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This study examines school and college teachers' perceptions about climate change, taking into account academic backgrounds and experiences with the impacts of climate change. The study included 95 teachers from three schools and colleges (two private and one public) in the city of Sylhet, Bangladesh. The results show that most teachers have heard about climate change and understand what it means. Most also perceive that temperatures in Bangladesh are rising or fluctuating and that rainfall is falling or fluctuating. The chi-squared test shows that teachers' perceptions about climate change depend on whether their educational institution is private or public and whether they believe their home locality is at risk of extreme weather events (EWE). Binary and multinomial logistic regressions were used to specifically examine the impact of teachers' academic backgrounds and their previous experiences with extreme weather events on their perceptions about climate change. The results of the binary logistic regression show that educational institution type and the teaching levels (SSC: Secondary School Certificate or HSC: Higher Secondary School Certificate; or both levels) in which the teacher teaches are two significant predictors of teachers' perceptions about temperature change. The multinomial logistic regression analysis of perceptions about changes in precipitation shows that there is a statistically significant effect for factors including type of educational institution, bachelor-level study area, hometown vulnerable to EWEs, and environmental or climate-change-related courses taken.
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INTRODUCTION

Bangladesh, a South Asian country located to the east of India on the Bay of Bengal, is one of the countries in the world most vulnerable to the effects of climate change. Various factors, including high population density, poverty, and inadequate access to water supply, sanitation, energy, and health services, all contribute to the country's physical vulnerability [Intergovernmental Panel on Climate Change (IPCC), 2007; Pouliotte et al., 2009; Islam et al., 2014; Huq and Rabbani, 2015]. According to Rahman et al. (2018), the trend in 1971–2010 was increasing mean temperatures (0.19°C decade-1), mean minimum temperatures (0.17°C decade-1), and mean maximum temperatures (0.21°C decade-1). The average temperature for the country varies between 19.20 and 22.00°C in winter and between 29.70 and 31.30°C in summer. Increasing minimum temperatures is likely to affect the northwestern and northeastern parts of the country and increasing maximum temperatures its southeastern and south-central regions (Rahman et al., 2018). Seasonal and geographical variations in precipitation are also observed in Bangladesh. Annual rainfall is than 1,400 mm in the west-central region, while the northeast and southeast regions each receive more than 3,000 mm annually. During the monsoon season, intense and heavy rains account for about 80% of all rainfall (Karmalkar et al., 2012; Thomas et al., 2013). Climate change-related issues such as gradual temperature rise and changes in rainfall patterns have had a significant impact on various sectors in Bangladesh, including agriculture, water resources, and public health (Kabir et al., 2009; Garai, 2014). Changes in temperature and rainfall patterns affect agricultural productivity. For example, minimum temperature, maximum temperature, and rainfall affect rice production variability in Bangladesh both positively and negatively (Sarker et al., 2012).

According to Van den Ban and Hawkins (2000), perception is the process by which we receive information or stimuli from our environment and transform them into psychological awareness in order to construct meaningful experiences of the world. Many factors, including education and experience, influence the accuracy of perception, and accuracy is crucial because actions taken based on incorrect perceptions can have negative consequences (Alam et al., 2017; Tripathi and Mishra, 2017; Foguesatto et al., 2018). It is widely recognized that humans are excellent observers of their environment (Salick et al., 2009; Turner et al., 2009). The concept of climate change is highlighted in several recent studies focusing on public perceptions about climate change (Dessai and Sims, 2010; Tiwari et al., 2010; Huda, 2013; Yu et al., 2013; Manandhar et al., 2014; Kabir et al., 2016). Perceptions about climate change, according to Weber and Stern (2011), refers to how people view and assess climate change in all its facets. These perceptions are localized and influenced by people's beliefs and attitudes (Brody et al., 2008; Bunce et al., 2010; Speranza et al., 2010; Carlton and Jacobson, 2013). In terms of the socio-demographic dimensions of perceptions about climate change, most studies have been conducted in developed countries (Salick and Byg, 2007), and very few in developing countries. An example of the latter is Haq and Ahmed (2017), who examined this issue in Bangladesh. Students' and teachers' perceptions of climate change at different levels of institution (school, college, university) may vary depending on their academic background and previous experiences with the impacts of extreme weather events (EWE). How people perceive climate change is crucial, as people who believe in the reality of climate change are more likely to support initiatives aimed at preparing for it (Bateman and O'Connor, 2016; Mildenberger et al., 2019).

A number of studies have examined students' and teachers' perceptions of climate change at the secondary or university level (e.g., Lambert and Bleicher, 2013; Boon, 2016; Stevenson et al., 2016; Arini et al., 2017; Higde et al., 2017; Meilinda et al., 2017; Ceyhan and Mugaloglu, 2020; Chowdhury et al., 2021). Many studies indicate that teachers who are influenced by their beliefs in both the content they teach and the pedagogy they adopt (Mansour, 2013; Glackin, 2016). Teachers' beliefs indeed influence how they present the topic of climate change in the classroom (Seow and Ho, 2016). For example, when teachers are confident in teaching subjects related to climate change, students are demonstrate more interested in these subjects (Stevenson et al., 2016). Mostafa (2007) states that when teachers see environmental destruction as a simple phenomenon, their approach to teaching about it is less reliant on scientific ideas. Over time, this shapes students' perceptions because they see the topic as a matter of memorizing concepts and not as a contextual problem that may threaten their future lives. In Puerto Rico and Florida, researchers studied two groups of science teachers and found that many believe that the loss of the ozone layer is the only cause of climate change (Herman et al., 2017).

This study aims to examine how different types of academic institutions (public or private), disciplinary backgrounds, and experiences with climate change impacts influence teachers' perceptions about climate change. To examine this issue, we asked our participants whether they had noticed any recent significant changes in temperature and precipitation, whether they believed that events such as floods, hurricanes, and droughts were due to climate change, and how they thought the effects of climate change could be mitigated by humans. We also wanted to know the extent to which teachers view climate change as an important issue that they discuss with their colleagues. Since the way teachers from different academic disciplines view climate change and its impacts can have a significant impact on how their students ultimately perceive the issue. In addition, the results of this study can support the implementation of changes in current educational policy and curriculum vis-à-vis climate change. As stated above, the country is highly vulnerable to climate change and faces highly frequent EWEs such as flooding, sea level rise, drought, tropical cyclones, and storm surges (Huda, 2013) and is also economically dependent on natural resources and rain-fed agriculture (FAO, 2007). Meeting these challenges requires adequate courses, training components, and programs for students, teachers, and all educational levels.

The article is organized as follows. It begins with the background and introduction to our research, followed by a presentation of the relevant literature and conceptual framework for this study. The methodology section describes the research methods used as well as the process to select the target population and educational institutions. Then the results are analyzed to understand teachers' perceptions about climate change and how they differ according to various sociodemographic factors. Finally, we conclude with a discussion and conclusions section in which we highlight the main limitations of this study and make suggestions for further studies.



METHODOLOGY


Literature Review

Climate change is an important component of global educational goals, particularly in terms of curricula, as represented, for example, the Next Generation Science Standards (NGSS Lead States, 2013) in the USA and National Curriculum in England: Science Programmes of Study (Department for Education, 2015). In addition, Japan, along with a number of other countries, has begun to incorporate the principles in UNESCO's Climate Change Education for Sustainable Development (UNESCO, 2010) into its curricula (Japanese National Commission for UNESCO, 2012). To promote climate literacy among current and future generations, educating children can be a useful strategy (Ennes et al., 2021). Students are particularly motivated by their teachers' lessons. This means that the accuracy of teachers' perceptions about climate change is very important to the younger generations' awareness of climate change. There are many factors that can affect teaching and learning about climate change, such as political controversies (Kahan et al., 2012; Plutzer et al., 2016), lack of educational prerequisites (Arslan et al., 2012; Hestness et al., 2014), and misconceptions (Breslyn et al., 2017). A recent 2019 Oxfam climate change survey found that 69% of UK teachers want more climate education in schools, and 70% agree with drastic changes to UK legislation to bring the education system up to speed (YouGov, 2019). It is clear in many studies that education is important for addressing climate change (Huda, 2013; Smith et al., 2014; Taylor et al., 2014). In his study, Eze (2020) found that teachers with a master's degree have a higher mean score for climate change awareness than those with a bachelor's degree; in contrast, the latter show a higher propensity to engage in pro-environmental behaviors than the former.

Ayanlade and Jegede (2016) showed that environmental science graduates had more experience with climate change in the classroom than those in other disciplines in Nigeria. Beck, Sinatra and Lombardi's (2013) study of two universities in the southwestern United States found that science, agriculture, and natural resources teachers had a much deeper understanding of climate change than engineering, business, and management teachers. Similarly, Mugambiwa and Dzomonda's (2018) study of students at a South African university found that science and agriculture students have a deeper understanding of climate change than health science and agriculture students. Hargreaves et al. (2003) also found that people with a science background are more likely to have a better understanding of climate change. In Bangladesh, Haq and Ahmed (2020) also found that a higher proportion of social science students agreed with the idea of anthropogenic climate change than in other sciences, and that students' perceptions of climate change were highly dependent on their experiences with the effects of extreme weather events in their hometowns. Eze (2020) studied both students and teachers from Nigeria and found that academic background was important to participants' awareness of climate change and their willingness to engage in environmentally friendly behaviors; in particular these were higher among social science students than science and humanities students; science teachers showed higher awareness of climate change compared to social science and humanities teachers; and social science teachers showed a comparatively higher mean score for willingness to engage in pro-environmental behaviors. The results of a previous study suggest that higher education institutions adopt new curricula and teaching strategies, as well as new assessment systems, to help students and teachers adapt their behaviors in the face of climate change and its impact on the environment (Ahmed et al., 2021). All in all, it is not easy to understand perceptions about climate change as these are determined by a variety of factors, as shown in Figure 1.


[image: Figure 1]
FIGURE 1. A conceptual framework of factors in teachers' perceptions about climate change.




Target Population, Sampling, and Data Collection Techniques

The way teachers perceive climate change or environmental change is fundamental to their students' perceptions about climate change. To uncover this phenomenon this study focused on high school and college teachers. We selected teachers from one public school and two private schools (from a total pool of two public schools and colleges and 17 private schools and colleges) in the upazila (county) of Sylhet Sadar in northeast Bangladesh as a sample to investigate how teachers' socio-demographic profile, disciplinary background, and experiences with the impacts of EWEs influence their perceptions about climate change. The public institution selected was the Sylhet Govt. Pilot School and College, one of the oldest schools in Sylhet (founded in 1836). The private institutions were Amberkhana Girls' School and College (established in 1973) and Women's Model School and College (established in 2013). Table 1 shows a breakdown of the sample by school. the school's name, school type, total number of teachers, number of data collected and response rate of each school in the sample.


Table 1. Breakdown of study schools and participants.
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This study is designed as a descriptive study, which is the most common form of social research and attempts to describe situations and events in detail (Babbie, 2004). It is based on a primary survey with a self-completed questionnaire. This choice of survey methodology is supported by other studies (Mugambiwa and Dzomonda, 2018; Ahmed and Haq, 2019; Chowdhury et al., 2021; Ahmed et al., 2022). The questionnaire was designed to achieve the objective of this study by focusing on participants' academic background, direct experiences with climate events, involvement in climate/environment-related organizations and academic courses, and other factors. We asked all respondents about their educational and professional background, such as their education level [Secondary School Certificate (SSC), Higher Secondary School Certificate (HSC), undergraduate exams], teaching experience (in years), and level at which they teach (SSC, HSC, or both). We also asked respondents if EWEs had occurred in their region, if they were involved in an environmental organization, and if they had taken courses related to the environment, climate change, or disasters as part of their university curriculum. The study schools and colleges have teachers whose hometown is not Sylhet. We asked them whether they have experience with the effects of EWEs in their hometown, in the form of a yes/no question. The questionnaire also aimed to obtain information about respondents' understanding of and perceptions about climate change. We asked all teachers if they had heard the term “climate change,” if they understood its meaning, and if they believed events such as floods, hurricanes, and droughts were the result of climate change; these were also in the form of yes/no questions. We examined how respondents perceive changes in temperature and precipitation, with choices including “increasing,” “decreasing,” and “fluctuating.” The survey was conducted from January 10 to March 15, 2020. We discussed our research objectives and significance with all teachers at the study institutions and asked for their cooperation and participation in the study. We tried to collect data from all the teachers, but this was not possible as some were on vacation and others could not find the time. Finally, we were able to collect data from 95 of the 130 teachers, a response rate of 73%.



Measurement and Data Analysis

Among others, Verchot et al. (2007), indicate that the potential impacts of climate change include temperature increase, high or low precipitation, droughts, and sea level rise. Rising temperatures, fluctuating precipitation, changes in seasonal rainfall patterns, and frequent and severe EWEs have indeed been observed in Bangladesh and India in recent years (Shukla et al., 2015; Kabir et al., 2016). In this study, perceived temperature changes and perceived precipitation changes are considered as dependent variables or outcomes. The independent or explanatory variables are type of educational institution, level of education, academic discipline in SSC, HSC, and undergraduate studies, teaching experience (years), departments in which teachers deliver courses, proneness of hometown to EWEs, participation in an environmental organization, and taking a course on the environment or climate change. In this study, we used the chi-squared test to examine the independence between teachers' perceptions about climate change and their type of academic institution, disciplinary background, and participation in a climate change program. The study also used binary logistic regression (BLR) and multinomial logistic regression (MLR) models to determine the effects of explanatory variables on perceptions about climate change. Similar statistical techniques have been used in many other studies on perception (e.g., Brouder and Lundmark, 2011; Gebrehiwot and van der Veen, 2013; Manandhar et al., 2014; Ahmed et al., 2022). We performed multinomial logistic regression (MLR) for the dependent variable of perceived changes in precipitation (increasing, decreasing, and fluctuating) for more than two categories. MLR does not assume normality, linearity, and homoscedasticity. Although our sample size in the study was only 95, there is a guideline for conducting MLR that requires a minimum of 10 cases per independent variable (de Jong et al., 2019). The same ten explanatory variables were included in the MLR as in the BLR. Independent variables included type of educational institution, level of education, majors in SSC, HSC, and bachelor's degree, teaching experience, departments in which teachers teach (SSC, HSC, or both), proneness of hometown to EWEs, involvement in an environmental organization, and courses taken on the environment or climate change.




RESULTS


Background Information of the Respondents

The socio-demographic profiles of the respondents are shown in Table 2. The table shows that 60% of respondents were from private schools and 40% from public schools; 52.6% were male and 47.4% female; and most (72.6%) were Muslims and the rest (27.4%) belong to other religion. Also, 15.8% are senior and 84.2% early and mid-career; most (83.2%) have a master's degree or higher and 16.8% a bachelor's degree; 35.8 and 64.2% had a background in humanities/business and science, respectively, in their Secondary School Certificate (SSC) examination, while the corresponding percentages for their Higher Secondary School Certificate (HSC) examination were 41.1 and 58.9%, respectively, and at the bachelor's degree level, 60 and 40%, respectively. Of the respondents, 16.8% have extensive teaching experience, i.e., they have been in the profession for more than 20 years; the remaining 83.2% have less than that; and 57.9% were from the locality that they thought was prone to EWE, while 42.1% were not. Only 11.6% of respondents are involved in an environment-related organization, while 88.4% are not. A very small percentage of (9.5%) reported that they had taken a course on climate change, while most (90.5%) had not.


Table 2. Background information of the respondents.
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Respondents' Understandings About Climate Change

Figure 2 provides an overview of respondents' understanding of climate change issues. The study shows that the term “climate change” is familiar to both public school and private school teachers: 94.7% of the former and 86% of the latter said they had heard of the term, with only 5.3 and 14%, respectively, not having previously heard it. Most private school teachers (75.4%) said they believed temperatures were rising, while, most public school teachers (57.8%) perceived temperatures as fluctuating. There are also differences in opinion among teachers regarding annual precipitation: most public school teachers (57.8%) believe that precipitation is decreasing, compared to 31.6% of public school teachers; 44.7% of public and 22.8% of private school teachers perceive precipitation as fluctuating; more public school teachers (23.7%) believe that annual precipitation is increasing than private (19.3%). Most respondents overall believe that floods are due to climate change (92.1% in public, 93% in private schools); that cyclones are due to climate change (94.7% public, 98.2% private); that droughts are due to climate change (97.4% public, 96.5% private). Respectively, 94.7 and 79% of respondents in public and private schools believe that humans are capable of combating the effects of climate change, with 5.3 and 21%, respectively, not believing this. Most public school respondents (89.5%) said they have talked to their colleagues about climate change; among private school teachers, the percentage was 70.2%.


[image: Figure 2]
FIGURE 2. Climate change understandings of the respondents. (A) Heard the term climate change. (B) Know what climate change is. (C) Perceive changes in temperature. (D) Perceive changes in rainfall. (E) Believe floods are the result of climate change. (F) Believe cyclones are the result of climate change. (G) Believe droughts are the result of climate change. (H) Believe humans can combat climate change. (I) Discussed climate change with colleagues.




Teachers' Level of Education, Type of Educational Institution, and Perceptions of Climate Change
 
Type of Educational Institutions and Perceptions of Climate Change

Results indicate that there is a statistically significant difference between public and private school teachers in their perceptions about climate change (p < 0.05). Table 3 shows that there are differences between teachers in public and private schools regarding their perceptions about temperature and precipitation changes. Regarding temperature changes, 57.9% of public school respondents perceived temperatures as fluctuating and 42.1% perceived them as increasing, while 75.4% of teachers in private schools viewed them as increasing. Regarding precipitation, 44.7, 23.7, and 31.6% of public school teachers believe that precipitation is fluctuating, increasing, and decreasing, respectively, for private school teachers these figures are 22.8, 19.3, and 57.9%, respectively.


Table 3. Perceptions about climate change according to educational and teaching background.
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Academic Backgrounds and Perceptions About Climate Change
 
Educational Level

In this study we wanted to see whether the perception of climate change between private and public school teachers independent or dependent on the educational level of the teachers. We divided the educational level of teachers into two groups: bachelor's degree and master's degree or higher. The result illustrates that there is no statistically significant relationship between educational level and perceptions about climate change (p > 0.05). In terms of perceptions about temperature change, the majority of teachers overall perceived an increase, but the percentage was comparatively higher among teachers with postgraduate-level education (see Table 3 for details). For precipitation, the majority of respondents noticed a decrease (48.1% master's or higher, 43.8% bachelor's); some noticed a fluctuation (32.9% master's or higher, 25% bachelor's); others noticed an increase (19% master's or higher, 31.3% bachelor's).



Study Area at SSC Level

In Bangladesh, there are three departments at the secondary level (grades 9 and 10) or higher secondary level (grades 11 and 12): humanities/business, and sciences. While there are some common courses for all departments, course offerings are specific for each department. We wanted to understand what role the previous educational background of secondary or higher secondary teachers' plays in their perceptions about climate change. Our findings indicate that respondents' perceptions of temperature changes vary significantly by SSC subject area (p <0.05) but for precipitation do not vary significantly by SSC subject area (p > 0.05) (see Table 3). Results also show that most of the surveyed teachers who took the humanities or business stream at SSC level believe that the temperature is fluctuating (55.9%), for sciences the figure was even higher at 71.1%. Regarding precipitation, teachers with different educational backgrounds in the SSC survey believe it is decreasing; others felt that it is fluctuating (38.2% in humanities and business, 27.9% in sciences) or increasing (14.7% in humanities and business, 24.6% in sciences).



Study Area at HSC Level

Teachers' perceptions about temperature variability are dependent to their education in humanities, business, or the sciences (p <0.05), but that their perceptions about precipitation variability is found independence to their HSC education (p > 0.05). Most teachers who took the HSC exam for humanities or business believe that temperatures are fluctuating (51.3%); the rest believe it is rising (48.7%). In contrast, for the HSC science graduates, a far greater proportion believe they are rising (71.4%); others perceive fluctuations (28.6%). Regarding precipitation, teachers in both section groups believe that precipitation is decreasing (48.7% in humanities and business, 46.4% in sciences); others see it as fluctuating (33.3 and 30.4%, respectively) or increasing (17.9 and 23.2%, respectively).



Background at the Bachelor Level

We examine whether respondents' perceptions of climate change were related to their undergraduate disciplinary background. The results show there may be independence between undergraduate disciplinary backgrounds and teacher perceptions (p > 0.05). 56.1% of humanities and business teachers and 71.1% of science teachers believe temperatures are rising; these figures, respectively, are 43.9 and 28.9% for those who see it as fluctuating. For precipitation, on the other hand, Table 4 shows that 47.4% for both groups believe it is decreasing; others believe it is fluctuating (26.3% humanities and business, 39.5% sciences) or increasing (26.3 and 13.2%, respectively, sciences).


Table 4. Parameter estimates for perceived temperature changes.
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Teaching Experience and Teaching Level

In this study, we found respondents' perceptions about climate change may not be related to their teaching experience and levels at which they teach (p > 0.05). The majority of teachers believe that temperatures are rising: 63.3% for those with 20 years' teaching experience or more and 56.3% for those with less. Those who saw temperatures as fluctuating stood at 43.7% for the former and 36.7% for the later. Regarding precipitation, those who feel it is decreasing represent 48.1 and 43.8%, respectively, fluctuating, 30.34 and 37.5%; and increasing, 21.5 and 18.8%. In addition, the majority of teachers who teach at either the SSC or HSC level (58.9%) or both levels (72.7%) believe that temperatures are rising. Teachers who teach at only one of the levels are more likely to believe that temperatures are fluctuating (41.1%) than those who teach at both (27.3%). Teachers in both groups believe that precipitation is decreasing (45.2% for either SSC or HSC teachers and 54.5% for those who teach both), while some believe that temperatures are fluctuating (32.9% for the former, 27.3% for the latter) and others believe that precipitation is increasing (see Table 3).




Vulnerability of Hometown to EWEs

We considered the vulnerability of respondents' hometown to extreme weather events (EWEs) to examine whether it is associated with changes in teachers' perceptions of climate change. We found that perceptions of temperature change did not differ significantly depending on whether respondents perceived their areas to be vulnerable to extreme weather events (p > 0.05). Perceptions about precipitation change, however, do vary significantly between the two groups (p <0.05). Table 3 shows that respondents who believe their hometown is at risk from EWEs and those who do not both perceive temperatures as increasing (56.4 and 70%, respectively). The former are more likely to think of temperature as fluctuating (43.6%) than the latter (30%). Regarding changes in precipitation patterns, most respondents in both categories believe it is decreasing (54.5 and 37.5%, respectively); others see it as varying (34.4 and 27.5%) or increasing (10.9 and 35.0%).



Participation in Climate-Change-Related Programs
 
Involvement in an Environmental Organization

Table 3 shows no statistically significant relationship between respondents' perceptions about climate change and their involvement in an environmental organization (p > 0.05). Respondents who are involved in an environmental organization are more likely to believe that temperatures will fluctuate (54.5%) than increase (45.5%); those who are much more likely to believe that temperatures will rise (64.3%) than fluctuate (35.7%). The biggest shares of respondents who are or are not involved in environmental organizations believe that precipitation is decreasing (45.5 and 47.6%, respectively); others see it as fluctuating (27.3 and 32.1%) or increasing (27.3 and 20.2%).



Climate-Change-Related Course Completion

The results illustrate that respondents' perceptions about climate change are not related to whether or not they have taken an environmental course (p > 0.05). Table 3 also shows that 66.7 and 33.3% of respondents who have taken an environmental course believe that temperatures are fluctuating or rising, respectively. Of the respondents who have not taken such a course, 65.1% believe that it is rising and 34.9% that it is fluctuating. For precipitation, respondents who have taken such a course generally believe that precipitation fluctuates (55.6%); in contrast, those who have not tend to see it as decreasing (50.0%).




Binary Logistic Regression Model of Perceived Temperature Changes

BLR analyses revealed that two predictors significantly explain the regression model for perceptions that temperatures are increasing: type of educational institution and teaching level. Teachers at public institutions are less likely to perceive temperature increases compared to those at private institutions. In addition, our findings also show that teachers who teach at both the SSC and HSC levels are less likely to perceive temperatures as increasing than those who teach at only one of those levels. Although other variables are not statistically significant, they have a significant likelihood ratio to explain the trend of association. We found that teachers who held a master's degree or higher are three times more likely to perceive temperatures as increasing than those with only a bachelor's degree (see Table 4).



Multinomial Logistic Regression Model of Perceived Changes in Rainfall

MLR analyses revealed that four predictors explain the pattern of perceived change in rainfall: type of institution, bachelor-level study area, hometown vulnerable to EWEs, and completion of environmental or climate-change-related courses (see Table 5). Teachers with a science background in their undergraduate education were 18.8 times more likely to perceive rainfall as increasing. Despite a negligible association, some predictors exhibit exceptional odds ratios to explain the trend of effects on the outcome variable. Teachers with a bachelor's degree are 4.1 times more likely to perceive rainfall as increasing than those with a postgraduate degree. Teachers with science experience in SSC and HSC are less likely to perceive that rainfall is increasing, as are teachers with <20 years of teaching experience compared to those with more. In addition, teachers who teach at the SSC or HSC level, who consider their hometown as vulnerable to EWEs, and who have taken an environmental or climate-change-related course are, respectively, 1.8, 1.9, and 3.9 times more likely to perceive that rainfall is increasing. Finally, teachers who are members of an environmental organization are less likely to think that rainfall is increasing.


Table 5. Parameter estimates for perceived changes in rainfall.
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Five predictors explain perceptions of declining precipitation: type of institution, undergraduate study area, teaching level, whether their hometown is vulnerable to EWEs, and whether they have taken courses related to the environment or climate change. Teachers at public institutions are less likely to feel that precipitation is decreasing. Teachers with a science background in their undergraduate education are 11.3 times less likely to perceive that rainfall is decreasing. In addition, teachers who teach in at either SSC or HSC level are 5.6 times more likely to perceive that precipitation is decreasing than those who teach in both. Teachers who said that their hometowns are vulnerable to EWEs are less likely to perceive that precipitation is decreasing, as are those who have taken courses on the environment and climate change.




DISCUSSION

This study shows that teachers in both public and state schools and colleges are familiar with the term “climate change” and its meaning. In both primary and secondary schools in Bangladesh, there are science- or environment-related subjects that relate to climatic events. All teachers need to teach their students about climate challenges. They should also keep abreast of the latest developments in global climate change. We also found through this study that a large proportion of teachers often converse about current climate change issues with their colleagues, which is a useful source of information for understanding the concept. Similar results were found in other studies in Bangladesh (Huda, 2013; Kabir et al., 2016; Ahmed and Haq, 2019) and other countries (Yu et al., 2013; Abegaz and Wims, 2014). In contrast, Anik and Khan (2012) argue that a small proportion (10%) of respondents in the northeastern region of Bangladesh had good knowledge of climate change.

Shahid et al. (2012) observed changing temperature and precipitation patterns in Bangladesh in studies. We asked our participants how they perceived temperature changes in their environment. Most public school teachers felt that the average temperature had increased, while most private school teachers perceived the temperature as fluctuating. There were also differences in perceptions about annual precipitation between the two groups of teachers. Private school teachers are more likely to perceive a decrease in precipitation than public school teachers. A significant number of teachers from both categories also perceive variations in precipitation (public: 44.7%, private: 22.8%). Many studies conducted in different parts of the world have also examined how local people perceive changes in temperature and precipitation patterns. In northern Thailand, Manandhar et al. (2014) found that the majority of participants perceived an increase in the amount of rainfall and a decrease in the number of rainy days over the past two decades. Most households noted that rainfall, which used to start in mid-April, was now starting later, in mid-May or June. Tiwari et al. (2010) also found that perceptions about rising temperatures were most commonly reported in Nepal. Similar results were also found in southern Ethiopia (Debela et al., 2015) and India (Shukla et al., 2015). Teachers in public schools are more likely to believe that humans are capable of coping with the effects of climate change. This result emerges from Morgado et al. (2017) survey in Portugal, Mexico, and Mozambique, where they found that the vast majority of respondents believe that humans can mitigate the effects of climate change (97–100%).

In this study, we examine how teachers' perceptions of climate change vary with their type of educational institution, disciplinary background, and personal experiences with climate change. We find that the type of institution and study areas in which they teach were significantly associated with their perceptions of changing temperature, and the type of institution in which they teach, the subject area of their undergraduate degree, their hometown's vulnerability to EWEs, and having taken environment- or climate-change-related courses explained statistically significant associations with their perceptions of precipitation change. We also found that public school teachers were less likely to perceive that temperatures were rising compared to private. Haq and Ahmed (2020) conducted a survey of university students and found that perceptions of climate change differed significantly depending on whether they were involved in an environmental organization or had taken an environment-related course. However, we found no statistically significant relationship between these factors and teachers' perceptions of climate change. We did find that teachers with a science background in their SSC and HSC were more likely to perceive temperatures as increasing, but if their science background was at the bachelor level they were less likely to perceive temperatures as increasing than their counterparts. We also found that length of teaching experience plays a role in explaining teachers' perceptions about climate change. Teachers with more than 20 years' experience are 2.4 times more likely to perceive a temperature rise than those with <20 years' experience, while the latter are less likely to perceive a decrease in precipitation than the former. One possible explanation for this result is that younger teachers are more interested in current and updated information. As a result, they are more aware of recent changes in temperature and precipitation in their area. These findings are similar to other studies (e.g., Beck et al., 2013; Ayanlade and Jegede, 2016; Mugambiwa and Dzomonda, 2018). Finally, teachers who consider their home area vulnerable to EWEs are 1.7 times more likely to observe temperatures as increasing than teachers who do not consider their home area vulnerable to EWEs.



CONCLUSION

This study represents one of the few attempts to examine perceptions about climate change among teachers in schools and colleges in Bangladesh. Our findings can contribute to education policy in Bangladesh and can be compared to other cases in other South Asian countries. They demonstrate the importance of understanding the differences in teachers' perceptions of climate change based on their academic disciplinary background, their participation in climate change programs, and their experience of extreme weather events. We suggest that teachers be given ample opportunities to discuss various climate-related topics with their students, with proper instruction and guidance to be included in the curriculum. Moreover, efforts should be made to educate teachers on various climate issues by organizing seminars, conferences, etc., where local and international experts share their knowledge, experiences, and suggestions. This undeniably calls for a comparison of teachers' perceptions about climate change in a larger number of schools and colleges, and findings based on information gathered from a large sample could inform the inclusion of climate/environment-related courses at different educational levels and mandatory climate-change-related training for teachers. We acknowledge that one of the major limitations of the study is that it only covers and compares one public and two private schools/colleges. Our sample was thus too small to generalize about climate change perceptions among teachers at a variety of educational institutions. In addition, more research is also recommended focusing on country's the northern and southern regions, to reveal the difficulties more thoroughly. It is hoped that this kind of comparative research will help the relevant authorities and policymakers make decisions taking into account how the experience of different catastrophic events shapes perceptions about climate change and what should be done to mitigate the effects of climate change.
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