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 Environmental perception plays a crucial role in shaping effective adaptation strategies among citizens. This 
study examined perceptions of climate change among public and private school teachers, as well as 
homeschoolers, in Puerto Rico. A 40-item Likert-type questionnaire was administered to a non-probability 
sample of 102 participants from 37 municipalities nationwide. Statistical analyses revealed a high overall concern 
for climate issues, with significant differences based on educational sector (χ2 [4] = 13.90, p = 0.008). Public and 
private school teachers showed greater concern than homeschoolers. The instrument demonstrated excellent 
reliability (α = 0.91). Exploratory factor analysis identified four perception dimensions: ecological impacts, 
institutional environmental education, social awareness, and climate change in the curriculum. No significant 
correlations were found between teaching experience and climate concern. These findings emphasize the 
importance of strengthening environmental education strategies through a comprehensive and inclusive 
approach that engages all educational sectors. 
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INTRODUCTION 

According to the World Health Organization (2023), 
climate change poses a serious threat to human health. Its 
effects are felt across environmental, physical, social, cultural, 
and economic levels, mainly affecting how health systems 
function (Climate Rights International, 2023). It is projected 
that between 2030 and 2050, climate change will cause about 
250,000 additional deaths each year, due to heat-related 
illnesses, malnutrition, malaria, and diarrhea (Wuebbles et al., 
2017). In Latin America and the Caribbean, countries are 
vulnerable to natural disasters, rising sea levels, and changes 
in precipitation (Cavallo et al., 2023). Puerto Rico is located in 
the Caribbean and is the sixth most vulnerable country 
according to a GreenWave study (Crespo, 2022; Eckstein et al., 
2021). Storms, hurricanes, coastal erosion, and economic 
inequality affect the population to a greater extent than in 
other countries, especially after Hurricane Maria in 2017 
(Rivera, 2020). According to research by the nonprofit 
organization Amigos del Yunque, more than 50% of Puerto 
Ricans have suffered some trauma from climate-related events 
(Vázquez, 2025). Clayton (2019) states that psychology plays a 

key role in helping society adapt to climate change by 
understanding and addressing growing threats. Studying 
individuals’ perceptions and beliefs about climate change can 
improve disaster management strategies and encourage better 
adaptation and resilience practices (Clayton, 2019). Events 
related to climate change, such as floods, hurricanes, wildfires, 
and earthquakes, can also impact mental health (Ndetei et al., 
2024). A key concept in this field is eco-anxiety, which is 
chronic anxiety caused by environmental threats, with 
symptoms including psychological stress, depression, and 
overall distress (Cosh et al., 2024). Several studies show a link 
between the effects of climate change and its impact on mental 
health, especially from a young age, often leading to anxiety in 
response to various weather events (Gianfredi et al., 2024). 
According to Hayes et al. (2018), the global threats of climate 
change can also trigger feelings of despair and hopelessness, 
as actions to combat the problem often seem distant or 
insignificant compared to the scale of the threats. If not 
managed properly, despair can turn into anxiety. One study 
found that 71.6% of psychotherapists have treated patients 
worried about climate change. Meanwhile, 66.6% reported that 
between one and ten of their patients had concerns related to 
climate change (Trost et al., 2024). Children and teenagers are 
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especially vulnerable, as they make up a large percentage of 
those affected by climate-related illnesses and experience 
lasting psychological effects. Studies reveal that only 46% of 
university students surveyed from universities in the 
Colombian Caribbean region are informed about the issue of 
climate change (Rodríguez Pacheco et al., 2022). 
Environmental education has become a key tool for addressing 
natural challenges; it is a process that aims to promote 
knowledge and generate resources to mitigate the impacts of 
climate change (Universidad de los Andes, 2023). For public 
environmental education strategies to be effective, it is 
important to understand individuals’ perceptions of climate 
change and their needs related to this issue in their 
communities (Dayton et al., 2022; Nistor, 2024). 

METHODOLOGY 

This research focused on understanding the perceptions of 
climate change among K-12 science teachers from public and 
private schools, as well as homeschooling parents and 
guardians in Puerto Rico. 

Type of the Study 

This research was a non-experimental, quantitative study 
with a cross-sectional design, adopting an exploratory and 
correlational approach. The aim was to describe and compare 
the perceptions of climate change among science teachers in 
the public and private education systems, as well as 
homeschoolers in Puerto Rico. 

Participants 

A non-probability convenience sample was used. The 
target population consisted of science teachers and 
homeschoolers. A final sample of 102 participants was 
obtained, although a minimum of 200 was expected. 

This difference may have affected the statistical power of 
the study, but the data collected provide relevant trends for 
exploratory analyses. 

Instruments 

A structured questionnaire was used, consisting of three 
sections (https://forms.gle/GwFrjNCZTBDX3X2XA): 

1. Digital informed consent 
2. Sociodemographic data sheet 

3. A 40-item Likert-type questionnaire (5-point scale) 
designed to measure different dimensions of climate 
change perception (urgency, effects, stakeholders, and 
education) 

Data Collection 

Data were collected using a digital form (Google Forms), 
distributed through institutional channels (the department of 
education, the Association of Private Schools, and 
homeschooling groups in Puerto Rico). Participation was 
voluntary, anonymous, and without compensation. 

Statistical Analysis 

The data were analyzed using statistical tools, including 
IBM SPSS statistics. The following analyses were performed: 

Cronbach’s alpha 

To assess the internal reliability of the 40-item Likert-type 
instrument, the Cronbach’s alpha test was used. The formula 
used was: 𝛼 =

𝑁𝑐̅

𝑣̅+⌊𝑁−1⌋𝑐̅
, where N is equal to the number of 

items, 𝑐̅ is the average inter-item covariance among the ítems 
and 𝑣̅ equals the average variance (Bruin, 2006). 

Calculation of the environmental concern index 

To quantify the level of environmental concern in the 
sample, a composite index was constructed using four items 
from the original Likert-type questionnaire (scale from 1 to 5): 
𝐼𝑛𝑑𝑒𝑥 =

𝑥1𝑖+𝑥2𝑖+𝑥3𝑖+𝑥4𝑖

4
, where x1i, x2i, … are the item scores for 

each participant i. The resulting index ranges from 1 (low 
concern) to 5 (high concern). 

This index was calculated by averaging the individual 
responses to the following items for each participant. If a 
participant selects answers 5, 4, 4, and 3 in the selected items, 
their environmental concern index is calculated as: (5 + 4 + 4 + 
3)/4 = 4.0, which corresponds to the high concern category. 

The selected items reflect perceptions of climate 
vulnerability, the urgency of environmental attention, and 
associated risks: 

1. Puerto Rico is socially and physically vulnerable to 
natural and anthropogenic hazards. 

2. Coastal erosion is a problem that must be addressed as 
an environmental emergency. 

3. Rising sea levels require immediate attention from 
agencies and citizens. 

4. The lack of awareness in the country about climate 
change is a source of great concern to me as a teacher. 

The environmental concern index was calculated as the 
average of the individual responses to these four items for each 
participant. This approach is statistically valid when the 
assumptions demonstrate a high internal correlation, as 
confirmed by Cronbach’s alpha reliability analysis. For the 
statistical analysis of association, this index was divided into 
three categories based on the Likert scale response. 

1. High concern: ≥ 4.0 
2. Medium concern: 3.0-3.9 

3. Low concern: ˂ 3.0 

Kruskal Wallis 

The Kruskal-Wallis test was performed to compare means 
among more than one independent group. In this 
nonparametric test, the H statistic is calculated using the 

following formula: 𝐻 =
12

𝑛(𝑛+1)
= ∑

𝑇𝑗
2

𝑛𝑗
− 3(𝑛 + 1)𝑐

𝑗=1 , where n is 

the total number of observations across all groups, Tj is the 
total number of ranks for each group, and nj is the number of 
observations in each group. The value 12 is kept constant in 
this formula because it occurs naturally about the mean sum 
of squares across the ranked groups (McClenaghan, 2024). 

Spearman correlation 

To measure the relationship between years of experience 
and environmental perception, the Spearman correlation 
analysis was performed using the following formula (Looney & 
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Hagan, 2011): 𝜌 = 1 − 6∑
𝑑𝑖
2

𝑛(𝑛2−1)
, where 𝜌 is the Spearman’s 

correlation coefficient, di is the difference between the two 
ranges of each observation, and n is the number of observations. 

Chi-square analysis 

To analyze the association between the education sector 
and levels of concern using the following formula (Abdul 
Rahman et al., 2025): 𝑋2 = ∑

𝑂𝑖−𝐸𝑗

𝐸𝑗
, where Oi is the observed 

value and Ei is the expected value.  

Exploratory factor analysis 

A factor loading was performed, which represents the 
correlation between a premise and a latent factor (Fontaine, 
2005). This factor loading is determined by how much a 
premise contributes to a given factor. This value ranges from -
1 to 1, as is the case with correlation. In this case, if the 
correlation is close to 1 or -1, the item is highly related to the 
factor, while if the correlation is close to 0, the item has little 
or no correlation with that factor. To conduct this analysis, the 
principal components method with varimax rotation was 
applied to facilitate factor interpretation. The retention 
criterion was used, retaining the factors with Kaiser’s method, 
complemented by the observation of the screen plot. This 
analysis allowed the items to be reduced to four conceptually 
coherent factors that reflect distinct dimensions of climate 
change perception. Using SPSS, all correlations between items 
are analyzed, and those that behave similarly to the sample are 
grouped. 

RESULTS 

Sociodemographic Data 

In this study, conducted using a randomized questionnaire, 
the participants were representatives of schools and colleges 
from 37 municipalities in Puerto Rico. 83.3% of participants 
were women and 16.7% were men. Of these participants, 28.4% 
were between 41 and 50 years old, 27.5% between 51 and 60 
years old, 24.5% between 31 and 40 years old, 11.8% between 
61 and 70 years old, and 7.8% between 61 and 70 years old. This 
age distribution is important for assessing environmental 
perception from different age perspectives. Figure 1 presents 
the data obtained from the academic preparation of the 
participants, where 50% or more already have a master’s degree. 

 
Figure 1. Highest academic degree obtained by participants of 
both female and male genders (Source: Authors’ own 
elaboration) 

Figure 2 displays the distribution of participating teachers 
by grade level in their schools. The most common grade level 
among participants is in the secondary grades. 

 
Figure 2. Degree taught at the school (Source: Authors’ own 
elaboration) 

Statistical Tests 

Instrument reliability 

The internal consistency of the 40-item Likert-type 
instrument was assessed using Cronbach’s alpha coefficient. 
The analysis yielded a value of α = 0.91 (Table 1). 

Table 1. Instrument reliability 
Scale Number of items Cronbach’s alpha 
Perception of climate change 40 0.91 

 

This indicates excellent internal reliability according to the 
criteria established for this test (George & Mallery, 2003). This 
result validates the use of a composite perception index based 
on the premises included in the questionnaire. 

Calculation of the environmental concern index 

This index was constructed from four statements related to 
vulnerability, environmental urgency, and threat perception. 

Figure 3 shows the high averages for these selected 
statements from the questionnaire, suggesting a high level of 
environmental concern among respondents. The graph shows 
the Likert-scale averages (1 = strongly disagree to 5 = strongly 
agree) of the four items used to construct the index of 
environmental concern among educators in Puerto Rico. 

All items obtained average scores above 4.65, reflecting 
high concern about the effects of climate change, such as 
coastal erosion, sea level rise, and social vulnerability to 
natural and anthropogenic threats. The bars include margins 
of error. 

Comparison of educational sectors 

The Kruskal-Wallis test was used to perform this 
comparison. This test is a nonparametric method for 
determining whether these data groups come from the same 
population. The dependent variable was the general 
perception index, and the groups compared included teachers 
from the public and private sectors, as well as those 
responsible for homeschooling. 

H was calculated to compare the average perceptions of 
climate change among participants from the different sectors 
and homeschooling. No statistically significant differences 
were found between the groups (H [2] = 3.00, p = 0.223), 
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indicating that the general perception of climate change stays 
consistent across various educational sectors. 

Correlation between experience and environmental concern 

The Spearman correlation was performed to assess the 
relationship between years of teaching experience and 
individual climate concern. The result obtained was rs = -
0.034, p = .748, indicating no significant relationship. To 
further the analysis, a composite index of environmental 
concern was constructed based on four premises related to 
vulnerability, urgency, and climate threats (see Table 2). 
Table 2. Correlations between teaching experience and 
environmental concern 
Variables compared rs p Interpretation 
Teaching experience and concern -0.034 0.748 Not significant 
Teaching experience vs. concern 
index 

0.011 0.914 Not significant 
 

Table 2 presents the Spearman correlation coefficients 
between years of teaching experience and two indicators: a 
direct question about concern for climate change and the 
environmental concern index. The result obtained was rs = 
0.011, p = .914. In both cases, the results obtained were not 
statistically significant (p ˃ 0.05), indicating that the level of 
environmental concern does not vary based on the 
professional experience of the respondents. 

Association between the education sector and level of 
concern 

The composite index values were classified into three 
levels: low, medium, and high concern (see Figure 4). 

Figure 4 shows the distribution of environmental concern 
levels (high, medium, and low) according to the type of 
educational institution: public, private, and homeschooling. 
The majority of participants in the public sector (more than 
65%) expressed high concern, while the private and 
homeschooling sectors reflect a lower relative proportion in 

this category. The Chi-square test of independence was used 
for this. The value obtained was χ2 (4) = 13.90, p = 0.008. These 
results support the finding of a significant difference between 
educational sectors regarding the level of concern about 
climate change (Plutzer et al., 2024). 

 
Figure 4. Association between education sector and level of 
environmental concern (Source: Authors’ own elaboration) 

Exploratory factor analysis 

Table 3 presents descriptions of the four factors identified 
through exploratory factor analysis. Each dimension 
represents a grouping of assumptions that reflect different 
areas of perception about climate change. Factor 1 groups 
perceptions about physical and ecological impacts. Factor 2 
includes attitudes toward teacher training and environmental 
curricula. Factor 3 relates to social and community awareness. 
Factor 4 addresses curricular assignment and academic 
preparation. These factors conceptually validate the structure 
of the instrument used. 

Figure 5 presents a selection of items that showed 
significant loadings in the exploratory factor analysis, 
organized by the four identified factors: factor 1 (blue–
ecological impacts), factor 2 (orange–institutional 

 
Figure 3. Averages of the items that make up the environmental concern index (Source: Authors’ own elaboration) 

Table 3. Factors identified through exploratory factor analysis 
Factor Description 
Factor 1. Ecological and physical impacts Perceptions about the physical, ecological, and health effects of climate change 
Factor 2. Institutional environmental education Attitudes toward teacher training, environmental curricula, and school actions. 
Factor 3. Social and community awareness Level of informed awareness among parents, students, and the community at large. 

Factor 4. Curriculum assignment and preparation Opinions about where climate change should be taught and how informed educational 
stakeholders are. 
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environmental education), factor 3 (gray–community 
awareness), and factor 4 (yellow–curricular approach). The 
bars reflect the strength of association between each item and 
its corresponding factor. Loadings above ± 0.40 are considered 
significant. This graph supports the conceptual grouping of 
the dimensions measured in the instrument. 

 
Figure 5. Factor loadings of representative items by thematic 
dimension (Source: Authors’ own elaboration) 

CONCLUSION 

Climate change is a critical issue in our communities; 
however, in Puerto Rico, we lack sufficient information about 
how this phenomenon affects individuals and the perception 
of the Puerto Rican population regarding the issue. This study 
highlights the need to establish educational modules across 
the archipelago for public, private, homeschooling, and 
university schools to effectively raise awareness about how 
climate change can be mitigated locally. The results show a 
strong environmental perception among participants, 
particularly regarding the urgency of climate change and its 
impact on Puerto Rico. The instrument used demonstrated 
high internal consistency, allowing us to identify factors 
shaping teachers’ perceptions of environmental issues, from 
technical knowledge to curricular and social practices. No 
significant differences were found in the overall perception of 
educational sectors. However, significant differences emerged 
in levels of environmental concern, which should be addressed 
through public policies and tailored curricula relevant to 
students. The low concern observed in sectors like 
homeschooling highlights the urgent need to develop 
accessible resources, ongoing training, and educational 
campaigns targeting all parts of the education system. These 
findings support prioritizing climate education within teacher 
training and the broader education system in Puerto Rico, 
especially given the country’s vulnerability to the effects of 
climate change in the Caribbean. 
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