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This research focuses on the integration of sustainability into teacher 
education and the implementation of sustainability in primary education's 
pedagogical practices. By applying a mixed-methods design that 
incorporates quantitative surveys and qualitative case studies, the research 
assesses best practices, challenges, and emerging trends in the sociology of 
teacher education with a sustainability focus. The results indicate that there 
are large differences between regions regarding the inclusion of 
sustainability in teacher education, along with barriers such as insufficient 
faculty training, inadequate integration of sustainability into curricula, and 
even institutional inertia. Moreover, the study demonstrates that 
sustainability competencies can be effectively developed through 
experiential and problem-based learning strategies. In order to strengthen 
education for sustainability, the study suggests, in particular, policy changes, 
greater institutional assistance, and the construction of non-elastic 
pedagogy bases directed toward teacher education for sustainability. These 
findings contribute to the debate on educational change in the context of the 
need for more systematic approaches to teacher education aimed at 
establishing a sustainable society. 

INTRODUCTION  

Sustainability has reverberated as an issue of concern in global education, which has sparked a 
discussion on how educators are trained to integrate sustainability into their pedagogical 
practices. Teacher education programmes are critical for the long-term development of 
sustainability education because they prepare teachers to incorporate environmental, social, 
and economic sustainability components into their courses [1]. Still, current teacher training 
models do not provide adequate attention to sustainability, which results in many teachers 
being ill-prepared to tackle the severe global issues of today [2]. There is a greater call for a 
systemic change in pedagogical structure and content for improving teacher education [3]. As 
educational institutions across the globe strive to make their syllabi relevant to the United 
Nations Sustainable Development Goals (SDGs), the situation is becoming clearer. 

Although there is an increase in awareness related to sustainability in education, there is a 
notable gap on how training for teachers is provided in different regions and institutions. 
Research states that some countries have developed pedagogical strategies with a focus on 
sustainability, whereas other countries still use traditional methods devoid of interdisciplinary 
or experiential learning [4]. Comparative studies of different teacher education programmes 
show changes in the degree and stage of integration of sustainability that is determined by 
policies, institutional objectives, and available resources [5]. Inconsistencies of this nature 
indicate the need for an urgent research-based approach to the education for sustainability in 
teacher training institutions globally [6]. 

A great deal of the issue around embedding sustainability into teacher training programmes lies 
in the competence of the academic staff and support from the institution. Several instructors 
claim that there are too few training sessions available geared toward teaching sustainability 
and too few resources to properly teach environmental and social issues [7]. Further, it has 
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been said that in many teacher education programmes, lecturing is the dominating method and 
does not cultivate the atmosphere of independence and initiative needed for sustainability-
oriented education [8]. These problems require, first of all, a change in the design of 
professional development courses and in the curricula of pedagogical disciplines aimed towards 
sustainability [9]. 

One of the objectives of this study is to evaluate the contribution of teacher education 
programme(s) in the effective teaching of sustainability by discerning best practices and notable 
challenges. This study analyses the assimilation of sustainability into teacher training 
programmes in different national systems of education to illustrate teaching and institutional 
practices that promote sustainability education [10]. The conclusions will assist the discourse 
on the educational reform by providing substantiated advice on the changes needed in the aims 
and content of teachers’ education for nurturing sustainability [11]. This study considers the 
current pedagogical models and the teachers’ perceptions, and it aims to enact change on how 
teacher training colleges and universities incorporate sustainable development into their 
curricula [12]. 

Research Problem 

Regardless of the focus on sustainability in international education, several teacher training 
programmes do not seem to have a solid strategy for developing the pedagogical knowledge 
that educators require to teach sustainability appropriately [13]. Study [14] show that although 
sustainability is increasingly viewed as one of the most significant areas in education, it 
continues to be poorly implemented in the preparation of educators, which contributes to 
unsatisfactory instructional practices [14]. In addition, a large number of educators complain of 
insufficient institutional support, lack of professional development, and limited access to 
relevant teaching materials, which constrains their ability to teach sustainability concepts 
within the broader context of the subjects they are supposed to teach [15]. These shortcomings 
emphasise the reason for the analysis of teacher education programmes to determine the gaps 
and suggest measures that will improve the provision of sustainability education in the 
programmes. 

LITERATURE REVIEW 

Historical Perspective on Teacher Training & Sustainability 

The advancement of teacher training has, in the past, prioritised subject matter content and 
teaching methods, and has paid little attention to the aspect of sustainability education [19]. 
Education in teaching, as most other vocational training, had a strong focus on practices and 
gave preference to practice and content of a branch over systems that would deal with social 
and environmental issues [20]. As the problems of the environment were put on the agenda at 
the end of the 20th century, education started to understand the need for sustainability; 
however, the incorporation of these concepts into teacher education programmes was still very 
patchy and unsystematic [21]. Although some attempts to introduce environmental education 
were made in certain areas, for the most part, the idea of sustainability as a pedagogical 
principle was given insufficient attention. 

In the last twenty years, concern for climate change and environmental issues on a societal level 
has revealed a need for shifting the focus in teacher training towards the aspect of sustainability 
[22]. It has been noted that the phenomenon of teacher training with their students is relatively 
new, but it is observed that sustainability is being embedded into teacher training programmes 
due to changes in policies, social consciousness and willingness of the institutions to change 
their curricula [23]. Nonetheless, there remains some extent of inertia still due to old models of 
training, opposition to any form of change, and absence of competent teacher trainers [24]. A 
historical gap analysis of sustainability in teacher education argues that there is need for 
improvement in the form of efficient and fundamental research-based solutions for educators 
on teaching problems of modern sustainability. 

 



Piao et al.                                                                                                         Pedagogical Approaches in Global Education Systems 

 

8964 

Current Approaches in Teacher Education 

Some schools still need to implement some level of integration of sustainability concepts in their 
teacher education programmes, while others have done so to varying degrees [25]. These 
programmes choose to incorporate sustainability through elective courses or interdisciplinary 
modules instead of embedding it as a core component of teacher training curriculum [26]. This 
makes it difficult to understand how educators are trained to teach sustainability, some 
receiving extensive training, while others tend to never be exposed to important sustainability 
concepts [27]. The differences in training are indicative of larger systemic issues in the 
integration of sustainability into teacher education programmes. 

Alongside curriculum structure, the teaching methods used in teacher education programmes 
also strongly influence the students’ ability to learn about sustainability [28]. Some schools 
follow the practice of teaching through experience, project work and community service for 
educators as a way to actively promote sustainability [29]. However, research suggests that 
many teacher training programmes overuse standard teaching methods, which do not promote 
students' creative or critical thinking skills, which are necessary for students to learn about 
sustainability [30]. There is a growing movement to transform teacher education programmes 
to make them more relevant to present teacher training needs by ensuring that all aspects of the 
programme take account of sustainability. 

Pedagogical Frameworks for Sustainability Education 

Different approaches have been created to integrate sustainability elements into teacher 
training programmes, with each having a different focus in the teaching and learning process 
[31]. For instance, experiential learning allows educators to actively engage with real-world 
sustainability problems, thereby acquiring practical skills and deepening their understanding of 
the environmental issues [32]. Problem-based learning (PBL) is another prominent approach 
that involves the fostering of critical thinking and an active teaching posture as educators work 
on sustainability problems in groups [33]. These frameworks create opportunities for active 
teaching and learning, and prepare educators to use sustainability in their teaching. 

As a result of the need for sustainability education, interdisciplinary teaching has emerged 
which advocates for the integration of environmental, social, and economic issues in different 
subjects [34]. This method encourages educators to let go of silo teaching and assures a broad-
based understanding among learners [35]. Nonetheless, studies suggest that the use of 
interdisciplinary teaching in educator training programmes is not easy because of 
organizational constraints, inadequate faculty, and school resistance to change the curriculum 
[36]. To overcome these problems, there is a need for change to more flexible, responsive, and 
empirically supported pedagogical approaches that focus on sustainability issues. 

Global Policies and Initiatives in Sustainability Education 

UNESCO, the United Nations, and other supranational entities have previously promoted the 
incorporation of sustainability into teacher education from various global policies and 
initiatives. United Nations Sustainable Development Goals (SDGs), especially the fourth on 
quality education, have highlighted the necessity for development and implementation of 
training programmes for teachers to enable them to teach for sustainable development. 
UNESCO’s Education for Sustainable Development (ESD) initiative has already provided 
guidance on how to integrate sustainability principles into curricula and teacher education not 
only in the United States, but across the globe. This has led to the adoption of new policies in a 
number of nations that seek to provide educational institutions with the resources necessary to 
implement sustainability education. 

Notwithstanding the aforementioned policies, their application to sustainability policies in 
teacher education is patchy across the globe because of variations in national educational 
policies, funding, and institutional priorities. There are some nations that have managed to 
implement teacher training frameworks with a sustainability focus, and there are some that are 
struggling due to inadequate curriculum reform, insufficient resource allocation, and poor 
faculty training. Studies have shown that there is a significant need for stronger policies, more 
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interagency cooperation, and higher funding to make the integration of sustainability in teacher 
training education global standards. In this way, policy changes directed to teacher education 
can significantly help achieve a sustainable future through the trained educators who will, later 
on, inculcate sustainability ethics in younger generations. 

Methodology 

This analysis uses a mixed-methods research design to study how sustainability is incorporated 
into teacher education programmes, utilizing both a quantitative survey and qualitative case 
studies for an integrated assessment [43]. The quantitative element involves an anonymous 
cross-sectional survey of teacher educators and trainee teachers in different regions about their 
experiences, education, and instructional methods pertaining to sustainability, as well as their 
evaluations about the training programmes received [44]. The survey utilizes a Likert scale to 
capture respondents’ views so that important patterns regarding the incorporation of 
sustainability education can be analysed statistically [45]. Responses are processed with 
descriptive statistics, while the more complex correlations between institutional policies, 
training practices, and outcomes of sustainability teaching are examined with ANOVA and 
regression analysis. 

 

Figure 1 Methodology 

The first component entails conducting semi-structured interviews with teacher educators, 
curriculum developers, and policymakers in order to understand the institutional barriers and 
sustainability best practices [46]. In addition, thematic case study analysis is applied to selected 
teacher training programmes that have developed and successfully utilised sustainability-
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centred pedagogical frameworks, identifying curriculum and teaching method design patterns 
[47]. The research also applies a content analytic approach in analysing the curricula and policy 
documents relevant to the teacher education programmes, in determining the levels of 
integration of sustainability associated concepts into the offered courses [48]. For reliability and 
validity verification, triangulation was used by comparing the survey results with qualitative 
information, which provided comprehensible results on the approaches taken in preparing 
teachers for sustainability education [49]. Data collection and analysis are conducted within the 
bounds of ethical considerations involving informed consent and confidentiality [50]. 

RESULTS AND ANALYSIS 

Integration of Sustainability in Teacher Education Programs 

The examination of teacher education programmes shows notable differences in the 
incorporation of sustainability from various regions. Some institutions have full-fledged 
sustainability modules, while others consider sustainability as an optional or additional feature 
within the wider educational programmes. The survey results show that sustainability content 
is integrated into 68% of North American teacher training programmes and 75% of European 
ones, while the figures for Asia, Africa, and Latin America are considerably lower at 45%, 30%, 
and 40%, respectively. These gaps indicate that the focus of the institution, policies of the 
government, and available resources are very important factors regarding the degree of 
sustainability implementation into teacher training. 

Table 1. Percentage of Teacher Training Programs Incorporating Sustainability (by Region) 

Region 
% Programs 
Including 
Sustainability 

North 
America 

68% 

Europe 75% 

Asia 45% 

Africa 30% 

Latin 
America 

40% 

The edits made to the transcripts of the interaction with teacher trainers reveal outstanding 
issues that still impede the integration of sustainability education. Many educators point to the 
absence of proper pedagogic training in faculty's sustainability teaching as an important 
impediment, with many institutions normally not having such an instructor. Moreover, the 
curriculum still emphasises teaching the subjects as distinct disciplines rather than as an 
integrated cross-disciplinary and participative approach which is needed for sustainability 
education.  

 

Figure 1 Teacher Training Programs Incorporating Sustainability 
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These problems can be solved only through a comprehensive reform of the teacher education 
system, in the form of compulsory stipends on sustainability, and the creation of curricula that 
meet sustainability standards. 

Effectiveness of Pedagogical Approaches in Sustainability Education 

An evaluation of various teaching techniques used in sustainability studies within teacher 
education programmes reveals the positive influence of active learning approaches. 
Respondents of the surveys rated experiential learning and problem-based learning (PBL) as 
the most impactful at 4.7 and 4.5 on a scale of 1 to 5 respectively [7]. Here, real-world situations 
feature prominently, allowing educators to involve learners in problem-solving and critical 
thinking around sustainability issues [8]. In comparison, the PBL lecture-oriented approach to 
teaching was rated at 3.0, which is significantly lower. This indicates that passive approaches to 
teaching and learning are not very effective in equipping educators with sustainability 
competences [9]. 

Table 2. Effectiveness of Different Pedagogical Strategies 

Pedagogical 
Approach 

Effectiveness 
Rating (1-5) 

% of 
Programs 
Using 

Experiential 
Learning 

4.7 60% 

Problem-Based 
Learning (PBL) 

4.5 50% 

Interdisciplinary 
Teaching 

4.3 55% 

Traditional 
Lecture-Based 

3.0 80% 

Active learning and interdisciplinary approaches to teaching, despite being known to be 
effective, are hardly practiced because of some institutional factors. Several teacher education 
programmes do not have the appropriate frame, such as fieldwork, interdisciplinary courses, 
and team teaching, to readily accommodate these approaches [10]. Qualitative evidence 
suggests further that faculty’s unwillingness to move from traditional teaching practices is 
another barrier to the adoption of sustainability pedagogy [11]. To address these challenges, 
there is a need for policy design that promotes creative teaching and adequate institutional 
funding for sustainability-oriented pedagogy [12]. 

 

Figure 2. Effectiveness of Pedagogical Approaches 
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Challenges in Implementing Sustainability Education in Teacher Training 

The analysis identifies several barriers to integrating sustainability education within teacher 
training programmes. The failure to adequately prepare teacher educators to instruct students 
in sustainability subjects was the most frequently cited challenge, with 65% of the surveyed 
teachers marking this as an obstacle. Educators are not sufficiently prepared to incorporate 
sustainability approaches into teaching, thereby impacting the overall quality of education [14]. 
Furthermore, the lack of curriculum integration, reported by 55% of respondents, exacerbates 
the situation whereby certain concepts such as sustainability are viewed as peripheral rather 
than central to the teacher education curriculum [15]. 

Table 3 Key Challenges Reported by Educators in Teaching Sustainability 

Challenge 
% of 
Educators 
Reporting 

Lack of 
Training 

65% 

Insufficient 
Curriculum 
Integration 

55% 

Lack of 
Institutional 
Support 

50% 

Limited 
Resources 

45% 

Other notable barriers include institutional apathy, reported by 50%, and resource shortages at 
45%, both of which result in low adoption of sustainability-encompassing pedagogy. As is 
evident from interviews with teacher educators, many institutions seem to prioritise 
conventional pedagogy training and neglect sustainability teaching simply because they lack the 
finances or staff [16].  

 

Figure 3. Key Challenges Reported by Educators 

These barriers necessitate action from government and education providers who will need to 
devise adequate professional development and curriculum change funding strategies that 
consider sustainability education [17]. Merely relying on principles of good practice, such as 
establishing a single policy for all institutions on how to incorporate sustainability into teacher 
education will ensure that educators contribute to solving the world's sustainability problems 
[18]. 

CONCLUSION 

The analysis reveals the gaps and deficiencies of current teacher education programmes and 
their relevance, or rather the absence of holistic pedagogical change, in the context of 
sustainability education. While some organisations employ sustainability-related courses, the 
gaps created by the lack of qualified personnel, inadequate institutional assistance, and 
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insufficient incorporation of boundary subjects continue to exist. These portions also suggest 
that many educators regard experiential and problem-based learning as the most effective ways 
to develop sustainability competencies, but these approaches are rarely put into practice. 
Directing attention towards these issues would require substantial policy shifts, greater funding 
at the institutional level, and creative approaches to pedagogy. The answer to these problems 
could lead to a more practical approach within higher education teacher programmes through 
which sustainability could be more effectively integrated into the learning and teaching 
processes design, and thereby help address global sustainability issues. 
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