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Abstract: International research has highlighted the relationship between the physical environment 
of schools and the perceived well-being of different actors in the educational community. Although 
these studies pointed out a relationship between these variables, there is little research that delves 
into the nature and quality of this relationship. The present study aimed to analyse the mediating 
effect of the perception of the physical environment of the classroom (considering aspects such as 
lighting, acoustics, visibility, size, order, and aesthetic features) on the perception of school climate 
and subjective well-being of students in state-funded schools in Chile. A total of 19.567 students 
(48,77% female) between fifth and eighth grade from 425 vulnerable schools in Chile participated. 
Through a simple statistical mediation model, it was identified that the perception of the physical 
environment mediates about 50% of the total effect on subjective well-being and school climate (c' = 
0.09 (0.01); p < 0.001). There is an urgent need to incorporate indicators and evaluations addressing 
the perceptions of the infrastructure and physical environment in schools, especially when this has 
been expressed as an explicit and historical demand of the Chilean student movements. This type 
of approach, including multiple factors, could favour a more articulated vision of the quality of the 
educational environment, contributing to the academic and emotional development of students. 

Keywords: physical environment; school climate; school well-being; school infrastructure 
 

1. Introduction 

A large body of international research has pointed out that the physical environment of the 
school (such as ventilation, lighting, temperature, lack of sound insulation, suitability of furniture 
and deterioration of buildings) can increase health risks for students [1,2], as well as truancy [3,4], 
and lower academic performance on standardised tests [3–6]. However, the relationship between the 
physical environment and the quality of school climate and student well-being [7] remains less 
studied. 

In Chile, the demand to improve the physical environment of schools has a long history. Since 
2006, public school students have been highlighting the serious problems of the physical 
environment. This demand was repeated in the student mobilisations of 2011, 2019 and 2022. All 
these protests have thrusted into the spotlight the unfavourable perception of the physical 
environment of schools and criticised the lack of interest in understanding how these conditions 
affect other school phenomena [8]. 

More recently, Chile has witnessed an increase in the incidence of symptoms related to mental 
health [9,10], along with an increase in complaints related to the quality of the school environment. 
These complaints have showed the deteriorating physical conditions of public schools. These include 
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leaking roofs, rooms at risk of collapse, problems with sanitary facilities, pest infestation, among 
others [11,12]. 

Along these lines, the aim of this article is to analyze the mediating effect of perceptions of the 
physical environment of the classroom on the perception of school climate and subjective well-being 
of students in subsidized schools in Chile. This topic represents a neglected research topic [7], even 
more in Latin America where large inequalities between social groups are evident [13] along with 
high educational segregation. The latter is detrimental to the most vulnerable students who, in 
addition, access education in worse conditions [14]. 

Further progress along these lines could orient public policies in evaluating the perception of 
the country’s educational institutional environment and considering students' and teachers' 
perceptions of school climate and well-being. The development of school wellbeing requires not only 
relational, pedagogical, normative and institutional support, but also the assessment that different 
actors have of the conditions of the school's physical environment. This can contribute to making the 
lives of the most vulnerable students more dignified. 

This study investigated the following question: What is the mediating effect of the perception of 
the physical environment of the classroom on the perception of school climate and subjective well-
being of students in state-funded schools in Chile? 

2. Background and Literature Review 

The literature refers to the physical classroom environment as the physical and material 
conditions of a school and/or classroom considering "the built environments that are intended to be 
places of learning; it also includes buildings, interaction spaces, their spatial structure, furniture, 
fixtures, fittings, accessories and equipment" [15] (p. 13). Based on a literature review, Barret et al. 
[16] consider three aspects in defining the physical environment: a) environmental elements that 
affect comfort, including climatic conditions, light and the presence of natural elements (e.g. trees or 
green areas); b) functional elements that support the learning and teaching activities of students and 
teachers, including flexibility and manipulation of furniture by students; and c) aesthetic elements, 
which include the complexity of the physical learning environment and the use of colors. Thus, there 
is evidence of a relationship between the physical learning environments and the relationships within 
them. 

School climate is defined as the set of norms, shared beliefs, values and educational practices 
that influence the interaction between different educational actors producing a sense of belonging 
[17]. While there are many definitions of school climate, there is agreement in the literature to 
measure school climate by considering the sense of safety, school belongingness, perceived support 
from adults in school and the participations of students in the school decisions [18,19]. 

Research has linked poor perceptions of the physical environment of the classroom and school 
to poor school climate [20]. Voight and Nation's literature review reports that caring for the physical 
environment of the classroom is related to improved school climate. Plank et al. [21] demonstrated 
that deteriorated infrastructure and physical clutter in classrooms increase feelings of fear and 
encourage threatening or violent interactions among students. The same study identified that 
cleanliness, a comfortable temperature and the absence of deterioration of windows, doors or desks 
were associated with higher perceptions of safety among students. Maxwell [22] found a relationship 
between the poor condition of school buildings and poor school performance, reporting that these 
are also mediated by classroom climate. 

The study by Finell et al. [7] in 197 Finnish schools (n = 27,153 students) found that classrooms 
with ventilation problems show poorer teacher-student relationships and lower student perceptions 
of school climate. On the other hand, Connolly et al. [23] reported that, in classrooms with poor 
acoustics or long periods of sound reverberation, the school climate is perceived as more competitive, 
conflictual, less relaxed and comfortable. Finally, truancy has been found to be higher in schools with 
poor ventilation [4], which may also reflect problems with school climate and well-being [7]. 

Subjective well-being is understood as a measure of subjective quality of life [24]. It consists of a 
subject's personal perception of happiness in the experience of pleasure versus displeasure [25]. 
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Diener [26] and Diener et al. [27] talk about subjective well-being, defining it as an individual's 
general evaluation of their life, deriving from four components (two emotional and two cognitive): 
negative emotions and positive emotions; life satisfaction, and finally satisfaction in specific domains, 
such as work, family, and friends. 

Recent research has documented positive associations between the physical environment of 
classrooms and schools and subjective well-being [28,29]. Environmental factors such as ventilation, 
aroma, and noise level influence the perception of satisfaction with school among students [30]. 
Likewise, the design and functionality of classrooms and schools contribute to the feeling of school 
safety [28]. On the other hand, poor lighting, poor acoustics, and unfavorable aesthetics have been 
observed to negatively affect students, causing discomfort, headaches, and fatigue [31], [29–33]. In 
addition, small classrooms have been reported to generate perceptions of dissatisfaction and 
discomfort among students [34]. 

2.2. The Deterioration of the Physical Environment of the Chilean Public School: Chronicle of a Death 
Foretold 

In Chile, perceptions about the conditions of the physical environment in schools have been 
negative for a long time. Since 2006, student movements have expressed their dissatisfaction with the 
conditions of their schools. This concern has become more acute after the pandemic, due to the 
prolonged closure of schools. Despite this, no clear policies have yet been established to change this 
situation. 

The infrastructure deficit in Chilean educational establishments is not evenly distributed across 
the country [35]. Students who come from families with lower socio-economic levels, with greater 
educational needs, are those who have been most affected by the quality of the infrastructure of their 
schools [36]. 

One of the central aspects of this unequal distribution is related to the structure of the Chilean 
education system. The installation of a subsidized state during the civil-military dictatorship, indeed, 
created an educational market that privatized education and left public schools without funding. This 
approach results in variable revenues and uncertainty in resource planning [37] which has a negative 
impact on the ability to make investments, such as those aimed to improve and/or repair school 
infrastructure. As a consequence, schools tend to be perceived as a less safe place to study and the 
education they provide as qualitatively poor [38]. In these schools, students’ enrolment decreased 
from 78,3% of the national total in 1980 to 37% in 2016 [39]. 

3. Materials and Methods 

A secondary analysis was performed on 2018 data from the “Sistema de Monitoreo de la 
Convivencia Escolar” administered by the Junta Nacional de Auxílio y Becas Escolares (JUNAEB) of 
the Chilean Ministry of Education. This was the latest measurement available in the country. 

3.1. Participants 

The schools were part of a public-school mental health program called Habilidades para la Vida 
(Skills for Life, hereafter SFL), run by the JUNAEB, a division of the Ministry of Education that 
oversees providing resources and support to disadvantaged students, including school lunches, 
transportation, and health services. SFL is a program responsible for improving student mental 
health and is one of the largest school-based mental health programs in the world [40]. The SFL 
program focuses on a portion of schools classified as high-risk by the Ministry of Education, based 
on a school socioeconomical status index, which considers poverty and other sociocultural factors of 
the students. As of 2016, the SFL program was present in 22 % of the schools in Chile classified in the 
first and second quartile of high-risk schools [41]. 

As mentioned before, in this study the 2016 data of the SFL program was used. The sampling 
was of a census nature because the questionnaire was answered by all students attending on the day 
of its application. All cases in which any questions corresponding to the variables analyzed were not 
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validly answered were excluded from the sample, as were all schools whose survey responses did 
not reach 50% of the total enrollment. The final sample was composed by 19.567 students (48,77% 
female) between fifth and eighth grade (mean age = 12,53; SD = 1,42, range = 10-16) from 425 
municipal (86,17%) and private subsidized (13,83%) schools, all of which receive state subsidies. The 
sample was intentional because the participants were chosen in a targeted manner from the lowest 
SES schools in the country which participated in the SFL program. 

3.2. Instruments 

3.2.1 School Climate. It was implemented an adaptation of Benbenishty and Astor's [42] School 
Climate Scale. The scale used consists of 17 four-point Likert response items (from 1 = "Strongly 
Disagree" to 4 = “Strongly Agree”), and it measures the perception of school climate in terms of 
satisfaction with school, social support from teachers, fair rules, and participation (e.g. “I feel good 
in this school” [“Yo me siento bien en esta escuela”], “My relationship with teachers is good and 
close” [“Mi relación con los profesores es buena y cercana”]). This scale was chosen because it 
considers participation as the main issue in the school climate (Cronbach’s α = 0.87; MacDonald’s 
ω=0.87). 

3.2.2. Subjective Well-being. It was used an adaptation of the Brief Multidimensional Life 
Satisfaction Scale for Students validated in Chile by Alfaro and colleagues [43]. This scale consists of 
7 items with a 7-point Likert response (from 1 = Poor to 7 = Excellent), and it measures the students' 
satisfaction with their families, friends, neighborhood, school, personal well-being and life in general. 
(e.g., "I would describe my satisfaction with my grades as..." [“Yo describiría mi satisfacción con mis 
notas como...”], "I would describe my satisfaction with my family life as..."/ [Yo describiría mi 
satisfacción con mi vida familiar como…”]). This scale was chosen because is very frequently adopted 
in Chile (Cronbach’s α = 0.92; MacDonald’s ω=0.91). 

3.2.3. Perception of the physical environment of the classroom. The physical environment perception 
subscale was used, contained in the Classroom Climate Scale constructed and validated by López et 
al [44]. This subscale is composed of six items ("Mi habitación está limpia y ordenada" ["My room is 
clean and tidy"]; "En mi habitación hay suficiente luz para trabajar en clase" ["In my room there is 
enough light to work in class"]; "Podemos escuchar bien al profesor y a los compañeros en cualquier 
lugar del salón" ["We can hear the teacher and classmates well from anywhere in the room"]; "En su 
suficiente luz para trabajar en clase" ["In my room there is enough light to work in class"]; "We can 
hear the teacher and classmates well from anywhere in the room"] ; "Enough space to work in class" 
["In my room there is enough space to work in class"]; "We can see the whiteboard well from 
anywhere in the room" ["We can see the whiteboard well from anywhere in the room"] ; "I like my 
room" ["I like my room"]). Given the lack of scales focused on the physical environment in Chile, this 
scale was selected to be used in the present study (Cronbach's α = 0.78; MacDonald ω=0.77). 

3.3. Covariates 

To control other measures that have an impact on student perception of school climate, we 
included information from student questionnaires. Self-reported age and gender were included 
among the control variables, the latter coded as a dichotomous variable, where male students were 
the reference group (= 0). Additionally, we included the socio-economic level of the student which 
was measured through an index of student vulnerability condition, called SINAE, from official 
JUNAEB data. The SINAE index is coded as an ordinal variable between 0 and 3 (0 = Not Vulnerable; 
1 = Third Priority; 2 = Second Priority; 3 = First Priority), where higher scores represent lower socio-
economic level. Finally, we included a variable representing the ranking of students within their own 
grade based on students' self-reported academic performance. 

3.4. Analysis Plan 

The analytical strategy used is based on simple statistical mediation models [45,46]. There is a 
single mediating variable M, two consequent variables (one for the mediating variable M and one for 
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the outcome variable Y) and two antecedent variables (X and M), where the variable X exerts a causal 
influence on M and Y, and where M exerts a causal influence on Y. Because there are two outcome 
variables, the estimation is made by means of a system of two linear models. 

This study proposes the perception of the physical environment of the classroom as a mediator 
in the relationship between subjective well-being and school climate. The statistical mediation model 
of this study is shown in Figure 1, where a, b and c' are the regression coefficients of the antecedent 
variables on the consequent variables of the model: a estimates the effect of subjective well-being (X) 
on perception of physical environment (M); b estimates the effect of perception of physical 
environment (M) on school climate (Y) controlling for the effect of subjective well-being. Finally, c' 
estimates the direct effect of subjective well-being (X) on school climate (Y) holding constant the 
perception of physical environment. The indirect effect of subjective well-being on school climate 
through the mediating variable is the product of the coefficients a × b. Therefore, the total effect, 
represented by c in the causal relationship of subjective well-being on school climate, is the sum of 
the direct and indirect effects. In this model, as can be seen from the diagram, the latent concepts of 
subjective well-being, school climate, and physical environment (represented as ovals) have been 
used. In addition, student gender, socio-economic status, academic performance measured as 
ranking, and student age were used as covariates. 

 

Figure 1. Statistical Mediation Conceptual Model. 

To estimate the aforementioned statistical mediation model, we used the maximum-likelihood 
method estimation of a structural equation model, with clustered standard errors by schools. This 
framework enables a more straightforward estimation and interpretation of the model when latent 
variables are included, as is the case of the present study, where their scales were identified using the 
Fixed Marker method. Likewise, this estimation method allows for a more direct calculation of direct 
and indirect effects within the model, compared to estimation by ordinary least squares which 
requires ad-hoc methods for inference [47]. Analyses are performed with the statistical software Stata 
version 15. Figure 2 shows the complete diagram of the estimation. 
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Figure 2. Diagram of the Structural Equation Model for Mediation between Study Variables. 

4. Results 

Pearson's correlation between the variables included in the analysis is shown in Table 1. For all 
correlations the Bonferroni correction has been used to control the potential accumulation of Type 1 
error (due to multiple comparisons). An auxiliary index of the instruments that was created based on 
the items composing them, was used to simplify the interpretation of this table. These items were 
qualified as the standardization of the average of the sum of the responses, with mean 0 and standard 
deviation equal to 1. The results show that both subjective well-being and perception of the physical 
environment have a positive and significant correlation with school climate. A positive and 
significant correlation is also found between the perception of the physical environment and the 
subjective well-being reported by students. Finally, a positive but non-significant correlation is 
observed between school climate and socio-economic status as measured by the SINAE index, 
indicating a certain degree of independence between both variables in the study sample. 

Table 1. Pearson's Correlation Between the Main Variables. 

 1 2 3 4 5 
1. School Climate      

2. Subjective Well-being 0.34*** -    
3. Physical Environment 0.64*** 0.28*** -   

4. Female -0.05*** -0.16*** -0.05*** -  
5. SINAE -0.01 -0.07*** 0.01 0.04*** - 

** p < 0.01; *** p < 0.001. Significance tests adjusted for Bonferroni correction. 

The results of the model analysis identified the existence of a mediating relationship of the 
perception of the physical environment between subjective well-being and school climate (Figure 3). 
It can be observed that, subjective well-being reported by students is positively related to the 
perception of the physical environment (𝑎 ൌ 0.12 ሺ0.00ሻ;  𝑝 ൏ 0.001). In parallel, the perception of the 
physical environment is also positively related to the school climate (𝑏 ൌ 0.72 ሺ0.02ሻ;  𝑝 ൏ 0.001). On 
the other hand, the total effect of students' self-reported subjective well-being of school climate is 
positive and significant (𝑐 ൌ 0.13 ሺ0.00ሻ; 𝑝 ൏ 0.001). Although Baron and Kenny [45] indicate as a 
necessary condition that the total effect of X on Y must be statistically significant, the most recent 
methodological recommendations indicate that this is not the case. According to Hayes [46] it is not 
necessary for the total effect in a mediation model to be significant to detect a mediation effect, which 
ultimately depends on the theoretical formulation of the potential indirect effect (p.116). Thus, we 
check the total effect disaggregated into direct and indirect effects. 
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We followed the Delta method to obtain the total effects, direct and indirect, as well as the 
standard errors calculation. According to the results we can see that the direct effect of subjective 
well-being on school climate is statistically significant (𝑐ᇱ ൌ 0.04 ሺ0.00ሻ;  𝑝 ൏ 0.001). Then, to obtain 
the indirect effect of subjective well-being through the perception of the physical environment, it is 
necessary to multiply the coefficients 𝑎  and 𝑏 . Thus, the indirect effect associated with the 
perception of the physical environment is positive and statistically significant, (𝑐ᇱ ൌ 0.09 ሺ0.01ሻ;  𝑝 ൏0.001). Then, according to the results, the perception of the physical environment mediates the 
relationship between subjective well-being and school climate. About two thirds of the total effect of 
subjective well-being on school climate is mediated by the perception of the physical environment. 
The mediation is of a partial character because the direct effect is also statistically significant. 

 
Figure 3. Mediation Model. Standardized Coefficients Reported. N = 19.567. 

5. Discussion 

The results of this study highlight the influence of perceptions of the physical environment on 
the relationship between students' subjective well-being and perceived school climate. It is observed 
that the perception of the physical environment can significantly modify the perception of both well-
being and school climate, especially in schools with greater social vulnerability in Chile. Therefore, 
in order to improve well-being and school climate, it is crucial to address the variables of the physical 
environment, an educational demand repeatedly raised by Chilean students [15], and to assess their 
perception of the infrastructure. 

To the best of our knowledge, this study is the first in Latin America to address these issues in a 
comprehensive manner. Unlike previous studies that have analysed these variables independently, 
the inclusion of a mediation model in this study offers a more complete and complex view of the 
issue. 

The results are relevant, since school climate has been identified as an important variable in 
reducing school dropout, especially in vulnerable schools [48]. Likewise, international research has 
shown a relationship between a positive evaluation of school climate and the reduction of violence 
[49]. Therefore, contributing to improve the school climate is fundamental to favor the academic 
development of students. 

Future research should study which arguments students, teachers, and parents use to explain 
how the quality of the physical environment of the classroom modulates the relationship between 
climate and well-being. From this perspective, the international literature results provide three 
possible explanations. The first explanation is that school physical environment poor conditions 
favour the development of certain illnesses, such as colds, tiredness, and fatigue, which are related 
to a decrease in the psychological well-being of students and teachers [50,51]. 
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The second explanation, instead, considers physical environment as directly associated with the 
perception of school climate [19]. Finally, the third explanation relates to the frustration of not being 
able to repair the conditions of school buildings, which leads to a decrease in school climate and well-
being. In other words, the insistent unmet demand of Chilean students to improve the environment 
of state-funded schools, if unheeded, could end up lowering the emotional state and thereby harming 
the school climate and subjective well-being of their students. Indeed, international research has 
reported how building trust and hope for future improvement is linked to greater well-being [52]. 
This hypothesis needs to be further studied. 

In the specific case of the physical environment of Chilean public schools, it is crucial to have 
more information on the state of school facilities to prevent problems that could affect the well-being 
of the school community as a whole. In Chile, the management of a school and the management of 
infrastructure and building repair follow separate paths. This apsect limits the ability of principals to 
directly address needed improvements in school facilities. The separation often results in inadequate 
repairs or inconvenience to the school community, such as disruptive noise during repairs. It is 
essential to address this gap and improve the management of physical environment conditions to 
promote more suitable environments for student learning and well-being. [7]. 

Limitations 

This study has the merit to have used a large sample of students (n = 19.567) who also belong to 
the most vulnerable schools in Chile. Furthermore, it uses a mediation model that relates variables 
little explored in the Latin American context. 

The main limitation of the study is its cross-sectional design. Unfortunately, Chile does not 
currently have solid data and questionnaires that would allow a more accurate assessment of 
perceptions of the physical environment of classrooms and schools. On the other hand, the sample 
used is purposive, considering only students in public schools. This limits the possibility of 
extrapolating the results to the entire Chilean population. 

In the future, the above problems could be improved if there were accurate, updated and 
continuous measurements of the perceived quality of the physical environment of classrooms and 
schools, taking into account different types of educational institutions. If more accurate information 
were available, longitudinal studies could be conducted to understand whether and how the 
perception of the physical environment of public schools has deteriorated, and how this deterioration 
is related to other variables such as school climate, subjective well-being or the increase in complaints 
of violence. We could also move towards comparative studies that show the differences between 
state-funded and privately-funded schools. This is important in a context, such as the Chilean one, 
with high levels of inequality and school segregation [53]. 

6. Conclusions 

In Chile, there has been a constant demand to improve the conditions of the physical 
environment. Chilean students have consistently expressed an unfavourable perception of these 
conditions, highlighting their impact on discomfort and identifying situations of unlivability and 
insecurity. 

The aim of this article was to analyze the mediating effect of perceptions of the physical 
environment of the classroom on the perception of school climate and subjective well-being of 
students in public schools in Chile. 

Our results showed a direct effect of subjective well-being on the school climate perceived by 
students. Specifically, a one standard deviation increase in the subjective well-being index 
corresponds to a 0.04 standard deviation increase in the school climate index. It was also observed 
how perceptions of the physical environment of the classroom mediated the relationship between 
subjective well-being and school climate, with perceptions of the physical environment mediating 
approximately 50% of the relationship between subjective well-being and school climate. 

These results show that the physical environment is relevant to school climate, which is 
consistent with what has been reported in the international literature [54,55]. Similarly, perceptions 
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of the physical environment contribute to subjective well-being, highlighting the importance of 
considering not only objective measures such as square metres, availability of materials, but also 
perceptions. Both public policies and international recommendations have focused on objective 
variables, without considering the voices of children and adolescents as active subjects in the 
construction of their own well-being [56–58]. 

This result is undoubtedly an important finding within the Chilean school system. Public policy, 
instead of focusing on improving the physical environment of public schools, has systematically 
tended to support schools through formative aspects that seek to install capacities in teachers and 
students for good school climate management [59]. In this sense, incorporating an assessment of the 
perception of the physical environment is highly relevant. 
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