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Abstract
The current study addressed the depth of environmental education implemented in the syllabus of Malian primary education from the perspectives of pupils and teachers. This study aimed to (1) examine the curriculum and teaching methods provided in EE; (2) evaluate the knowledge of environmental education and behaviour towards environmental protection of primary school pupils and their teachers, and (3) examine the links established by pupils and their teachers between health and the environment. The study was conducted in two primary schools selected by the Pedagogical Animation Centre of Sogoniko, Bamako. The participants comprised four teachers and fifty-two pupils. A descriptive research design was employed with a qualitative and quantitative approach. The syllabi of grade 4 and grade six were analysed to explore environmental education topics.  Interviews were conducted with teachers and pupils to investigate their knowledge of environmental education. Additionally, a questionnaire was administered to pupils to examine their knowledge of environmental education. Moreover, participant observation was undertaken of the school environment and classroom, aiming to evaluate teachers' and pupils' behaviour towards the environment and the links established between health and the environment. The findings indicated that the course content relating to the environment remained unclear. The schools suffer from the teaching materials and techniques on environmental issues. Moreover, the pupils and teachers are not properly engaged with the school environment, and their activities regarding healthcare are not safe.
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1. Introduction 
Humanity has been experiencing drastic climate changes, with genuine concerns for sustainability. Therefore, human life is based on education. The line that distinguishes humans from other animals and makes them the most powerful and intelligent beings on the planet is education (Patel, 2023).
Indeed, the whole world notes with bitterness the effects of climate change (CC), mainly caused by the emission of greenhouse gases through human development activities(IPCC, 2021; Koutsoyiannis, 2021). Consequently, these issues subsequently led to the idea of sustainable development (SD), which aims to improve the quality of a state through organising actions, behaviours, and, most importantly, a form of governance that prioritises the well-being of communities(Johan et al., 2022; Mustajoki et al., 2022). 
Environmental education enables people to form long-term attitudes about the environment. This encourages active participation in environmental conservation (Altin et al., 2014). Education on climate change and environmental degradation is an important instrument for mitigating the current global warming crisis(Busch et al., 2018; Ledley et al., 2017; Molthan-Hill et al., 2025) and encouraging strategic climate action (UNESCO, 2026). Education is an enabler for communities and individuals when it comes to deciding how to reduce climate change and build the capacity to adapt to the impending severe climatic impacts (Molthan-Hill et al., 2025; UNESCO, 2026). Moreover, education is crucial for promoting SD and increasing people's capacity to handle environmental and development challenges, along with the dynamics of both physical-biological and socioeconomic environments (Anderson, 2010, 2012; Roemhild & Gaudelli, 2021).
Environmental knowledge, individuals' attitudes toward the environment, and personal participation have been proposed as variables that influence environmentally conscious actions (Altin et al., 2014; Salı et al., 2015). Environmental education in Malian primary schools is typically offered in Social Sciences or Natural Sciences classes. Especially Natural and observation Science and reading classes cover most of the environmental education. The primary school curriculum was changed in 2016. There are a limited number of studies in Mali about environmental knowledge and attitudes towards health and the environment. Previous research was carried out at primary schools (Doumbia et al., 2025) or lower secondary schools (Doumbia et al., 2026). These researches focused on learners' perception, knowledge and motivation of climate change. Therefore, there are gaps in examining curriculum content and pupils' and their teachers' knowledge about environmental education as well as their attitudes and a healthy school environment.

This study aims to analyse Environmental Education (EE) in public primary schools in Mali. To achieve the specific objectives, it seeks to:

(1) examine the curriculum and teaching methods provided in EE; 

(2) evaluate the knowledge of environmental education and behaviour towards environmental protection of primary school pupils and their teachers, and 
(3) examine the links established by pupils and their teachers between health and the environment.
2. Methodology 
2.1 Study area and participants 
This study was conducted in Bamako, the capital city of Mali. The data were collected in two primary schools selected at the Pedagogical Animation Centre (CAP) of Sogoniko. This CAP was chosen because of the diversity of the schools it holds and the immediate affirmative feedback from the director of the CAP to carry out the study in the schools maintained. 
The study sample was selected using simple random sampling and purposive sampling. The pupils were selected based on Article 34 of the Malian Educational Orientation Law, which stipulates that children as young as six must attend primary school. As a result, any pupils who began school before or after six years old are excluded. The two schools were coded as School A and School B. The study focused on primary school pupils in grades 4 and 6, the last of the preparatory (level 2) and consolidation (level 3) classes. The pupils’ ages ranged from 9 to 11 years. 
School A comprised 59 pupils, including 28 pupils from grade 4 and 31 pupils from grade 6. School B consisted of 67 pupils, including 32 in grade 4 and 35 pupils in grade 6. The population comprised a total of 126 pupils from two schools. The sample size was determined using the Raosoft 2004 sample size calculator. Therefore, a sample size of 96 was determined among a population of 126 pupils.

We drew the list of pupils and randomly selected the participants. According to the sample size (96), forty-eight pupils were selected in each school. Therefore, following the exclusion criteria, this study's sample consisted of eighty-four (84) pupils, forty-five (45) of whom were from school A and thirty-nine (39) of whom were from school B. At school A, twenty-one (21) pupils were from grade 4, with ten boys and eleven girls and twenty-four (24) from grade 6, with fourteen (14) boys and ten (10) girls. Accordingly, in School B, twenty (20) pupils were from Grade 4, eight (8) boys and twelve (12) girls, and nineteen (19) were from Grade 6, with ten boys and nine girls. Forty-one pupils were from Grade 4, and Grade 6 pupils consisted of forty-three pupils. Moreover, the study comprised forty-two boys (50%) and forty-two girls (50%). Four (04) teachers from each class were purposively selected. The head teachers of the two primary schools were also selected as resource persons in the study.
2.2 Data collection and analysis 
This study used a mixed method, which included a survey, interview, observation, and document analysis. The survey instrument was a questionnaire administered to the pupils. The survey covered the characteristics of the respondents, with four (04) open-ended questions and three free questions. It collected information about the pupils' knowledge of the environment, the modules taught, and their teachers' teaching methods and materials.  Pupils were asked about their understanding while pupils' responses were distributed as “everything around us, an invention and the environment we live in”. In the second question, pupils were asked about the elements of the environment. The responses included Trees, Animals, Water, Houses, Wildlife, Buildings and Men. The third question asked about pupils’ understanding of environmental destruction and the consequences of ecological destruction. Therefore, the respective responses were as follows: bushfires, cutting down trees, Abusive wildlife killing, Water wasting, Pollution and Household waste and Getting sick, forest disappearing, short rainfall during the rainy season, and Abundance of rains during the dry season. In addition, four open questions were asked about the environmental topics in the syllabus and their teachers' teaching materials and resources.
Teachers were interviewed to explore the topics of environmental education used in their teaching-learning process, the methods and materials used in environmental education, and the professional development in which they participated. The training modules, methodologies, teaching materials, and recommendations were covered during the interviews. They were also asked about pupils' behaviour toward the environment. The school principals were asked about the environmental education project implemented in their schools and pupils' and teachers’ behaviour toward the environment. The observation grid made it possible to observe the classrooms, playgrounds, pupils’ and teachers’ behaviours, and the immediate surroundings of the schools. The syllabuses of grade 4 and grade 6 were analysed to identify environmental education topics in the school programmes. The analysis was based on the five competency domains of the Malian curriculum, including Languages and Communication (LC), Personal Development (DP), Science, Mathematics and Technology (SMT), Human Science (SH) and ARTS. The survey data were processed using the Statistical Package for Social Sciences (SPSS) version 29. The interviews and the observation data were processed manually. The teachers’ interviews were coded from (Teacher 1) to (Teacher 4), and the pupils’ open questions were coded from Pupil 1 to Pupil 84.
3. Results 
3.1 Topics and teaching methods of Environmental Education 
The environment is not taught as a separate discipline in the different primary schools of study. The information collected from teachers reflects the observed reality: “We have some modules including Geography, Family economics, Morals education, Observational sciences and reading that we teach pupils, therefore during these modules teaching we explain the environment… however from two years ago, at the beginning of the school, the government provides a model lesson about the environment to be taught in the classes as the first lesson” (Teacher 1).
The methods used were more or less the same in both primary schools. Therefore, teachers used the blackboard, pictures in books, and concrete objects - if there were any - to illustrate their lessons. Moreover, the pupils mentioned a variety of teaching materials that their different teachers use, including the Observational Sciences book. “The teacher presents the environment in the Science and Geography book, according to (Pupil 1). “There are days when the teacher teaches crop rotation and illustrates crop development on the board”, says another (Pupil 17).
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3.2 Knowledge and behaviour of pupils and their teachers

Throughout the school observation process, the researchers examined the interaction of the pupils and their teachers within their working environment, particularly the classrooms, playgrounds, and toilets. While the classrooms appeared the most maintained, the playground was maintained less, and the toilets were the least maintained overall.
The teachers, in turn, organised classroom sweeping sessions for the females in their respective classrooms. The teachers prepared and managed a general cleaning operation or maintenance of the school’s compound every Friday.

“…We aim to inculcate an attitude of cleanliness in pupils, " according to a school director. However, “Pupils are often primarily responsible for the state of the toilets as well as the schoolyard. We plan cleaning sessions, but some of them always take the opportunity to go home” (Teacher 4). Another (Teacher 2) mentioned that “…pupils prefer to sit in the unclean classroom, or when the teacher enters, they start sweeping the class”.
[image: image4.jpg]e MAssainissamont Pouple - Un But - Une Fol
% Développement Durable Un Peuple Une

{ — i
|
x
|
|
)

s
gef o




[image: image5.jpg]85

Année 20...../20.





[image: image6.jpg]oVt FUHAVUL, AR S vam @Mg&‘ A D&‘M,itjwi =L <PA
Xk de Mnaa}m; & cloce - Mﬁ& 4

T a,qgen Rz 4 €€ Haﬂ{dﬁﬂ{‘ﬂ’}L






3.2 Pupils’ knowledge about the environment
To address this concern, the researchers asked the pupils four questions: What is the environment? What are its elements? What can destroy the environment? What are the consequences of environmental destruction? Tables 1, 2, 3 and 4 present the data collected.

Table 1 presents the data on pupils’ knowledge about the environment, distributed by grade. It reveals a significant prevalence of response 1. The pupils emphasised the widely recognised definition. Accordingly, the environment is “everything around us” (61.9%). On the other hand, many also indicated that “it is the environment we live in” (29.8%). In terms of education level, in the same table, the percentage of the pupils in grade 4 and grade 6 was almost the same, 28.6 % and 33.3%, respectively, in their citation of “Everything around us”.
Table 1: Cross-tabulation of Pupils’ knowledge about the environment, distributed by grade
	Responses
	Grade 4
	Grade 6
	Total

	
	f
	%
	f
	%
	f
	%

	Everything around us
	24
	28.6
	28
	33.3
	52
	61.9

	An invention     
	4
	4.8
	0
	0.0
	4
	4.8

	The environment we live in
	13
	15.5
	12
	14.3
	25
	29.8

	Don't know 
	0
	0
	3
	3.6
	3
	3.6

	Total 
	41
	48.8
	43
	51.2
	84
	100


Note* Percentages and totals are based on responses.

Table 2 shows the proportion of responses 1 and 2. The pupils recognise the relevance of Greenhouse gases (CO2) when identifying the environmental components of “Men” (71.4%), “Animals” (60.7%), and “Trees” (58.3%).

They also mention “Water and wildlife (53.6%), “Houses” (40.0%). There are no higher differences between the percentages of Grade 4 and Grade 6 regarding “Men (33.3 % and 38.1%). Their responses are closed for trees 26.2% and 323.1% and “animals (28.6% and 32.1%), respectively. “The driving cars and food are the elements of the environment”, as stated by (Pupil36) about other elements.
Table 2: Cross-tabulation of Pupils’ understanding of the elements of the environment, distributed by grade.
	Responses
	Grade 4
	Grade 6
	 
	Total

	
	f
	%
	f
	%
	f
	%

	Trees
	22
	26.2
	27
	32.1
	49
	58.3

	Animals
	24
	28.6
	27
	32.1
	51
	60.7

	Water
	15
	17.9
	30
	35.7
	45
	53.6

	Houses
	16
	19.0
	18
	21.4
	34
	40.5

	Wildlife
	19
	22.6
	26
	31.0
	45
	53.6

	Buildings
	5
	6.0
	10
	11.9
	15
	17.9

	Men
	28
	33.3
	32
	38.1
	60
	71.4

	Others
	1
	1.2
	0
	0
	1
	1.2

	Total  
	41
	48.8
	43
	51.2
	84
	100


Note* Percentages and totals are based on responses.
Table 3 presents findings about environmental destruction. The answers are as diverse as they are varied. However, the pupils cited “Household waste” (53.6%) thrown in the streets and water (40.5%) as the leading causes of environmental destruction, followed by the abusive “Cutting down trees” (39.3%).
Moreover, as cited by (Pupil75), “When we plant trees, and we do not water them, they will die”, as well as (Pupil11), who said that “…if there is no rainfall to water the forest, all trees will disappear”. They also indicated that “Pollution” (31.0%), “Bush fires” (28.6%) and “Abusive wildlife killing” (16.7%) destroy the environment, as shown in Table 3. “The schoolyard is dirty with dry leaves from trees”, and “the war can destroy the environment”, according to (Pupil20). 
Table 3: Cross-tabulation of Pupils’ understanding of the causes of environmental destruction, distributed by grade
	Responses
	Grade 4
	Grade 6
	Total

	
	f
	%
	f
	%
	f
	%

	Household waste                    
	20
	23.8
	25
	29.8
	45
	53.6

	Water wasting                        
	16
	19.0
	18
	21.4
	34
	40.5

	Cutting down trees                 
	16
	19.0
	17
	20.2
	33
	39.3

	Pollution
	12
	14.3
	14
	16.7
	26
	31.0

	Bush fires 
	10
	11.9
	14
	16.7
	24
	28.6

	Abusive wildlife killing         
	6
	7.1
	8
	9.5
	14
	16.7

	Others  
	4
	4.8
	7
	8.3
	11
	13.1

	Total
	41
	48.8
	43
	51.2
	84
	100


Note* Percentages and totals are based on responses.
Table 4 demonstrates the responses to the questions on the consequences of environmental destruction. Accordingly, pupils mostly say environmental destruction can result in “getting sick” (52.4%). They mentioned “forest disappearing” as a consequence of environmental degradation at (25.0%). The following consequences of environmental degradation were the “short rainfall during the rainy season” and “the abundance of rainfall during the dry season”, respectively cited by (13.1%) and (10.7%). According to (Pupil39), “…we can get food insecurity”. 
Table 4: Cross-tabulation of Pupils’ answers about the consequences of environmental destruction, distributed by grade.
	Responses
	Grade 4
	Grade 6
	Total

	
	f
	%
	f
	%
	f
	%

	Getting sick                               
	21
	25.0
	23
	27.4
	44
	52.4

	Forest disappearing
	9
	10.7
	12
	14.3
	21
	25.0

	Short rainfall during the rainy season                                             
	4
	4.8
	7
	8.3
	11
	13.1

	Abundance of rainfall during the dry season                                    
	3
	3.6
	6
	7.1
	9
	10.7

	Others  
	3
	3.6
	6
	7.1
	9
	10.7

	Total
	41
	48.8
	43
	51.2
	84
	100


Note* Percentages and totals are based on responses.
4. Discussion 
This study has contributed to the knowledge of teaching environmental education in the primary school syllabi.  The overall assessment of the outcomes indicates this assertion.

From the findings, it appears that Environmental Education is being taught. However, the significant environmental teaching programmes available are summarised in the information provided to pupils while teaching other disciplines, as found in (Nicolas, 2016; Shin & Akula, 2021). Therefore, it is not enough to take adequate climate action. When the teacher teaches the Observation Sciences and Geography course, the environment is handled as a subject. Additional dimensions of the topic are addressed through the modules of Moral Education, Family Economics, and Reading and cleaning activities (Colucci-Gray et al., 2006; Djane et al., 2009). Furthermore, the researchers observed that the teaching materials were insufficient for primary school pupils to understand the issue of the environment adequately (Drewes et al., 2017). Additionally, drawing on the chalkboard or using pictures from a book does not appear to express enough information (Nicolas, 2016). One of the survey's most important findings is the relevance of New Information and Communication Technologies (NICT). None of the schools involved in the research had a computer centre or a computer with an Internet connection, similar to findings by (Nicolas, 2016; Ogbuigwe, 2008). We found from (Yogo, 2016), that it is vital to take a transformational approach to pedagogical practices to increase the emancipatory efficiency of future eco-citizens. Therefore, although environmental textbooks and activities are available, the lack of a computer centre is a challenge to ecological education (Nicolas, 2016). The computer would be a tremendous tool to help provide engaging activities in environmental education for pupils. Documentary film screenings would greatly enhance that which textbooks, programmes, pedagogical approaches, and instructional materials attempt to achieve to be more effective in engaging in environmental preservation. As stated by (Sanogo et al., 2020), “the environmental teaching activities take place outside the official school curriculum”; our study confirms that point. Therefore, at this level, pupils are not well prepared to contribute to the better protection of the environment.
The field surveys conducted at both schools indicate that the students consider the environment as “everything around us” (60.7%).  Despite the provision of teaching, the pupils and even the school compound demonstrate unhealthy practices, as highlighted in the study of (Djane et al., 2009; Koffi et al., 2017; Nicolas, 2016). The area between two blocks of the school (from grade 1 to grade 3 and grade 4 to grade 6) serves as a dumping point for classroom rubbish or waste. Water pipes also exhibit leakage as they circulate the school. The toilets were in poor condition, and there was no functioning hand-washing facility; therefore, pupils’ practices regarding health care were not satisfactory (Kouakou et al., 2021; Sarkar, 2013). Moreover, none of them mentioned rising sea levels due to ice melting as one of the most significant factors in the environmental crisis, probably because Mali is a Sahelian country.

The pupils are aware of the impacts of environmental destruction on “getting sick” (52.6%), registered as one of the highest percentages observed during the surveys. Teachers were determined to keep children healthy, “…corporeal cleanliness is insufficient on its own, therefore we add environmental cleanliness”, says (Ti04). There is still more to be accomplished because an unhealthy atmosphere can lead to sickness (Djane et al., 2009; Nicolas, 2016), a consequence relevant to the studied schools. 
The pedagogical practices and teaching strategies have a significant influence on student learning. The main orientations of Mali's government education policy prescribe the competency-based curriculum approach, a global and systemic approach to learning. The competency-based approach advocated by pedagogical renewal aligns with the vision of ESD presented internationally (Pipon, 2014). New trends include systems thinking, eco-citizenship, and the emergence of broad ideas promoted from 1970 to 2000, which continue to interact in educational discourses (Colucci-Gray et al., 2006). As a result, the educational practises promoted by ESD help both teachers and pupils to find or relearn specific concepts that are critical to absorbing an increasingly complicated reality. However, some scholars (Anderson, 2010, 2012; Chairunnisa et al., 2022; Coyle, 2005; Djane et al., 2009; Koffi et al., 2017) emphasised the significance of preparing students for radical changes that will cause ethical and societal instability. School is essential for educating young people in climate resilience, sustainability and greening strategies to face the many problems caused by climate change, biodiversity loss, and pollution (Anderson, 2012; Colucci-Gray et al., 2006). Social learning and place-based pedagogies are international trends that move beyond climate and environmental awareness to empowerment and action (Centre for Research on Environmental Decisions, 2009; Cirillo & Hoyler, 2015). Sharon Danks (2010) emphasises the critical topic of young people's engagement with nature. Therefore, the creation of a garden or green areas enhanced by students can introduce a new socio-environmental dynamic to their environmental education; by further example, the school can welcome volunteer students to maintain the garden on its property over the summer (Pipon, 2014, p.54; Pruneau et al., 2008). Environmental education must be taught across all disciplines to extend beyond cognitive learning and into socio-emotional, active, and justice-oriented involvement in the environment (Hargis et al., 2021; Roemhild & Gaudelli, 2021; UNESCO, 2019). Two American researchers in pedagogy, Brian Gautreau and Ian Binns, also make learning in the community a bridge between various disciplines (Pipon, 2014). Moreover, Pruneau et al. (2005) attempted to explain the greenhouse effect to students through a pedagogy-based image, and the experiential pedagogy allowed them to motivate students to act in their society (Pruneau et al., 2008, p6.). Indeed, the interdisciplinarity advocated by this approach places students at the centre of their learning, transforming teachers into guides or leaders and students into agents of social and community transformation (Pipon, 2014). The Mali competency-based approach curriculum emphasises learners-centred methods, differentiated pedagogy, group pedagogy, and pedagogy by project (Anderson, 2012; Morton et al., 2010; Spence & Pidgeon, 2010) for framing the climate change message. Furthermore, pedagogical practises suggest and encourage additional functions in infrastructure for each school. Many schools worldwide already have solar panels, composters, beehives, green walls, and rainwater collectors in place to teach environmental knowledge and skills (Pipon, 2014); therefore, the studied schools can consider adopting similar practices.

5. Conclusion
At the end of the analysis, the researchers found that the environmental teaching provided in Malian schools is limited by certain shortcomings, as presented in the results. The lesson contents in Environmental Education are not sufficiently explicit. The teaching method suffers from the lack of adequate teaching materials. Regarding the pupils’ opinions and actions as well as the teachings provided, the researchers noted a mismatch in attitudes and behaviours of the pupils towards the environment. Accordingly, the link between health and the environment made by teachers and pupils revealed weaknesses. However, it is essential to understand the state of the risks faced and the social representations of the environment in the school. Definitively, EE would enhance sustainable development when it is appropriately provided and accompanied by adequate material and pedagogical tools in the daily modules of primary school pupils.
The researchers recognised that the consolidation of Environmental Education in primary schools required enormous efforts. Therefore, we recommend that governments enhance teachers' continuing training by providing materials on environmental education and integrate EE topics into formal curricula by advancing the three interlinked learning dimensions of cognitive, socio-emotional and behavioural. Moreover, training modules should be developed in collaboration with the National Directorate of Education and the National Directorate of Normal Education, with the assistance of financial and technical partners. This further necessitates the provision of contextualised teaching materials and school manuals for schools. The capacity building of teachers and the school management committees on EE and its monitoring are prerequisites for achieving EE. However, beyond the official language, French, initiating sessions in the local language with bilingual practices and materials (pupils’ mother tongue) in grades 4, 5, and 6, despite the significant ethnic group diversity in Mali, could perhaps contribute to a more robust understanding of the environmental issues. The above recommendations may empower learners to develop the knowledge, skills, values, and attitudes they need for a holistic learning experience that puts learners on a pathway of empowerment and transformation for a just, peaceful, and sustainable world.
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Photo 2: Books for teachers and pupils on climatic risks and flooding in Mali, which teachers focused on for their model lesson at the beginning of school but do not currently use in the classes.





Photo 1: An Observational Science Book in Grades 5 and 6








Photo 3: A School Compound Well Maintained by a Tree Plantation 





Photo 4: Runoff water and piles of garbage in the school compound close to classrooms
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