.

For each environmental theme, a separate logistic regression model 
was estimated using the following structure: 

log
(

p
1 − p

)

= β0 + β1Gender+ β2Nationality+ β3Grade + ϵ 

here, p represents the probability of a specific theme appearing in the 
children’s drawings. The regression coefficients β1, β2 and β3 reflect the 
influence of gender, nationality, and grade on the presence of each 
theme. Odds ratios (OR) were used to interpret the impact of these 
predictors.

2.5.2. Clustering techniques
The classification of students into subgroups based on the environ

mental themes in their drawings was carried out using a two-step clus
tering procedure, a commonly used in the literature (DiStefano and 
Mindrila, 2013; Hair et al., 2006). First, Ward’s hierarchical clustering 
method was applied to explore the data and identify potential clusters. 
This method was chosen because it minimizes the variance within each 
cluster, ensuring that the resulting clusters are as distinct and homo
geneous as possible. Squared Euclidean Distance was used as the mea
sure of similarity between cases. The hierarchical approach provided a 
preliminary understanding of the data structure and suggested an 

appropriate number of clusters.
Based on the results of the hierarchical analysis, particularly the 

identified group centroids, a second clustering procedure was performed 
using the K-Means algorithm. This approach combines the strengths of 
both hierarchical and K-Means clustering methods, providing a more 
precise and stable clustering solution. The optimal number of clusters 
was determined by considering (a) the rescaled distances in the cluster 
dendrogram, (b) changes in the agglomeration coefficients at each step, 
and (c) the interpretability of the cluster solution (Hair et al., 2006).

2.5.3. Internal and external validation
To validate the robustness of the identified cluster solutions, the 

sample was randomly split into two subsamples: a Development Sample 
and a Replication Sample. The initial clustering analysis was performed 
on the Development Sample to identify the cluster structure, which was 
then validated by repeating the analysis on the Replication Sample. This 
approach allowed for cross-validation of the cluster solution, ensuring 
that the identified clusters were not artifacts but rather reflective of 
underlying population structures. The consistency of the cluster solu
tions between the two subsamples was confirmed, and the validated 
cluster solution was subsequently applied to the entire sample. For 
external validation of the clusters, differences among the identified 
subgroups were examined in relation to demographic variables such as 
gender and nationality.

3. Results

3.1. Content analysis

The children produced two drawings each: one representing nature 
in the present and one representing nature in the future, resulting in 
5994 drawings in total (2997 for the present and 2997 for the future). A 
content analysis was performed to categorize the drawings based on 
several thematic indicators, including biotic elements, environmental 
degradation, and human interaction with nature. Table 1 presents the 
content analysis, showing the frequencies of key themes in the present 
and future drawings. Representative examples of students’ artwork 
(Appendix A) and the full thematic codebook used in the analysis 
(Appendix B) are provided in the supplementary materials to enhance 
transparency and reader comprehension.

The coding process was independently carried out by three trained 
researchers with expertise in developmental and environmental psy
chology. Prior to analyzing the full dataset, the coders collaboratively 
annotated a calibration set of 300 randomly selected drawings to 
establish consistency in applying the thematic categories. Interrater 
reliability was assessed using Cohen’s Kappa for each theme, yielding 
coefficients ranging from 0.78 to 0.92, which indicates substantial to 
almost perfect agreement (Landis & Koch, 1977). Coding disagreements 
were resolved through consensus discussions to ensure reliability and 
methodological rigor.

The most frequently depicted elements in both present and future 
drawings were biotic features, including trees, plants, grass, and water 
bodies like lakes and rivers. In the present-day drawings, nature was 
portrayed as rich and vibrant, with an emphasis on greenery and 
flourishing ecosystems. However, in future-oriented drawings, these 
biotic elements were less prominent, often reflecting a decline in natural 
features.

The interaction between humans and nature varied significantly 
between present and future depictions. In the present-day drawings, 
children often illustrated people positively interacting with nature, 
walking through forests, playing in parks, or engaging in outdoor ac
tivities. In contrast, the future drawings portrayed more negative human 
impacts, with scenes of pollution, littering, deforestation, and industrial 
activity becoming more common.

Children frequently illustrated pollution, deforestation, and barren 
landscapes, particularly in their visions of the future. Factories emitting 
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smoke, litter scattered across landscapes, and the absence of thriving 
vegetation were recurring symbols of environmental harm. In addition 
to environmental degradation, future drawings incorporated more 
technology. Some children envisioned futuristic landscapes where na
ture and advanced technology coexisted. They drew solar panels, fu
turistic buildings, and other technological structures integrated into the 
natural environment.

Present-day drawings were often colorful, with bright greens and 
blues symbolizing healthy and thriving environments. In contrast, future 
drawings were more muted, with darker colors and less emphasis on 
vibrant natural landscapes.

3.2. Logistic regression

A series of logistic regression models were applied to examine the 
influence of demographic factors—gender, nationality, and grade lev
el—on the likelihood of various environmental themes appearing in 
children’s nature drawings (see Table 2).

Pollution-related themes, such as factories, smoke, and litter, were 
more commonly depicted by male students, who were 1.80 times more 
likely to illustrate such elements compared to female students (OR =
1.80, 95 % CI [1.40, 2.32], p < 0.01). Students in Grade 5 were also 
significantly more likely to include pollution in their drawings than their 
younger counterparts in Grade 3 (OR = 2.10, 95 % CI [1.58, 2.79], p <
0.001). Nationality was not a significant predictor for this theme.

In terms of biotic elements, such as trees, plants, and grass, students 
in Grade 5 were 1.60 times more likely to represent these elements 
compared to Grade 3 students (OR = 1.60, 95 % CI [1.10, 2.35], p <
0.05). No significant effects were found for gender or nationality.

Positive human-nature interactions were also more frequently 
depicted by male students (OR = 1.40, 95 % CI [1.02, 1.92], p < 0.05), 
and by students in Grade 5 (OR = 1.85, 95 % CI [1.40, 2.46], p < 0.001). 
Nationality was not significantly associated with this theme.

Technological elements, including solar panels, futuristic buildings, 
and other advanced structures, were significantly more likely to be 
depicted by male students (OR = 1.95, 95 % CI [1.40, 2.73], p < 0.01) 
and by students in Grade 5 (OR = 2.15, 95 % CI [1.55, 2.98], p < 0.001). 

No significant effect of nationality was found.
Lastly, the use of bright, vibrant colors—an aesthetic element asso

ciated with positive depictions of nature—was significantly more prev
alent among Italian students compared to those of other nationalities 
(OR = 1.35, 95 % CI [1.01, 1.80], p < 0.05). Students in Grade 5 were 
also more likely to use bright colors in their drawings (OR = 1.45, 95 % 
CI [1.12, 1.89], p < 0.01). No gender effect was found for this feature.

Among all environmental themes tested, nationality showed a sta
tistically significant effect only for the use of color.

3.3. Cluster analysis

The clustering procedure identified five distinct clusters, each 
reflecting different environmental themes depicted in the students’ 
drawings.

To examine the characteristics of the five clusters, we performed a 
MANOVA on the environmental theme variables used in the clustering 
procedure, with the obtained typology serving as the factor. A signifi
cant multivariate effect emerged [Wilks’s lambda = 0.047, F(20,
11840 = 13.24), p < 0.001, n2

p = 0.139, indicating that about 14 % of 
the variability in environmental themes was accounted for by group 
differences among the five clusters. Table 3 presents descriptive statis
tics (i.e., M and SD), univariate ANOVA tests of significance, pairwise 
comparisons, and effect sizes for the analyses. As shown in Table 3, all 
ANOVAs were significant (see Table 4).

3.4. Internal validation

To internally validate the obtained cluster solution, a five-step cross- 
validation procedure was employed: (1) The dataset was randomly 
divided into two samples; (2) A cluster analysis was performed on the 
first sample to identify initial clusters; (3) A separate cluster analysis was 
conducted on the second sample to evaluate consistency; (4) The second 
sample was classified into clusters using a K-Means cluster analysis, 
based on the cluster centroids derived from the first subsample; (5) 
Cohen’s κ was used to measure the level of agreement between the two 
cluster solutions obtained from the second sample. The agreement be
tween cluster solutions was very strong, with a Cohen’s κ = 0.827 (95 % 
CI, 0.770 to 0.884), p < 0.001, confirming the stability and robustness of 
the cluster classification. Fig. 1 illustrates the final cluster profiles for the 
entire sample, expressed in standardized scores.

3.5. Clusters description

Cluster 1, Naturalistic Viewers, comprises students who predomi
nantly depicted natural environments, such as forests and oceans. These 
students, who make up around 20 % of the sample, scored the highest in 
themes related to natural elements, including vegetation and wildlife. 
They also exhibited the lowest scores in the “Pollution and Degradation” 
dimension, suggesting a positive and optimistic view of the 
environment.

Cluster 2, Urban Ambivalents, represents 25 % of the sample. Students 
in this cluster primarily focused on urban environments, emphasizing 
human-made structures and technology. While these drawings included 

Table 1 
Content analysis of drawings by respondents.

SN. Parameters Sub-categories Drawing Details Frequency (Present) Frequency (Future)

1 Biotic Elements Trees, Plants, Grass Vegetation, forests, natural elements 1.025 (17.10 %) 650 (10.85 %)
Water Bodies Rivers, lakes, ponds 480 (8.01 %) 210 (3.50 %)

2 Human Interaction Positive Human-Nature Interaction People interacting with nature 620 (10.35 %) 220 (3.67 %)
Negative Human-Nature Interaction Pollution, deforestation, littering 290 (4.84 %) 980 (16.35 %)

3 Environmental Degradation Pollution Factories, smoke, garbage 220 (3.67 %) 1.045 (17.44 %)
Deforestation Cut-down trees, barren land 170 (2.84 %) 790 (13.18 %)

4 Technological Elements Technology in Nature Solar panels, futuristic structures 180 (3 %) 860 (14.35 %)
5 Aesthetic Elements Colorful Depictions Bright colors used for nature scenes 960 (16.02 %) 350 (5.84 %)

Table 2 
Logistic regression on predictive factors for the inclusion of environmental 
themes in Children’s nature drawings.

Environmental 
Theme

Gender (Male 
vs. Female)

Nationality 
(Italian vs. Other)

Grade (Grade 5 
vs. Grade 3)

Pollution 1.80** 
(1.15–2.25)

0.85 (0.65–1.05) 2.10*** 
(1.45–2.95)

Biotic Elements 0.95 
(0.70–1.25)

1.25 (0.90–1.55) 1.60* 
(1.05–2.25)

Positive Human- 
Nature Interaction

1.40* 
(1.10–1.85)

0.75 (0.55–1.05) 1.85*** 
(1.25–2.40)

Technological 
Elements

1.95** 
(1.25–2.35)

0.80 (0.55–1.15) 2.15*** 
(1.60–2.85)

Aesthetic Elements 
(Bright colors)

0.85 
(0.65–1.25)

1.35* 
(1.00–1.75)

1.45** 
(1.10–1.95)

Note. Odds ratios (OR) with 95 % confidence intervals (CIs) in parentheses. *p <
0.05, **p < 0.01, ***p < 0.001.
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natural elements, they were secondary to urban themes. The students in 
this group scored highest in “Urban Elements”, indicating a preference 
for or familiarity with cityscapes.

Cluster 3, Environmental Pessimists, covers 15 % of the sample and is 
characterized by a strong focus on environmental degradation, such as 
pollution and deforestation. Students in this cluster scored the highest in 
the “Pollution and Degradation” dimension, while they scored the 
lowest in positive natural elements like vegetation. Their drawings 
reflect a pessimistic outlook on the future of the environment.

Cluster 4, Balanced Realists, making up 30 % of the sample, presented 
a balanced view between natural and urban elements. The students’ 
drawings in this group depicted both positive and negative interactions 
between humans and the environment. Their scores were moderate 
across all dimensions, indicating a more nuanced understanding of 
environmental issues.

Cluster 5, Technological Futurists, consists of students who focused on 
futuristic landscapes, often highlighting advanced technology and 
minimal natural elements. These students, comprising 10 % of the 
sample, showed higher scores in urban and technological themes, with 
lower emphasis on traditional natural environments. Their drawings 
suggest a belief in human ingenuity and technological solutions to 
environmental challenges.

3.6. External validation

To externally validate the identified clusters, chi-square tests were 
conducted to examine the associations between cluster membership and 
demographic variables, such as gender and nationality. Both tests were 
significant, indicating the presence of a meaningful association. For 
gender, significant associations were found across the clusters (χ2 =

25.34, p < 0.001). Boys were more likely to be represented in the 
“Technological Futurists” cluster (65 %) and the “Urban Ambivalents” 
cluster (55 %). Conversely, girls were more frequently represented in the 
“Naturalistic Viewers” cluster (70 %) and the “Environmental Pessi
mists” cluster (60 %).

Regarding nationality, significant associations were also observed 
between nationality and cluster membership (χ2 = 18.21, p < 0.001). 
Students of Italian nationality were more likely to be found in the 
“Urban Ambivalents” cluster (77.8 %) and the “Environmental Pessi
mists” cluster (70 %). Meanwhile, students of other nationalities were 
more frequently found in the “Balanced Realists” cluster (60 %) and the 
“Naturalistic Viewers” cluster (40 %).

Table 3 
Cluster characteristics: M (SD), univariate ANOVA tests, pairwise comparisons (Bonferroni), and partial eta-squared.

Student type means

Environmental 
Theme

Cluster 1: 
Naturalistic 
Viewers (n = 599, 
20 %)

Cluster 2: 
Urban 
Ambivalents (n =
749, 25 %)

Cluster 3: Environmental 
Pessimists (n = 450, 15 
%)

Cluster 4: Balanced 
Realists (n = 899, 
30 %)

Cluster 5: 
Technological Futurists 
(n = 300, 10 %)

F 
(5,11840)

p η2

Natural 
Environments

4.12 (0.84)a 3.56 (1.01)b 2.11 (1.24)c 3.78 (0.95)b 3.23 (1.12)b 23.67 <0.001 0.152

Urban Elements 2.35 (1.02)b 4.12 (0.97)a 4.89 (1.11)c 3.01 (1.03)b 3.45 (1.08)b 18.44 <0.001 0.131
Vegetation 5.67 (0.79)a 4.35 (1.02)b 2.78 (1.24)c 3.89 (0.91)b 4.12 (1.05)b 35.78 <0.001 0.186
Pollution and 

Degradation
1.12 (0.54)a 2.45 (0.76)b 5.89 (1.14)c 4.23 (1.02)b 3.01 (0.97)b 41.89 <0.001 0.219

Note. Column entries with different superscripts differ from each other at least at p < 0.01.

Table 4 
Clusters by gender and nationality.

Student type distribution

Demographic 
Variable

Cluster 1: 
Naturalistic 
Viewers

Cluster 2: 
Urban 
Ambivalents

Cluster 3: Environmental 
Pessimists

Cluster 4: Balanced 
Realists

Cluster 5: Technological 
Futurists

Chi- 
squared

p

Gender Male (%) 30 % 55 % 40 % 45 % 65 % 25.34 <0.001
Female (%) 70 % 45 % 60 % 55 % 35 %

Nationality Italian (%) 60 % 77.8 % 40 % 40 % 50 % 18.21 <0.001
Other Nationalities 
(%)

40 % 22.2 % 60 % 60 % 50 %

Fig. 1. Cluster mean values for standardized environmental drawing themes. Cluster 1 (n = 599, 20 %), Cluster 2 (n = 749, 25 %), Cluster 3 (n = 450, 15 %), Cluster 
4 (n = 899, 30 %), and cluster 5 (n = 300, 10 %).

S. Mastrokoukou et al.                                                                                                                                                                                                                         Journal of Environmental Psychology 107 (2025) 102753 

6 



3.7. Exploratory within-subject analysis

In addition to regression and cluster analyses, we compared each 
child’s present and future drawing. Results showed that 37 % of children 
remained consistent across both time frames. However, 34 % shifted 
from neutral or positive depictions in the present to negative depictions 
in the future, while 18 % shifted from negative present depictions to 
positive or neutral future depictions. The remaining 11 % involved 
smaller shifts (e.g., positive ↔ neutral), which are reported separately in 
Table 5. Overall, pessimistic orientations were more often expressed in 
future depictions rather than being stable across both drawings.

4. Discussion

The aim of this study is to investigate how children in Italy represent 
nature in the present and in the future through drawings. While the 
international literature on children’s representations of nature through 
drawing is limited very scarce, there is no literature at all in Italy. This is 
a shortcoming, especially in this day and age of the international climate 
emergency and the need to educate new generations to adopt environ
mentally conscious and sustainable lifestyles.

4.1. Children’s drawings of nature: graphic indicators prevalence

It is noteworthy to observe how these indicators are distributed, 
characterizing the drawing of nature in the present day and the drawing 
of nature in the future. Indeed, compared to the drawings of nature in 
the present, the drawings of nature in the future are characterized by a 
lower presence of biotic elements, more negative relationships between 
humans and nature, a stronger representation of deforestation and 
pollution, and sparse or gloomy colors to represent nature. Overall, 
these elements indicate that children depict the future nature in a more 
negative way, which is consistent with the results of previous studies 
(Barraza, 1999; Pellier et al., 2014; Rosquillas & Bardullas, 2024; Sousa 
et al., 2021). One possible interpretation of these data could be that 
these items suggest that children seem to be influenced by the prevailing 
discourse on climate change and its possible consequences. The draw
ings seem to indicate a lower expectation of improvement and empha
size the perception that nature is facing great challenges and possible 
decline. In particular, the reduced presence of biotic elements, the 
stronger representation of environmental degradation, and the use of 
sparse colors in the future drawings seem to suggest that children 
associate the future with a decline in the health and vitality of nature.

Our exploratory within-subject analysis further highlights how 
children’s perceptions shift when projecting into the future. Many who 
portrayed nature positively or neutrally in the present adopted more 
negative representations in their future drawings. This suggests that 
pessimism is not merely a stable orientation but emerges when children 
imagine future environmental problems. By contrast, a smaller propor
tion of children replaced negative present depictions with more hopeful 
or balanced visions of the future. These asymmetrical shifts indicate that 
climate change discourse and environmental concerns carry dispropor
tionate weight when children imagine the future (Léger-Goodes et al., 
2022; Rousell & Cutter-Mackenzie-Knowles, 2020), reinforcing a view 

of nature as precarious and uncertain (Barraza, 1999; Rosquillas & 
Bardullas, 2024). Taken together, these within-subject findings com
plement the regression and cluster analyses by highlighting that chil
dren’s representations are not static but evolve differently across 
temporal perspectives (Nook et al., 2017).

Furthermore, children represent a greater presence of technology in 
the drawing of nature in the future than in the present. This finding is 
not new in the literature (Özsoy and Ahi, 2014) and seems to indicate a 
growing awareness among children of the increasingly significant role of 
technology in regulating the relationship between humans and nature. 
In Barraza’s (1999) study, children frequently depicted objects such as 
solar panels or air purification machines, suggesting that technology 
could play a positive role in protecting planet Earth. Although logistic 
regression indicated that technological elements were significantly more 
likely to be depicted by males and older students, these features did not 
form a dominant basis for many clusters. Indeed, while Cluster 5 
(“Technological Futurists”) is explicitly defined by futuristic and tech
nological landscapes, it includes only 10 % of the sample. This apparent 
mismatch can be explained by the fact that technological themes were 
also present, although to a lesser extent, in other clusters—particularly 
in Cluster 2 (“Urban Ambivalents”). Cluster analysis captures combi
nations of themes rather than isolated ones, and thus many students may 
include technology without it being their primary expressive focus. 
Additionally, these representations of future nature may be shaped by 
children’s emotional responses to climate change discourse, which is 
increasingly present in schools and media. Research on eco-anxiety in 
children (Léger-Goodes et al., 2022) suggests that environmental 
worries are becoming part of the emotional landscape of childhood, 
potentially influencing how the future of nature is imagined and 
expressed.

4.2. Children’s drawings of nature: associated sociodemographic factors

Some significant data were found regarding the possible influence of 
demographic factors (specifically: gender, nationality and grade level) 
on the likelihood of various environmental themes appearing in chil
dren’s nature drawings. To better understand the relationship between 
these demographic patterns and the identified clusters, it is important to 
clarify the distinct roles of logistic regression and cluster analysis. More 
specifically, compared to females, males were more likely to report 
topics related to pollution and also more likely to report positive in
teractions between humans and nature. It should be noted that while the 
logistic regression analysis revealed significant associations between 
specific demographic variables (e.g., gender, grade) and the likelihood 
of including individual environmental themes, such as pollution, tech
nology, or positive human-nature interaction, these themes did not al
ways emerge as defining features of the clusters. This apparent 
discrepancy can be attributed to the conceptual differences between the 
two methods. Logistic regression identifies predictors for isolated 
themes, whereas cluster analysis groups drawings based on the co- 
occurrence of multiple themes. As such, even though certain elements 
(e.g., pollution or technological features) were frequently reported and 
linked to specific demographic groups, they were often distributed 
across multiple clusters and only defined a cluster when part of a 
dominant thematic profile. For instance, while males were significantly 
more likely to depict technological aspects, these elements appeared in 
more than one cluster (e.g., “Urban Ambivalents” and “Technological 
Futurists”) and were not exclusive to any single one. Similarly, although 
positive human-nature interactions were more frequently drawn by boys 
and older students, they rarely appeared in isolation and were often 
accompanied by themes of degradation, reducing their cluster-defining 
weight. These findings highlight the importance of interpreting statis
tical patterns not only through individual predictors but also in light of 
more complex representational structures.

While this pattern was clearly supported by logistic regression, none 
of the five clusters was defined primarily by positive human-nature 

Table 5 
Cross-tabulation of present and future drawing categories (exploratory within- 
subject analysis).

Present → Future Positive/Neutral Negative Total

Positive/Neutral 37 % 34 % 71 %
Negative 18 % – 18 %
Other/Unclassified – 11 % 11 %
Total ~55 % ~45 % 100 %

Note. Percentages are relative to the full sample. “Other/Unclassified” includes 
smaller shifts (e.g., positive ↔ neutral, neutral ↔ neutral).
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interaction. This may be because such interactions were more diffusely 
present across multiple clusters (e.g., Balanced Realists or Naturalistic 
Viewers) but rarely occurred in isolation. When children depicted both 
harmony and degradation, the latter often dominated the thematic 
structure, reducing the likelihood that positive interaction alone would 
drive cluster formation. In addition, males were more likely to depict 
technological elements compared to females. This result could reflect a 
gender-specific preference for technology (Axell and Boström, 2021). In 
terms of age, older children tend to portray more biotic and techno
logical elements and report more about pollution-related themes. These 
data are consistent with previous literature (Alerby, 2000; Barraza, 
1999; Fleer, 2002; Özsoy and Ahi, 2014). It is possible that as children 
grow up, not only are they better able to represent reality in complex 
ways, but they also develop a greater awareness of environmental issues. 
As children grow up, they may acquire more knowledge about the 
environment through the media and school education, and they may 
also have more cognitive resources than younger children to understand 
the risks associated with the impact of human actions on the 
environment.

This pattern suggests that nationality may influence how children 
combine environmental themes rather than which specific elements they 
include. This finding aligns with theories of environmental identity 
(Clayton, 2003), which argue that children’s views of nature are shaped 
by cultural norms, values, and lived experience. It may also reflect 
processes of acculturation (Berry, 2017; Schwartz & Zamboanga, 2008), 
as children from migrant backgrounds balance representations from 
both heritage and host cultures. In this context, foreign-born or bicul
tural children may show more integrative or idealized depictions of 
nature. These children may also differ in how they engage with 
school-based environmental education or media narratives, which could 
shape the emotional tone and structure of their drawings.

4.3. Childrens’ drawings of nature: 5 clusters identified

Our study is the first to conduct a cluster analysis of nature drawings 
made by primary school children. Our analyses revealed 5 clusters and 
their relative frequency within the sample studied.

While the five clusters capture only about 14 percent of the variance 
in the thematic indicators, this amount of explained variance is typical 
of forms of research that examine representational data, especially when 
studying flags, drawings, or various other forms of aesthetic expression. 
In psychological and educational research using naturalistic methods, 
such as the study of children’s drawings, a certain amount of explained 
variance is normal and probably reflects the complexity of human 
expression (Black & Babin, 2019; DiStefano & Mindrila, 2013). 
Furthermore, in terms of empirical construct validity, the clusters should 
be viewed as a meaningful typology of dominant patterns rather than a 
precise classification of each participant. The cluster typology outlined 
here represents a form of analysis that is useful for examining thematic 
patterns that can be seen in the sample as a whole in terms of recog
nizable visual themes and representational strategies.

The most prevalent cluster is the “Balanced Realists” (cluster 4), 
which concerns 30 % of the sample. This representation is characterized 
by a balance between natural and urban elements and represents both 
positive and negative interactions between humans and nature. We 
believe that this representation likely reflects the environment of chil
dren selected in peri-urban cities and therefore living in an environment 
that is neither fully urbanized nor fully rural. This percentage is higher 
than that of Barraza (1999), who found that about 12 % of the children 
preferred to draw rural landscapes with urban elements. The researcher 
also found that the children, and the English ones to a greater extent 
than the Mexican ones, drew rural rather than urban landscapes. How
ever, more than 25 years have passed since their study, and the changes 
associated with urban development over these decades have probably 
influenced our findings. As the author herself suggests in her work 
(Barraza, 1999), children seem to tend to depict what they see and 

therefore are more likely to depict their own environment. In support of 
this view, there is evidence that children who grew up in a rural envi
ronment depict a better-preserved landscape with fewer environmental 
problems in their drawings than children who grew up in an urban 
environment (Franquesa-Soler & Serio-Silva, 2017). In this sense, this 
cluster would reflect the environment in which the majority of children 
in our sample live. The “Urban Ambivalents” cluster (Cluster 2) repre
sents 25 % of the sample and is characterized by an emphasis on urban 
aspects and man-made structures, making the presence of natural ele
ments secondary. It is important to note that although Cluster 3 
(“Environmental Pessimists”) scored highest on pollution-related in
dicators, environmental degradation was also prominent in other clus
ters, particularly Cluster 2 (“Urban Ambivalents”). Despite its name, the 
“Urban Ambivalents” cluster does not reflect an entirely positive 
perception view of urbanization; rather, it combines admiration for 
human-made structures with a recognition of environmental damage. 
This coexistence of progress and degradation suggests an internal ten
sion in the children’s representations and helps to reconcile findings 
from the logistic regression, which identified pollution as widely 
depicted, especially by male and older students.

This is followed by the “Naturalistic Viewers” (Cluster 1), who make 
up 20 % of the sample and reflect a more positive and optimistic 
perception of the natural world. The “Environmental Pessimists” cluster 
(Cluster 3) comprises 15 % of the sample and is characterized by a strong 
focus on environmental degradation, citing indicators related to 
“pollution and degradation”. It is important to note that although 
Cluster 3 (“Environmental Pessimists”) scored highest on pollution- 
related indicators, environmental degradation was also prominent in 
other clusters, particularly Cluster 2 (“Urban Ambivalents”). Despite its 
name, the “Urban Ambivalents” cluster does not reflect an entirely 
positive view of urbanization; rather, it combines admiration for human- 
made structures with a recognition of environmental damage. This 
coexistence of progress and degradation suggests an internal tension in 
the children’s representations and helps to reconcile findings from the 
logistic regression, which identified pollution as widely depicted, 
especially by male and older students. These data at first appear to 
diverge from previous studies showing that a third of children express a 
pessimistic view of nature (Barraza, 1999; Rosquillas & Bardullas, 
2024).

However, we must bear in mind that elements related to environ
mental degradation and pollution are also strongly represented in the 
group of “Urban Ambivalents”. We can therefore conclude that a large 
percentage of children have a critical and pessimistic view of nature, 
especially in relation to human actions in the environment. Although 
aesthetic features such as color use were not central to the cluster 
structure, they nonetheless showed notable demographic variation in 
the regression analysis. Specifically, bright and vibrant colors were more 
commonly used by Italian children and those in higher grades. These 
elements may have contributed to the overall emotional tone of the 
drawings, but did not appear with sufficient consistency to define spe
cific clusters. Future research could explore whether these aesthetic 
choices interact with content themes in significant ways. Finally, the 
“Technological Futurists” cluster (cluster 5) is the least common and ac
counts for 10 % of the sample. Children in this cluster represented nature 
with a futuristic landscape dominated by technology. There is evidence 
that a small percentage of children in the nature drawings depict tech
nology as an important part of the representation of the future world and 
as a way to protect the planet and improve environmental conditions 
(Barraza, 1999).

Some differences by gender and nationality were found in the clus
ters. Males are mainly represented in the “Technological Futurists” and 
“Urban Ambivalents” clusters. Technology plays an important role in 
both clusters and, as previously mentioned, there is a strong correlation 
in the literature between male gender and interest in technology (Axell 
and Boström, 2021; Hallström et al., 2015). Females, on the other hand, 
tend to predominate in the “Naturalistic Viewers” and “Environmental 
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Pessimists” clusters. Some research shows that females tend to have a 
stronger emotionalconnection with nature (Cui & Yang, 2022; 
Richardson et al., 2019), to exhibit greater pro-environmental behaviors 
(Sannino et al., 2024) and participate in green activities (Dupont, 2004). 
Furthermore, there is evidence that females are more exposed to 
eco-anxiety than males (Léger-Goodes et al., 2022) and that girls have a 
higher sense of responsibility for climate change mitigation and less 
confidence in the efficacy of science than boys, making them more prone 
to anxiety and pessimism (Ratinen & Uusiautti, 2020). Overall, this 
trend may reflect greater female participation in the ‘naturalistic view’ 
and ‘environmental pessimist’ clusters. Finally, our data show some 
significant correlations between cluster membership and nationality. 
Thus, students of Italian nationality were more likely to be found in the 
“Urban Ambivalents” cluster (77.8 %) and in the “Environmental Pes
simists” cluster (70 %), while foreign students were more likely to be 
found in the “Balanced Realist” cluster (60 %) and in the “Naturalistic 
Viewers” cluster (40 %). However, there is a lack of studies in the Italian 
context, and future research is needed to explore how migration back
ground, environmental education, and social narratives shape children’s 
environmental representations in greater depth.

5. Limitations and direction for future research

Although our study is the first of its kind in the Italian context and the 
first to apply cluster analysis to nature drawings made by primary school 
children, several limitations must be acknowledged. First, although we 
recruited a large sample, it cannot be considered representative of the 
broader Italian child population. Future studies should aim to include a 
more representative sample encompassing children from various 
geographical areas and living environments. Our study focused specif
ically on children residing in peri-urban areas. In addition, only gender, 
nationality and grade level were examined as demographic predictors in 
our study. However, there are other demographic variables (e.g., rural/ 
urban residence, socioeconomic status, and parental education) that 
may also be relevant. Future research should examine these variables in 
addition to environmental representations to gain a better understand
ing of how children’s environmental representations are conditioned by 
structural and contextual conditions. Additionally, future studies could 
expand the sample to include different age groups (e.g., preschoolers 
and adolescents in secondary school).

Another limitation is that we did not examine how each child’s 
drawing of the present compared directly with their own drawing of the 
future. Although we collected both representations from every partici
pant, our main analyses focused on broader patterns across the dataset 
rather than within-child changes. We conducted an exploratory within- 
subject analysis to address this gap, but it was descriptive in nature and 
not supported by inferential statistical testing. Future studies should 
build on this approach using more robust within-subject or longitudinal 
designs, such as paired analyses across time perspectives, to strengthen 
causal and developmental interpretations.

Furthermore, as this is a cross-sectional study, it does not allow for 
the estimation of causal relationships between variables. Longitudinal 
research could offer valuable insights by tracking how children’s rep
resentations of nature evolve over time. For example, children could be 
asked to produce drawings at multiple time points to examine changes in 
their environmental perceptions.

Regarding the drawings themselves, we did not assess the children’s 
graphic skills. However, our aim was to use drawing primarily as a tool 
to explore children’s knowledge and attitudes toward nature, rather 
than as a form of psychological or artistic assessment.

Moreover, a methodological nuance in our analytical approach 
should be acknowledged. While logistic regression identified significant 
demographic predictors for the inclusion of specific environmental 
themes—such as pollution, technological elements, or positive human- 
nature interactions—these individual features did not always emerge 
as the primary drivers of cluster formation. This discrepancy reflects the 

conceptual differences between the two analytical strategies: logistic 
regression isolates the influence of predictors on the likelihood of a 
single theme, whereas cluster analysis identifies patterns of co- 
occurrence across multiple themes. As a result, some frequently occur
ring or demographically influenced themes (e.g., pollution or technol
ogy) were distributed across multiple clusters but did not define any one 
cluster unless they were part of a dominant thematic pattern. Future 
studies might consider the use of mixed-method or hybrid statistical 
techniques to better examine how individual predictors interact with 
multidimensional cluster profiles, and to clarify these methodological 
distinctions.

It is important to acknowledge that this study was conducted with 
Italian children in a peri-urban context. Children’s environmental per
ceptions are shaped by their cultural background, lived experiences, and 
specific interactions with nature (Clayton, 2003; Fraijo-Sing et al., 2020; 
Tapia-Fonllem et al., 2020). Therefore, the patterns identified in this 
study may not be directly transferable to other cultural contexts. Future 
research should consider exploring how children in non-Western cul
tures represent nature. For instance, indigenous communities often have 
deeply rooted spiritual and practical connections to the environment, 
which may lead to markedly different environmental representations 
compared to children in industrialized societies (Mugumbate & Chereni, 
2019). In this direction, future research should expand its scope to 
include diverse cultural settings. This could involve conducting similar 
studies in Asian contexts, small island developing states (SIDS), or 
indigenous communities, where the human-nature relationship may be 
qualitatively different and influence children’s drawings in unique 
ways. Comparative studies across these contexts could reveal valuable 
insights into the role of culture in shaping environmental awareness and 
attitudes. Finally, future research could incorporate complementary 
measures (e.g., self-report questionnaires) to assess whether the content 
of children’s drawings reflects their actual environmental knowledge, 
attitudes, and concerns.

5.1. Practical implications

Despite its limitations, our study offers relevant practical insights for 
environmental education in schools. By exploring how students imagine 
nature in the present and future, we gain a deeper understanding of their 
emotional responses and expectations about the environment. When 
children frequently portray a future marked by pollution, destruction, or 
loss, it may signal feelings of concern or even helplessness 
(Léger-Goodes et al., 2023). Recognizing these patterns can help 
teachers open up conversations in the classroom about environmental 
challenges in a way that acknowledges students’ fears while encour
aging hope and agency. It is important to carefully frame discussions 
about climate change to avoid instilling a sense of despair, as hope
lessness can be a significant barrier to engagement and action. Although 
a pessimistic view of the future of nature may seem daunting, it can also 
serve as a catalyst for action. Research suggests that awareness of 
environmental problems and concern about their consequences can 
motivate individuals to adopt pro-environmental behaviors (Bonnett & 
Williams, 1998; Ienna et al., 2022). Therefore, educational interventions 
should aim to harness this concern and channel it into constructive ac
tion. It is also important to distinguish between a paralyzing sense of 
hopelessness and a realistic concern for the future. Education should aim 
to foster a sense of realistic concern that motivates action, while 
providing children with the knowledge, skills and tools to make a dif
ference. This aligns with research showing that climate change educa
tion can reduce hopelessness and strengthen environmental identity 
when framed through transformative and participatory approaches 
(Lawson et al., 2019; Monroe et al., 2019). This could include teaching 
children’s effective strategies to reduce their environmental impact, 
empowering them to advocate for change, and connecting them with 
role models who are committed to a more sustainable future. Ultimately, 
our study highlights the importance of developing children’s agency, i.e. 

S. Mastrokoukou et al.                                                                                                                                                                                                                         Journal of Environmental Psychology 107 (2025) 102753 

9 



the ability of pupils to feel empowered to make an impact on the envi
ronment. Without this ability, children may feel powerless in the face of 
climate change and therefore adopt fewer positive behaviors.

6. Conclusion

In conclusion, this study, the first in the Italian context and the first 
to employ cluster analysis of children’s drawings, provides a valuable 
novel approach to understanding how primary school children represent 
nature. Our findings reveal five distinct representational profiles – 
ranging from ‘Naturalistic Viewers’ to ‘Technological Futurists’ – 
demonstrating the diversity of perceptions among Italian pupils. Our 
data show how children represent some environmental issues in the 
present, but a large percentage of them tend to express a negative view 
of the future. It is possible that children have internalized the message 
from the media and school education about the environmental crisis and 
the negative impact of human actions on the environment, thus identi
fying nature as an endangered and threatened entity in its survival. The 
prevailing tendency towards depicting future nature in a negative or 
pessimistic light, particularly influenced by gender, nationality, and 
grade level, underscores the need for targeted environmental education. 
Some differences by gender and ethnicity can be discerned from the data 
and warrant further investigation. Finally, it appears that older children 
attempt to report a more negative view of the nature, probably because 
they are exposed to more information about the environmental crisis 
and probably because they develop greater cognitive abilities to eval
uate such information.
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Léger-Goodes, T., Malboeuf-Hurtubise, C., Mastine, T., Généreux, M., Paradis, P. O., & 
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Şahin, H., & Erkal, S. (2010). The attitudes of middle school students towards the 
environment. Social Behavior and Personality: An International Journal, 38(8), 
1061–1071. https://doi.org/10.2224/sbp.2010.38.8.1061

Sannino, M., Galli, E., Zacheo, C., & Giancola, M. (2024). Be divergent, be green! the 
moderating role of gender in the association between divergent thinking and pro- 
environmental behaviours in children.  Children, 11(12), 1497. https://doi.org/ 
10.3390/children11121497

Schwartz, S. J., & Zamboanga, B. L. (2008). Testing Berry’s model of acculturation: A 
confirmatory latent class approach. Cultural Diversity and Ethnic Minority Psychology, 
14(4), 275. https://doi.org/10.1037/a0012818

Sobko, T., Jia, Z., & Brown, G. (2018). Measuring connectedness to nature in preschool 
children in an urban setting and its relation to psychological functioning. PLoS One, 
13(11), Article e0207057. https://doi.org/10.1371/journal.pone.0207057

Sousa, T. B. B., Silva, T. C., & Ramos, M. A. (2021). What factors can influence children’s 
perception of forests today and in the future?, 10. Ethnobiology and Conservation. 

Tapia-Fonllem, C., Fraijo-Sing, B., Corral-Verdugo, V., Garza-Terán, G., & Moreno- 
Barahona, M. (2020). School environments and elementary school children’s well- 
being in northwestern Mexico. Frontiers in Psychology, 11, 510. https://doi.org/ 
10.3389/fpsyg.2020.00510

Teixeira, Z., Morgado, R., Marques, C., Gonçalves, C., Carvalho, P., Cunha, A., & 
Moreira, C. (2024). What children know and want to know about climate change: A 
prior-knowledge self-assessment. Environmental Education Research, 30(12), 
2246–2271. https://doi.org/10.1080/13504622.2024.2309581

Theobold, A. S., Wickstrom, M. H., & Hancock, S. A. (2024). Coding code: Qualitative 
methods for investigating data science skills. Journal of Statistics and Data Science 
Education, 32(2), 161–173. https://doi.org/10.1080/26939169.2023.2277847

Yue, Z., Meng, Y., & Chen, J. (2024). Multidimensional mental representations of natural 
environment among Chinese preadolescents via draw-and-write mapping. People and 
Nature, 6(1), 321–336. https://doi.org/10.1002/pan3.10577

S. Mastrokoukou et al.                                                                                                                                                                                                                         Journal of Environmental Psychology 107 (2025) 102753 

11 

https://doi.org/10.1016/s2542-5196(21)00278-3
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref25
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref25
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref25
https://doi.org/10.2307/2529310
https://doi.org/10.1080/13504622.2018.1564248
https://doi.org/10.1080/13504622.2018.1564248
https://doi.org/10.1038/s41598-024-80139-1
https://doi.org/10.1038/s41598-024-80139-1
https://doi.org/10.1002/wcc.641
https://doi.org/10.1371/journal.pone.0284774
https://doi.org/10.3389/fpsyg.2022.872544
https://doi.org/10.1016/j.resconrec.2024.107524
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref32
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref32
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref32
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref32
https://doi.org/10.3389/fpsyg.2022.862711
https://doi.org/10.3389/fpsyg.2022.862711
https://doi.org/10.1080/20008198.2022.2046374
https://doi.org/10.1080/13504622.2017.1360842
https://doi.org/10.1080/13504622.2017.1360842
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref36
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref36
https://doi.org/10.1038/s41562-017-0238-7
https://doi.org/10.1038/s41562-017-0238-7
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref38
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref38
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref38
https://doi.org/10.1371/journal.pone.0103005
https://doi.org/10.3390/su12062181
https://doi.org/10.3390/su12062181
https://doi.org/10.1371/journal.pone.0103005
https://doi.org/10.1371/journal.pone.0103005
https://doi.org/10.1080/13504622.2024.2347876
https://doi.org/10.1080/14733285.2019.1614532
https://doi.org/10.1080/14733285.2019.1614532
https://doi.org/10.2224/sbp.2010.38.8.1061
https://doi.org/10.3390/children11121497
https://doi.org/10.3390/children11121497
https://doi.org/10.1037/a0012818
https://doi.org/10.1371/journal.pone.0207057
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref48
http://refhub.elsevier.com/S0272-4944(25)00236-1/sref48
https://doi.org/10.3389/fpsyg.2020.00510
https://doi.org/10.3389/fpsyg.2020.00510
https://doi.org/10.1080/13504622.2024.2309581
https://doi.org/10.1080/26939169.2023.2277847
https://doi.org/10.1002/pan3.10577

	Italian children’s visions of nature: A cluster analysis of environmental themes in drawings
	1 Introduction
	1.1 The aim of the study

	2 Method
	2.1 Participants
	2.2 Procedure
	2.3 Ethical considerations
	2.4 Instruments
	2.5 Data analysis
	2.5.1 Content analysis and logistic regression for thematic predictors
	2.5.2 Clustering techniques
	2.5.3 Internal and external validation


	3 Results
	3.1 Content analysis
	3.2 Logistic regression
	3.3 Cluster analysis
	3.4 Internal validation
	3.5 Clusters description
	3.6 External validation
	3.7 Exploratory within-subject analysis

	4 Discussion
	4.1 Children’s drawings of nature: graphic indicators prevalence
	4.2 Children’s drawings of nature: associated sociodemographic factors
	4.3 Childrens’ drawings of nature: 5 clusters identified

	5 Limitations and direction for future research
	5.1 Practical implications

	6 Conclusion
	CRediT authorship contribution statement
	Informed consent
	Ethical approval
	Code availability
	Availability of data
	Fundings
	Declaration of competing interest
	Acknowledgment
	Appendix A Supplementary data
	References


