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Meta-Review of a Collection of Papers

Teacher Education and Future Sustainability:  
A synthesis of formative research papers towards 
a Handprint learning action approach to ESD 
informing teacher education
Rob O’Donoghue, Rhodes University, South Africa and Juan Carlos Sandoval-Rivera, Universidad 
Veracruzana, Mexico

Editor’s note:  
This meta-review of a collection of papers is a fairly 
unusual paper for the Southern African Journal of 
Environmental Education. Normally one would have a 
Book Review as a review paper in a Journal. However, 
this meta-review is interesting, because it is a collection 
of papers (see Appendix A) that were compiled by a 
team of researchers over an extended period of time, as 
they wrote up the research they were doing to inform a 
Handbook for Teacher Education. The Handbook entitled 
Handprints for Change: A teacher education handbook – 
Activating handprint learning actions in primary schools 
and beyond was published in 2022 (Sarabhai, Henze, 
O’Donoghue, Sandoval-Rivera & Shimray, 2022) and is 
mainly a collaboration between global South partners 
working in the ESD ExpertNet project (ESD ExpertNet, 
n.d), produced with German collaboration. 

A comprehensive and very useful review of this Handbook was recently published in the South 
African Journal of Science in a piece entitled Activating handprints, not footprints by Caleb 
Mandikonza (2024). Readers can download the Handbook, and the Review of the Handbook 
(see reference list), and then read this review of the papers that were put together and published 
by the Handbook author team as they prepared the Handbook. 

This process is instructive for SAJEE readers, as it shows us how important it is for a Handbook 
for Teacher Education to be research-led / research informed.  It also makes explicit the 
reasoning that went into the design and development of the Handbook for Teacher Education.  
It is further very useful for post-graduate scholars and researchers who wish to research 
aspects of ESD and teacher education informed by the Handbook, or if they are considering 
doing teacher education research, to inform themselves on the latest thinking in ESD, based on 
global South scholarly work.
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Abstract
This meta-review paper provides a reflective overview of a set of 20+ papers (see 
Appendix A) that were drafted to inform a handprint learning action approach 
to Education for Sustainable Development (ESD). The research reflected on was 
undertaken through an international collaboration in the ESD ExpertNet partnership 
involving researchers from India, South Africa, Germany and Mexico.  The research 
helped to inform collaborative work to design and develop a Handbook for Teacher 
Education, which makes the ESD handprint learning action approach to ESD explicit 
for teachers.  The handbook was informed by theoretical and practical research in 
Mexico, South Africa, Germany and India.  The handprint action approach was first 
developed and launched in India, then taken up by learning materials and curriculum 
activities in South Africa, and was enriched to expanded practical research in Mexico 
and Germany.  Over time, the collaborating researchers documented their research in 
a series of papers, which we reflect on here.  We start with a reflection on the starting 
points, the practical research activities undertaken and the co-design and deepening 
of our understanding of the handprint action approach to ESD, and the work we did 
to co-develop this with teachers and teacher educators, and later make this more 
explicit for its implications for teacher education, captured then in a Handbook 
for Teacher Education titled Handprints for change: A teacher education handbook – 
Activating handprint learning actions in primary schools and beyond  (Sarabhai et al., 
2022).  This meta-review paper should be read in conjunction with the papers that 
are collated in Appendix A. 

Overview and introduction
The ESD Expert-Net is a network of international partners who share an interest in 
development of ESD in formal education, with an emphasis on pedagogy and teacher 
education. As ESD Expert-Net partners, tasked with collaborating on ESD and teacher 
education between 2018 and 2022, we drafted a number of formative research papers to 
clarify the pedagogical contours for a Handprint action learning approach to Education 
for Sustainable Development (ESD). In South Africa these papers and Handprint learning 
materials were developed alongside Fundisa for Change (Learning for Change) course-
supported design research work with teachers. Fundisa for Change is a collaborative 
programme involving teacher educators working to strengthen a transformative approach 
to environmental learning in South Africa (cf. Schudel et al., 2021). Our widening research 
on the framing of sustainability education in subject teaching was supported by the 
German organisation ‘Engagement Global’ and undertaken in partnership with teacher 
educators in Mexico, South Africa, India and Germany. Collaborative work to compile a 
teacher education handbook was coordinated by the Centre for Environmental Education, 
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Ahmedabad, in India, which is the originating home of a ‘handprint action learning 
approach’ to ESD (https://www.ceeindia.org/sdg-handprint-lab). 

Exploratory work with teachers and teacher educators was developed around formative 
questions. These enabled us to:

	� Approach ESD as a practical expansion of conventional teaching practices;

	� Develop an open-ended, four-quadrant schema for sustainability education in school 
subject teaching;

	� Clarify ESD as a positive and solutions-orientated engagement with sustainability 
concerns;

	� Conclude that the teaching of subject content is integral to ESD; and

	� Note that ESD should not be centred on presenting our students with the intractable 
problems of the world for resolution.  

The purpose of this review of the formative papers was to scope the open-ended contours 
of our Handprint research and to inform the emerging handbook for teacher educators. 
We also explore the development of an online, course-supported work with teachers as 
networked learning communities. The shared agenda here was to learn together to  integrate 
sustainability concerns in school subject teaching. 

Starting from ESD challenges faced by teachers
In our work with teachers, we noted many of the challenges reported in relation to teacher 
expressions of their readiness to implement ESD/GCED (UNESCO, 2021a), notably:

	� Insufficient knowledge of ESD pedagogy and topics; 

	� Undertaking ESD and meeting conventional assessment requirements;

	� Teaching for personal awareness and/or systems thinking;

	� Limited curriculum coverage of ESD / Global Citizenship Education (GCED) topics;

	� Sourcing necessary equipment and tools; and

	� Constrained opportunities for students to take action.

Added to these international research findings, we found that teachers also experienced:

	� Lack of ESD relevant materials;

	� Constant changes in the official curriculum;

	� Null or insufficient inclusion of local knowledge in the school context;

	� Prioritisation of teaching content for better results in standardised tests; and

	� Inclusion of local social-ecological concerns in classroom deliberations.
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Teachers experiencing and expressing these and other concerns informed leading questions 
for our collaborative research work on the inclusion of ESD in conventional subject teaching. 

The origins of the challenge to include ESD in subject teaching
An expansion of the early Handprint work with the Centre for Environment Education, 
Ahmedabad, developed out of an Engagement Global training programme in Delhi in 2018. 
Here, the Director of the National Council for Education Research and Training (NCERT) 
noted that clarity was needed on how a competency-based approach to education would 
align with the competencies specified for ESD. 

This raised the question: 

‘How do we activate Education for Sustainable Development in school subject teaching?’ 

To clarify this concern, Engagement Global agreed to support an ESD Expert Net collaboration 
to work on practical materials and methods for activating ESD in school subject teaching 
in primary school settings (ESD Expert Net, n.d.). Drawing on the experiences and insights 
developed through research on the LOCUMS collaboration in northern Norway (https://
doi.org/10.18712/NSD-NSD2789-V1(DOI), the experience of learning based on local 
social-ecological practices in Mexico and the use of the early Handprint materials in the 
Fundisa for Change initiative in teacher education, we developed a proposal to undertake 
collaborative resource-based Design Research work with teachers (Reeves & McKenney, 
2015). This more collaborative perspective constituted a break from Design Based Research 
as it is less instrumental. It expands the scope of the design work to include teachers in the 
deliberative framing of co-engaged action learning within a ‘change project’ approach to 
online teacher education (Van Staden & Lotz-Sisitka, 2023). 

Clarifying this co-engaged approach to ESD teacher education enabled us to raise 
questions to guide a series of formative research papers on the inclusion of ESD in school 
curriculum settings. The developing work with teachers in our respective countries opened 
the way for working in open research teams to map out key questions for teacher education 
in relation to environment and sustainability education in primary school curriculum 
settings. Exploring answers to the questions asked by teachers informed practical models 
of process (schema) for educators to include environment and sustainability education in 
classroom and teacher education settings. 

Working with formative questions
The key formative papers are numbered and referenced in Appendix A. These informed 
ten pedagogical focus areas around which leading questions were developed for readers of 
the Handprints for Change Handbook for teacher educators to navigate the outcomes of 
our co-engaged Handprint CARE work with teachers (see Figure 1). Work with the leading 
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questions informed the open-ended dimensions for a Handprint pedagogy in curriculum 
settings.   

CARE

How did a Handprint 
approach to ESD 
emerge?

2. Origins of
Handprint

10. An ESD 
Planning Process

How do we 
integrate ethics

3. Handprint
Ethics of Care

How can working with 
the SDGs enrich 

subject teaching?

6. Working
with the SDGs

How do curriculum and ESD 
competences combine in 

subject teaching?

How can ESD be 
activated in conventional 
subject teaching?

5. Expanding
Pedagogy

How do we plan ESD 
learning activities together?

How do we strengthen 
assessment for ESD?

9. Assessing 
Learning

How do we design 
lessons for inclusive, 

learning-led ESD?

How can story-
sharing activate 
ESD?

4. Learning with
Real-world Story

8. Including ESD 
Competences

How does Handprint CARE contribute to a new 
social contract in primary education?

ESD in 
School Subject 

Teaching
7. Deepening

Lesson Design

1. A New Social Contract for Education

Figure 1: Ten focus areas and leading questions for the inclusion of ESD in school subject teaching

Course-supported Handprint CARE initiatives were informed by collaborative work 
between teacher educators and teachers in southern Africa that emerged in two course-
activated teacher professional development programmes, UNESCO-SST (Lotz-Sisitka et al., 
2022) and Fundisa for Change (Schudel et al., 2021). In Mexico the research was centred on 
the school/community nexus. It probed the inclusion of intergenerational knowledge for 
learner relevance and agency (Mendoza-Zuany & Sandoval-Rivera, 2021).  

By addressing the leading questions of Figure 1 in course-supported design research 
work with teachers, participants were able to activate Handprint pedagogy in locally 
relevant ways (O’Donoghue et al., 2021, in South Africa and Mendoza-Zuany, Sandoval-
Rivera and Martínez, 2022, in Mexico). The collaborative work sought to support teachers 
to engage with and resolve many of the conceptual and pedagogical challenges commonly 
reported by teachers trying to take up ESD / GCED approaches in classroom settings. 

Surfacing some of the contours of ESD in classroom settings
Clarifying a Handprint CARE pedagogy through collaborative research conducted in Mexico 
and South Africa developed alongside the work of ESD professionals in India and Germany. 
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The collaborative work with teachers informed a practical expansion of existing teaching 
practices into a more learner-led and knowledge-informed approach to ESD in subject 
teaching. Here we noted how ESD could be activated with real-world start-up stories and 
story-sharing for ESD as knowledge-led, deliberative learning actions towards positive 
actions for change. The papers characterise the contours for ESD as emancipatory processes 
for contemplating more just and sustainable conditions for humanity and all other living 
things. 

Handprint CARE approaches to ESD / GCED in school subject teaching settings are 
pointing to the need to clarify a new social contract for Education (UNESCO, 2021b) as 
multi-stakeholder transformative learning processes centred on:

	� An action learning pedagogy that fosters an ethic of co-operation and solidarity 
for activating empathy and compassion within

	� Co-engaged, deliberative learning relationships between teacher, students and 
knowledge so as to

	� Expand learning-led relationships within an ethic of care and shared responsibility 
towards a common good through

	� Transformative learning encounters around realities that exist and can be re-built 
together. (Adapted from UNESCO, 2021b, p. 147) 

Schematic diagrams and animated narratives (YouTube videos: https://courses.
fundisaforchange.co.za/courses/handprints-for-change/) were used throughout the 
Handprint collaboration. The question-led approach centred on the concerns of teachers 
and the animated process models which were used to open up pedagogical transformations 
enabled us to approach environment and sustainability as deliberative learning for ethics-
led transformative actions in curriculum settings.  The formative papers also enabled us 
to draw on a range of contemporary theory for informing ESD as co-engaged processes of 
deliberative learning where learners might be engaged in resolving a local sustainability 
concern. Here we noted how the diverse range of learning theory informing our education 
activities needs to be enacted in practical change projects supported by course-supported 
teacher education processes of learning to change together.   

An overview of the emerging formative research papers
As noted above, between 2019 and 2021 ESD partners in Mexico, India, Germany and South 
Africa undertook a resource-based collaboration to explore and clarify a Handprint CARE 
approach to ESD in primary school subject teaching in diverse curriculum settings. The 
opening work was undertaken around a formative concept note that was developed into a 
positioning paper that was submitted for review to the international Journal of Education 
for Sustainable Development in 2019 (O’Donoghue et al. 2020). The positioning paper 
towards a Handprint CARE approach to ESD was developed alongside and was informed by 
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a review of ESD and changing learning and training environments that was requested by 
UNESCO (O’Donoghue et al., 2019).

In these formative publications, we explored the inclusion of ESD in curriculum settings. 
An approach to learning progressions was developed around real-world true stories for 
activating learner-led inquiry through action learning task sequences towards a learning-
led transition to future sustainability. The formative research was developed alongside and 
was informed by the T-Learning process of collaborative research that was led by Heila 
Lotz-Sisitka (2015-2022, cf. Lotz-Sisitka et al., 2015; Lotz-Sisitka, 2024). 

As the Handprint CARE collaboration developed around the initial concept note for 
ESD in curriculum settings (O’Donoghue, 2019), a series of leading questions emerged that 
needed clarification. As each leading question of clarity arose, we researched and wrote a 
further series of formative research papers to inform our Handprint CARE course activated 
collaborations with teachers. The expanding work was coordinated by the Centre for 
Environment Education, Ahmedabad with the support of Engagement Global. Formative 
papers served to clarify concerns and enabled us to share emerging insights in relation to 
Handprint CARE models of process for ESD in curriculum settings.

Table 1 (below) is a summary of key formative research work undertaken in South Africa 
and with international partners to inform our Handprint for Change work and to answer 
questions related to the inclusion of ESD in school subject teaching.

(Note: Bracketed number in column 1 refers to the complete list of numbered papers in 
the Appendix A references at the end of this review.)

Date Concern Leading Questions

2009 (1)
Framing Handprint materials for action 
learning in the science and technology 
curriculum settings

How can Handprint action learning materials 
be framed and developed around biodiversity 
concerns?

2019 (2) UNESCO: Clarifying action learning 
transitioning

How are teaching and training environments 
being transformed?

2019 (3)
Handprint CARE concept note developed into 
a core paper framing ESD in primary subject 
teaching

What could a Handprint CARE approach to 
subject teaching look like in a primary school 
classroom setting?

2020 (4) Fundisa for Change review of a course 
supported design research process

How is Handprint action learning being 
activated by participating teachers?

2020 (6) Ethics-led learning in classroom settings How do ethics activate ESD as evaluative 
learning?

2019 (8) Landscape and memory
How does intergenerational capital relate 
to landscape, heritage and sustainability 
concerns?

2019 (9) Navigating nonsense How is abstraction a barrier to learning in 
colonial modernity?

2019 (11) Climate change What climatic capital for Climate Change 
Education is evident in African settings?
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Throughout the Handprint CARE deliberation, emerging insights were summarised in 
animated diagrams. A question-led and schematic modelling approach was used so that 
participants could draw on a range of relevant theory to inform the expansion of existing 
teaching practices for ESD as a situated process of deliberative learning-led change. 

The formative research questions informing a Handprint CARE 
approach
[Bracketed numbers refer to the complete list of numbered papers in the Appendix A references at 
the end of this review.]

(1) How was the opening approach to Handprint framed?
The collaborative research in South Africa opened with an informal review of the initial 
Handprint template and materials for the inclusion of biodiversity in science and technology 
subject teaching (O’Donoghue, 2009). The experience of working with the early Handprint 
materials in teacher education gave rise to questions on the inclusion of curriculum based 
ESD in conventional subject teaching settings, the key question for the formative research 
papers and the Fundisa for Change design research work with teachers.

(2) How are teaching and training environments being transformed?
This question was posed to us by UNESCO for a case study review of ESD-induced change 
in learning environments. The review brings into question how modern education has been 
constituted as an ‘outside-in’ process of intervention to change behaviour. Transforming 
this implicit assumption in modern education is questioned throughout many of the papers 
that followed this narrative which brings into question the modernist assumption that 
“school is, in a fundamental sense, a missionary effort to convert the children for their own 
good” (Popkewitz, 1981, p. 194). Some of the tragic consequences of this in the ‘Global 
South’ are brought to the fore in the concluding paper and set the scene for a new social 

Date Concern Leading Questions

2020 (17) Strong evaluation for resonance-seeking 
learning together

How is ESD emerging in resonance-seeking 
critical process of evaluative learning?

2021 (18) The learning-led staging of risk How can participants work together to stage 
risk?

2021 (19) Situated learning around local heritage for a 
just recovery

How can local stories be used to situate social-
ecological concerns, knowledge and practices 
in schools?

2021 (20) Knowledge mediated communicative  
re-orientation

How have colonial knowledge monopolies 
shaped the current knowledge and education 
landscape?
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contract if education is to contribute to social-ecological justice by enabling transformative 
action learning. 

(3) What could a Handprint CARE approach to subject teaching look like in a 
primary school classroom setting?
A position paper on the inclusion of ESD in curriculum settings (O’Donoghue, Henze, 
Shimray, Sarabhai & Sandoval-Rivera, 2020) emerged over a year-long period of work with 
teachers and in deliberations across the ESD Expert-Net Handprint CARE collaboration.  
The bulleted sequence (below) is reflected in this core paper informing the Handprint 
CARE collaboration. The paper was co-developed to clarify and narrate the perspectives 
necessary for informing a Handprint CARE approach. The work was guided by leading 
questions that were simply opened up through concept notes and deliberated around 
work with contemporary literature. The outcomes of this research were documented in the 
core paper and the Handprint CARE approach was refined in teacher education work with 
teachers in South Africa and Mexico as well as with the country partners. The core paper 
reflects developing insights that both informed and resonated with our developing work on 
Handprint action learning, exemplifying:

	� The widening social-ecological scope of ESD

	� Limitations in the interventionist staging of risk in a globalising modernity 
(UNESCO)

	� A shift to more inclusive and co-engaged learning transactions within a participatory 
turn in ESD (O’Donoghue, 2014)

	� The clarification of participatory approaches of collective deliberation as an expansive 
learning process (Engeström & Sannino, 2014)

	� The situating need to work from the known in deliberative learning actions (Elias, 
1987)

	� How learning needed to develop around depth inquiry into local concerns (Bhaskar, 
2016)

	� How object-orientated work from within was necessary for a transformative re-
making of society (Archer, 2004)

	� An emerging grasp of learning developing with advances in language and 
neuroscience (Pinker, 2018)

	� The reintegration of cognitive and social emotional differentiations in action 
learning (Feldman-Barrett, 2017)

	� A foundational concern for an ethic of care in a Handprint approach (Noddings, 
2010)

	� The consequent re-framing of ESD as an ethics-led process of endogenous learning
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	� An associated rise of cultural historical framings of ESD as situated action learning 
(Stetsenko, 2008)

	� A situated action learning model of process activated with the 5Ts of action learning 
(UNESCO, 2016)

	� A 4-quadrant task sequencing model of process as an agentive expansion of 
conventional subject teaching (Edwards, 2014)

	� The inclusion of the SDGs as a tool for learning through the evaluative staging of 
risk (UNESCO, 2014)

	� The inclusion of work with ESD competences

	� The importance of situating the teaching-learning process socially, culturally, 
historically and ecologically (Mendoza-Zuany, Sandoval-Rivera & Patraca Rueda, 
2022). 

These open questions and focus areas, along with the papers informing them, served to 
inform our formative research with teachers. The perspectives that they illuminated were 
further explored and developed in preliminary teacher education work in South Africa and 
school-community-based learning research in Mexico. The diverse ways that teachers used 
to activate ESD in their classroom and subject teaching settings were reviewed to ratify 
and refine a developing approach to ESD that was outlined in our preliminary work with 
contemporary education theory (O’Donoghue, 2019). This work was advanced by framing 
and expanding the initial questions, now informed by theory from the literature (see 
Table 1). The expanding questions are elaborated and associated papers are detailed below 
to help readers navigate the formative papers. (The number in brackets is referenced to the 
Appendix.)

(4) How was Handprint action learning activated by participating teachers?
The preliminary mapping out of key theoretical contours of a Handprint CARE pedagogy 
was developed alongside and informed by our Fundisa for Change work with teachers 
(O’Donoghue, Misser & Snow, 2020). A similar review of collaborative ESD research with 
teachers was undertaken in Mexico (Mendoza-Zuany & Sandoval-Rivera, 2024; Mendoza-
Zuany, Sandoval-Rivera & Martínez, 2022). 

Informing and flowing from the collaborative work was a further series of formative 
working papers. These were primarily developed to clarify a Global South perspective and 
to deepen our shared understanding of ESD. 

(6) How do we activate ethics-led learning in classroom settings of ESD?
The exploratory narrative on ethics developed in this paper opens up an historical and 
emergent approach for ESD as ethics-led learning that was expanded in a later paper on 
evaluative learning for resonance (Paper 17).
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(8) How is intergenerational heritage knowledge on landscape and memory 
relevant?
This paper explores three case studies in relation to African, Indian and Mexican 
intergenerational contexts. It was a key formative paper to open up a cultural historical 
perspective for work with Critical Realism after Roy Bhaskar that was focused on ESD by 
colleagues in Japan and their paper on Transformative Model of Education for Sustainable 
Development (Chikamori et al., 2019).

(9) What are some of the colonial exclusions playing out as barriers to learning 
that teachers have to navigate?
This exploratory paper was developed to probe a commonly accepted paradox that the 
abstract presentation of environmental knowledge was often seen as having little relevance 
in the lived realities of indigenous African students. The historical contours of education 
in southern African were explored in more depth in the concluding paper on education in 
colonial modernity (Rosenberg & O’Donoghue, 2024, Paper 18).  

(11) Can we develop a better situated, seasonal cycles approach to climate 
change?
This paper explores how Climate Change Education is commonly staged as an abstraction 
that makes little or no reference to African climatic heritage.  Some of the cultural and 
regional dimensions of living within variable and changing climatic systems are opened 
up to inform a seasonal cycles approach to Climate Change Education. This paper paved 
the way for continuing work on the anthropogenic shaping of the evolving agroecological 
landscapes of the region. 

(17) Can we approach ESD as evaluative learning and resonance-seeking?
Noting how learning is activated around emerging axes of conceptual tension and 
contradictions is central to deliberative meaning-making in search of better ways of 
knowing and doing things together in a changing world. The recent work of Hartmut Rosa 
(2019) sheds light on how resonance-seeking deliberations and exploratory practices can 
be a key focus in environment and sustainability education.  

(18) Can the situated staging of risk be complemented with heritage-based 
intergenerational learning?
The emergence of more object congruent scientific knowledge has enabled humanity to 
surface risk that might have otherwise been beyond immediate explanatory grasp. This 
gave rise to the use of scientific propositions to stage risk as a way of raising contradictions 
and matters of concern in educational settings. Chikamori et al. (2019) point to how an 
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understanding of how risk came into being out of historical practices is a key focus area in 
environment and sustainability education.

(19) Can ESD be activated as situated learning through local stories?
This paper explores the importance of local histories and narratives in situating learning. 
Teachers work with real-life start-up stories to connect everyday concerns to the themes 
of the curriculum. Children recognise their own practices and knowledge as they relate to 
the stories that the teachers tell and around which they come to participate in co-engaged 
learning transactions.

(20) Can ESD be approached as a communicative process of deliberative 
learning?
Colonial education is characterised by the imposition of Western Knowledge to the abject 
exclusion of Indigenous Heritage Knowledge in colonial education systems.  The work of 
Norbert Elias points to how a restoration of the communicative function of language is 
necessary for indigenous heritage and the sciences to make it possible for us to understand 
how risk emerged so that deliberative knowledge mediated learning for positive change 
becomes possible.

These formative papers and other research papers developed in Mexico, all explored emerging 
concerns as the Handprint CARE project developed (see Appendix A). They opened the way 
for us to shed light on how a Handprint CARE approach to ESD is framing a new social 
contract for education (UNESCO, 2021b). The attendant shift to better culturally situated 
and more deliberative pedagogy is centred on education playing out as the co-engaged re-
imagining of more just and sustainable futures through deliberative action learning. 

A synthesis of focus areas informing a Handprint approach
Question-led materials and animated graphics were developed for supporting teachers to 
explore the pedagogical focus areas that were relevant to their teaching. Here Education 
for Sustainable Development (ESD) and Global Citizenship Education (GCED) were seen as 
complementary approaches to sustainability education as deliberative learning expansions 
of conventional subject teaching. The formative papers overviewed above and referenced 
in Appendix A, enabled us to clarify the methodological contours for these Handprint 
CARE expansions of conventional subject teaching pedagogy. The diversity of approaches 
emerging in the course-supported work of teachers helped us to explore a Handprint CARE 
approach as real-world story-activated curriculum processes of deliberative action learning 
in school subject teaching settings. 

A question-led approach to teacher education provided useful starting points for teacher 
participants to work together towards clarifying knowledge, methodology and assessment 
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in their course-supported design intervention work in classroom settings. It was notable 
how participating teachers were, in effect, constituting a new social contract where they 
worked more in concert with their students. The learning was still knowledge-led and 
curriculum-based but better situated and included the learner-led activation of locally 
relevant change projects in school-in-community settings of transformative learning. 

As our collaborative research and pedagogical insights into sustainability concerns 
and learning in classroom settings developed, in Mexico and South Africa we also noted 
how being in the Global South had a significant shaping effect on pedagogy. In most 
countries of the Global South, colonial histories of exclusion, marginalising prejudice and 
instrumentalism needed to be tempered with the situated activation of indigenous heritage 
practices as a foundation for learning. We became conscious of how conventional problem-
solving pedagogies and issues-based approaches to ESD, for example, needed to be better 
situated with the inclusion of intergenerational heritage as a foundation for meaning-
making and transformative learning. 

We also noted how questions of future sustainability in subject teaching settings were 
primarily activated around abstract scientific propositions and as problems. These served 
to raise sustainability problems as reified and frightening futures to be explored and 
resolved by students. In this way school subjects commonly staged complex problems like 
biodiversity loss and global warming as generic concerns and pressing risks to the future 
sustainability of humanity as a whole. These global questions often presented as problems 
that were outside the lived experience of many learners. 

We thus explored working on sustainability concerns in other more situated ways to 
activate intergenerational heritage practices as a platform for contemplating sustainability 
and risk and to explore sustainable solutions based on local knowledge and experiences. 
Learning at the interface of indigenous heritage knowledge and scientific propositions 
in school subjects was notable here. This approach situated and brought sustainability 
challenges into the everyday life of learners in more relevant and less abstract ways. 
Conventional approaches to the problem-based learning of sustainability concerns were 
complemented by learning transactions that were activated within intergenerational 
heritage for expansion into co-engaged learning on intercultural, knowledge-mediated 
pathways to more just and sustainable futures.

In this exploratory work, we found ourselves positioning Handprint CARE in a Global 
South where colonial histories had excluded indigenous heritage. A Handprint approach 
of including indigenous heritage resonated in learning across indigenous life experience 
and scientific propositions. These were brought together using Critical Realist schema after 
Bhaskar (2016). We also worked with other critical realist tools for mediating learning, 
notably the Transformative Model of Education for Sustainable Development (TMESD) 
schema after Chikamori et al. (2019). Work with Critical Realism tools enabled us to situate 
real-world stories towards deliberating sustainability challenges that were emerging in local 
contexts and over time. 
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Far from being schematic tools specifically for the Global South, it was notable to us that 
ethics, issues and heritage activated approaches to ESD all had merit and could be integrated 
in Handprint as complementary approaches to action learning in classroom settings. All 
the heritage-activated models of process for ESD that we researched in classroom subject 
teaching practices fitted together into diverse approaches that teachers can work with and 
draw from to enhance their knowledge, teaching and assessment practices. In this way we 
found that school subject teaching could be expanded into deliberative learning as an

	� Ethics-led process of co-engaged meaning-making activated in (new social 
contract)

	� real-world, story with the inclusion of indigenous practices as (story-sharing)

	� culturally situated learning that is heritage activated around (inter-cultural)

	� intergenerational knowledge and shared matters of concern within (local 
relevance)

	� knowledge-mediated learning actions to (knowledge / value-based)

	� reimagine more just and sustainable livelihood practices together.

Conclusion 
Throughout the writing of the formative papers listed in Appendix A and reflected on 
here from a process and conceptual development point of view, and shaped by the course-
supported formative intervention research we undertook with teachers, we explored many 
and diverse ways of working in ethics-led ways with young learners.  This work reflected 
an interesting blend of the key focus areas for Handprint CARE as an expansive, ethics-led 
and deliberative learning pedagogy emergent in curriculum settings. Most notable was how 
the inclusion of inter-cultural story-sharing around matters of local relevance developed as 
situating expansions where teachers and learners were co-engaged in reimagining more just 
and sustainable futures together.   

Further guidelines on how to reflectively consider and enact these perspectives in 
teacher education can be found in the Handbook, and in the examples of praxis shared in 
the Handbook that emerged from the research.  Readers are encouraged to consider the 
reflections on the collection of papers presented here, together with the Handbook and the 
Review of the Handbook recently published (Mandikonza, 2024) as they develop their own 
ESD teacher education practices and research.
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Notes on Contributors and their Contributions

Lead author
O’Donoghue, Rob 
Rob O’Donoghue is an Emeritus Professor, Environmental Learning Research Centre, 
Rhodes University. He is a partner and researcher in the Fundisa for Change programme 
collaboration in South Africa and contributor to Handprints for an international 
collaboration in Education for Sustainable Development coordinated by the Centre for 
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Co-author
Sandoval-Rivera, Juan Carlos
Juan Carlos Sandoval-Rivera is a full-time researcher at the Institute of Research in 
Education of the Universidad Veracruzana. He is the coordinator of the collaborative project 
‘Situated education for the care of biodiversity from schools’. He is also the secretary of the 
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Percentage contribution

Areas of contribution Author
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per author  
(each area = 100%)
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O’Donoghue 50%

Sandoval-Rivera 50%

Data collection 
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Sandoval-Rivera 30%

Analysis and interpretation 
O’Donoghue 70%

Sandoval-Rivera 30%

Drafting the paper
O’Donoghue 50%

Sandoval-Rivera 50%

Critical review of paper
O’Donoghue 50%

Sandoval-Rivera 50%



Meta-Review of a Collection of Papers	   16

Southern African Journal of Environmental Education, Vol. 40 Issue 2, 2025	 

References
Archer, M. S. (2004). Being human: The problem of agency. Cambridge University Press.
Bhaskar, R. (2016). Enlightened common sense: The philosophy of critical realism. Routledge.
Chikamori, K., Tanimura, C., & Ueno, M. (2019). Transformational model of education 

for sustainable development (TMESD) as a learning process of socialization. Journal of 
Critical Realism, 18(4), 420-436. https://doi.org/10.1080/14767430.2019.1667090

Edwards, A. (2014). Designing tasks which engage learners with knowledge.  
In I. Thompson (Ed.), Task design, subject pedagogy and student engagement. Routledge.

Elias, N. (1987). Involvement and detachment. Blackwell.
Engeström, Y. & Sannino, A. (2014). Whatever happened to process theories of learning? 

Learning, Culture and Social Interaction, 1(1), 45-56.
Education for Sustainable Development (ESD) Expert Net. (n.d.). Who we are: Our history 

[webpage, cited 14 July 2024]. Available from https://test.esd-expert.net/our-history.html
Feldman-Barrett, L. (2017). How emotions are made: The secret life of the brain. MacMillan.
Lotz-Sisitka, H. (2024). Towards a politics of transgression in environmental education 

research: meta-review of a T-Learning research ‘archive’. Australian Journal of 
Environmental Education, 1-25.

Lotz-Sisitka, H., Van Staden, W., De Sousa, B. & Chetty, P. (2022). Sustainability Starts 
with Teachers Report. Rhodes University, Makhanda.

Lotz-Sisitka, H., Wals, A. E., Kronlid, D., & McGarry, D. (2015). Transformative, 
transgressive social learning: Rethinking higher education pedagogy in times of 
systemic global dysfunction. Current Opinion in Environmental Sustainability, 16, 73-80.

Mandikonza, C. (2024). Activating handprints, not footprints! South African Journal of 
Science, 120(9/10). https://doi.org/10.17159/sajs.2024/19151

Mendoza, R. G. & Sandoval-Rivera, J. C. (2021). Conocimientos y prácticas locales para el 
cuidado del entorno social y ecológico a través de procesos educativos situados [Local 
knowledge and practices for the care of the social and ecological environment through 
situated educational processes]. Editorial de la Universidad Veracruzana.  
https://www.researchgate.net/publication/357983378_Conocimientos_y_practicas_
locales_para_el_cuidado_del_entorno_social_y_ecologico_a_traves_de_procesos_
educativos_situados

Mendoza-Zuany, R. G.  & Sandoval-Rivera, J. C. (2024). Exploring a situated and active 
pedagogy of care to address socio-ecological challenges in Mexican schools. ZEP: 
Zeitschrift für internationale Bildungsforschung und Entwicklungspädagogik, 47 (3), 14-
18. https://doi.org/10.25656/01:32446; 10.31244/zep.2024.03.04 

Mendoza-Zuany, R. G., Sandoval-Rivera, J. C., & Patraca Rueda, M. C. (2022). rethinking 
school-community participation policies in times of climate change in Mexico.  
In H. Lotz-Sisitka (Ed.), Education in Times of Climate Change. NORRAG Special Issue 7, 
October 2022 (pp. 74-79). 



Meta-Review of a Collection of Papers	   17

Southern African Journal of Environmental Education, Vol. 40 Issue 2, 2025	 

Noddings, N. (2010). Moral education and caring. Theory and Research in Education, 8(2), 
145-151. 

O’Donoghue, R. B. (2009). Towards a research tool for portfolio-based data generation 
with the Handprint Science and Technology materials for sustainable lifestyle solutions. 
Unpublished formative paper.

O’Donoghue, R. (2014). Think piece: Re-thinking education for sustainable development 
as transgressive processes of educational engagement with human conduct, emerging 
matters of concern and the common good. Southern African Journal of Environmental 
Education, 30, 7-26. 

O‘Donoghue, R. B. (2019). Handprint CARE concept note. Unpublished working paper 
for framing ESD in primary subject teaching. Makhanda, Environmental Learning 
Research Centre, Handprints for Change working group.

O’Donoghue, R., Henze, C., Shimray, C., Sarabhai, K., & Sandoval Rivera, J. C. (2020). 
Hand-Print CARE: Towards ethics-led action learning for ESD in school subject 
disciplines. Journal of Education for Sustainable Development, 14(1), 41-60.

O’Donoghue, R., Kibuka-Sebitosi, E., Tshiningayamwe, S., & Palmer, C. (2019). Navigating 
non-sense by exemplifying situated life experience and intergenerational heritage 
knowledge in Education for Sustainable Development learning spaces. Southern African 
Journal of Environmental Education, 35, 1-18. https://doi.org/10.4314/sajee.v35i1.8

O’Donoghue, R. B. (2021). Engagement in local social-ecological knowledge practices in 
a seasonal cycles approach for transitioning to future sustainability. Southern African 
Journal of Environmental Education, 35, 207-212. https://doi.org/10.4314/SAJEE.
v35i1.11

O’Donoghue, R. B., Misser, S., & Snow, J.  (2020). A review of a course supported Hand-
Print CARE design research intervention process for the inclusion of ESD in school 
subject disciplines. In Environmental Learning in South African Schools: Findings from 
the Fundisa for Change Teacher Professional Development Programme. Makhanda: 
Environmental Learning Research Centre, Rhodes University.

O’Donoghue, R. B., Misser, S., & Snow, J.  (2021). Review of a course-supported design 
research intervention process for the inclusion of Education for Sustainable Development 
in school subject disciplines. In I. Schudel, Z. Songqwaru, S. Tshiningayamwe & H. Lotz-
Sisitka (Eds.), Teaching and learning for change. African Minds.

O’Donoghue, R., Taylor, R. J., & Venter, V. (2018). How are learning and training 
environments transforming with ESD? In Education on the Move. UNESCO.

Pinker, S. (2018). Enlightenment now: The case for reason, science humanism and progress. 
Penguin Random House.

Popkewitz, T. (1981). The social contexts of schooling, change and educational research. 
Curriculum Studies, 13(3), 189-206.

Reeves, T. & McKenney, S. (2015). Design-based research. In J. M. Spector (Ed.), The SAGE 
Encyclopedia of Educational Technology (pp. 189-191). SAGE. 
https://doi.org/10.4135/9781483346397.n83



Meta-Review of a Collection of Papers	  18

Southern African Journal of Environmental Education, Vol. 40 Issue 2, 2025	 

Rosa, H. (2019). Resonance: A Sociology of Our Relationship to the World. Polity. 
Sarabhai, K., Henze, C., O’Donoghue, R., Sandoval-Rivera, JC., & Shimray, C. (2022). 

Handprints for change: A teacher education handbook – Activating handprint learning 
actions in primary schools and beyond.  Centre for Environment Education, Ahmedabad, 
India. https://ges.engagement-global.de/files/2_Mediathek/Mediathek_Microsites/
OR-Schulprogramm/Downloads/Unterrichtsmaterialien_beispiele/05_Handprints-
for-Change-final.pdf

Schudel, I., Songqwaru, Z., Tshiningayamwe, S., & Lotz-Sisitka, H. (2021). Teaching and 
learning for change education and sustainability in South Africa. African Minds.

Stetsenko, A. (2008). From relational ontology to transformative activist stance on 
development and learning: Expanding Vygotsky’s (CHAT) project. In Cultural Studies of 
Science Education, 3(2), 471-491.

UNESCO. (2014). Shaping the future we want: UN Decade of Education for Sustainable 
Development (2005–2014). UNESCO.

UNESCO. (2016). Indigenous and local knowledge(s) and science(s) for sustainable 
development. Policy Brief by the Scientific Advisory Board of the United Nations 
Secretary-General, 5 October 2016. https://unesdoc.unesco.org/ark:/48223/
pf0000246104

UNESCO. (2021a). Teachers have their say: Motivation, skills and opportunities to teach 
education for sustainable development and global citizenship. Education 2030. UNESCO. 
https://unesdoc.unesco.org/ark:/48223/pf0000379914 

UNESCO. (2021b). Reimagining our futures together: A new social contract for education. 
Report from the International Commission on the futures of education. UNESCO. 
https://doi.org/10.54675/ASRB4722

Van Staden, W. & Lotz-Sisitka, H. (2023). E-learning as a mediating tool to support 
interactive professional learning of teacher educators. Interactive Learning 
Environments. https://doi.org/10.1080/10494820.2023.2170423



Meta-Review of a Collection of Papers	   19

Southern African Journal of Environmental Education, Vol. 40 Issue 2, 2025	 

Appendix A

List and web references for formative papers 
(Note: The papers have been placed in the approximate order in which they were written and came 
to inform a Handprint CARE approach to ESD in primary school curriculum settings between 
2018 and 2021.)

1.	 O’Donoghue R. B. (2009). Towards a research tool for portfolio-based data generation 
with the Handprint Science and Technology materials for sustainable lifestyle 
solutions. Unpublished formative paper.

2.	 O’Donoghue, R. B. Taylor, R. J., & Venter, V. (2018). How are learning and training 
environments transforming with ESD? In Education on the Move. UNESCO.

3.	 O’Donoghue, R., Henze, C., Shimray, C., Sarabhai, K., & Sandoval Rivera, J. C. (2020). 
Hand-Print CARE: Towards ethics-led action learning for ESD in school subject 
disciplines. Journal of Education for Sustainable Development, 14(1), 41-60.

4.	 O’Donoghue, R. B., Misser, S., & Snow, J.  (2020). A review of a course supported 
Hand-Print CARE design research intervention process for the inclusion of ESD in 
school subject disciplines. In Environmental Learning in South African Schools: Findings 
from the Fundisa for Change Teacher Professional Development Programme. Makhanda: 
Environmental Learning Research Centre, Rhodes University.

5.	 O’Donoghue, R.B. & Roncevic, K. (2018). Theorien lernbasiertem Wandels in der 
Bildung für Nachhaltige Entwicklung Paradigmenwechsel weg vom dominanten 
Bildungsverständnis. The Development of Education for Sustainable Development 
materials for Inclusive Education in South African Curriculum Settings.  Jahrgang: 
Zeitschrift für internationale Bildungsforschung und Entwicklungspädagogik. 
https://doi.org/10.31244/zep.2020.01.04 

6.	 O’Donoghue, R., Chikamori, K., & Sandoval-Rivera, J. C.  (2020). Hand-Print CARE: 
Clarifying ethics within a fabric of critical interpersonal solidarity in classroom 
settings. Unpublished formative paper.

7.	 O’Donoghue, R. B. (2020). Hand-Print CARE: Clarifying the underlying inter-cultural 
dimensions of an emerging global perspective on ethics-led ESD. Ahmedabad: Centre for 
Environmental Education.

8.	 O’Donoghue R. B., Sandoval-Rivera, J. C., & Payyappallimana, U. (2019). Landscape, 
memory and learning to change in changing worlds: Contemplating intergenerational 
learning and traditional knowledge practices within social-ecological landscapes of 
change. Southern African Journal of Environmental Education, 35, 43-76.  
https://doi.org/10.4314/SAJEE.v35i1.10



Meta-Review of a Collection of Papers	   20

Southern African Journal of Environmental Education, Vol. 40 Issue 2, 2025	 

9.	 O’Donoghue, R. B., Kibuka-Sebitosi, E., Tshiningayamwe, S., & Palmer, C. (2019). 
Navigating non-sense by exemplifying situated life experience and intergenerational 
heritage knowledge in Education for Sustainable Development learning spaces. 
Southern African Journal of Environmental Education, 35, 1-18.  
https://doi.org/10.4314/sajee.v35i1.8

10.	 Sandoval-Rivera, J. C. (2019). The legend of Achaneh: Socio-ecological knowledge in 
the oral tradition of fisherwomen in Veracruz, Mexico. Southern African Journal of 
Environmental Education, 35, 31-42. https://doi.org/10.4314/SAJEE.v35i1.5

11.	 O’Donoghue, R. B. (2021). Engagement in local social-ecological knowledge practices 
in a seasonal cycles approach for transitioning to future sustainability. Southern 
African Journal of Environmental Education, 35, 207-212. https://doi.org/10.4314/
SAJEE.v35i1.11

12.	 Sandoval-Rivera, J. C., Mendoza Zuany, R. G., Patraca Rueda M. C., & 
Cabrera García, F. I. (2021). Rethinking School community participation policies 
in times of climate change through the implementation of a collaborative, active and 
situated pedagogy in Mexico. https://www.researchgate.net/publication/364223702_
Rethinking_School-community_Participation_Policies_in_Times_of_Climate_
Change_in_Mexico 

13.	 Mendoza Zuany, R. G., Sandoval-Rivera, A., & Bautista, P. M. (2022). Aprendizaje 
situado a través de historias locales: posicionando preocupaciones, conocimientos 
y prácticas socioecológicas en la escuela. Situated learning through local stories: 
positioning socio-ecological concerns, knowledge and practices in school. Aprendizaje 
situado a través de historias locales, 31(61).

14.	 Sandoval-Rivera, J. C. & Mendoza-Zuany, R. G. (2021). The Milpa goes to school: 
Teacher training in climate change adaptation from a situated learning perspective. 
https://www.uv.mx/personal/romendoza/files/2025/01/Milpa-goes-to-school.pdf 

15.	 Sandoval-Rivera, J. C. (2020). Environmental education and indigenous knowledge: 
Towards the connection of local wisdom with international agendas in the framework 
of the Sustainable Development Goals (SDGs). Diaspora, Indigenous, and Minority 
Education, 14, 14-24. https://doi.org/10.1080/15595692.2019.1652588

16.	 O’Donoghue, R. & Sandoval Rivera, J. C. (2021). Hand-Print CARE: Clarifying the 
inclusion of intergenerational knowledge in school curriculum settings as plural knowledge 
environments. https://www.researchgate.net/publication/344325690_Hand-
Print_CARE_Towards_Ethics-led_Action_Learning_for_ESD_in_School_Subject_
Disciplines 



Meta-Review of a Collection of Papers	   21

Southern African Journal of Environmental Education, Vol. 40 Issue 2, 2025	 

17.	 O’Donoghue, R. B., Joon, D., & Roncevic, K. (2021). ESD as strong evaluation 
for the ethical revision of our roadmaps of desire in disruptive times 
(Module 2) in Manual on ESD Evaluation, Eberswalde University for Sustainable 
Development (HNEE) / Leuphana University Lüneburg. chrome-extension://
efaidnbmnnnibpcajpcglclefindmkaj/https://www.leuphana.de/fileadmin/user_
upload/Forschungseinrichtungen/isdl/files/Summer_School/04022022_Module2-
Emergence_of_Eval_in_ESD.pdf

18.	 Rosenberg, E. & O’Donoghue, R. B. (2024). A review of the staging and enactment 
of Environment and Sustainability Education in South Africa: Illustrative green 
skills cases. In World Review: Environmental and Sustainability Education in the 
Context of the Sustainable Development Goals. https://www.taylorfrancis.com/
chapters/edit/10.1201/9781003145202-3/review-staging-enactment-environment-
sustainability-education-south-africa-rob-donoghue-eureta-rosenberg 

19.	 O’Donoghue, R. B. & Sandoval-Rivera, J. C. (2021). The inclusion of indigenous heritage 
knowledge in school subject teaching towards a just recovery through ESD. Unpublished 
formative paper, Handprints for Change working group.

20.	 O’Donoghue, R. B. (2022). Hand-Print CARE: Clarifying Education for Sustainable 
Development as knowledge mediated processes of communicative (re)orientation in 
school curriculum settings. Paper prepared for the conference, ‘Long-term processes 
in Human History: A tribute to Johan Goudsblom.’ Amsterdam, 17-19 March 2022.

21.	 Mendoza, R. G. & Sandoval-Rivera, J. C. (2021). Conocimientos y prácticas locales para 
el cuidado del entorno social y ecológico a través de procesos educativos situados [Local 
knowledge and practices for the care of the social and ecological environment 
through situated educational processes]. Editorial de la Universidad Veracruzana. 
https://www.researchgate.net/publication/357983378_Conocimientos_y_practicas_
locales_para_el_cuidado_del_entorno_social_y_ecologico_a_traves_de_procesos_
educativos_situados 

22.	 Sandoval, J. C. & Mendoza, R.G. (2021). Aprender a cuidar y a cuidarnos. ¿Por 
qué es necesario hacerlo desde la escuela? [Learning to take care and take care of 
us. Why is it necessary to do it from school?]. In R. G. Mendoza & J. C. Sandoval 
(Eds.) Conocimientos y prácticas locales para el cuidado del entorno social y ecológico 
a través de procesos educativos situados [Local knowledge and practices for the care 
of the social and ecological environment through situated educational processes]. 
Editorial de la Universidad Veracruzana. (1-42). https://www.researchgate.net/
publication/357983066_Aprender_a_cuidar_y_a_cuidarnos_Por_que_es_necesario_
hacerlo_desde_la_escuela 



Meta-Review of a Collection of Papers	   22

Southern African Journal of Environmental Education, Vol. 40 Issue 2, 2025	 

23.	 Martínez, P. (2021). Narrativas sobre el cuidado del entorno y de las personas a 
través de progresiones de aprendizaje para una educación situada, pertinente y de 
calidad [Narratives about the care of the environment and people through learning 
progressions for a situated, pertinent and quality education]. In R. G. Mendoza & 
J.C. Sandoval (Eds.), Conocimientos y prácticas locales para el cuidado del entorno social 
y ecológico a través de procesos educativos situados [Local knowledge and practices 
for the care of the social and ecological environment through situated educational 
processes]. Editorial de la Universidad Veracruzana (44-79)  
https://www.researchgate.net/publication/357983378_Conocimientos_y_practicas_
locales_para_el_cuidado_del_entorno_social_y_ecologico_a_traves_de_procesos_
educativos_situados 

24.	 Cabrera, F. I. (2021). Pertinencia cultural y socio-ecológica orientada al cuidado 
de seres humanas y no humanas para la transformación social desde la educación 
indígena [Cultural and socio-ecological relevance oriented to care of human and non-
human beings for social transformation from indigenous education].  
In R. G. Mendoza & J. C. Sandoval (Eds.), Conocimientos y prácticas locales para el 
cuidado del entorno social y ecológico a través de procesos educativos situados [Local 
knowledge and practices for the care of the social and ecological environment 
through situated educational processes]. Editorial de la Universidad Veracruzana. 
(81-117)  https://www.uv.mx/personal/romendoza/files/2022/05/Conocimientos-y-
pra%CC%81cticas-locales-digital.pdf 

25.	 Patraca, M. C. (2021). Experiencias socio-ecológicas de mujeres afro-veracruzanas: 
imaginando un proyecto educativo propio [Socio-ecological experiences of African-
Veracruz women: Imagining our own educational project]. In Mendoza, R.G. & 
J. C. Sandoval (Eds.), Conocimientos y prácticas locales para el cuidado del entorno social 
y ecológico a través de procesos educativos situados [Local knowledge and practices 
for the care of the social and ecological environment through situated educational 
processes]. Editorial de la Universidad Veracruzana. (119-144) https://www.uv.mx/
personal/romendoza/files/2022/05/Conocimientos-y-pra%CC%81cticas-locales-
digital.pdf


