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Please rate the manuscript on overall quality 
Excellent/Good/Average/Below average/Poor 
Is appropriate and adequate reference made to other work in the field? 
Yes/No 
Is it stated that ethical approval was granted by an institutional ethics committee for studies involving 
human subjects and non-human vertebrates? 
Yes/No/Not applicable 
If accepted, would you recommend that the article receives priority publication?     
Yes/No 
Are you willing to review a revision of this manuscript? 
Yes/No 
Select a recommendation:    
Accept / Revisions required / Resubmit for review / Decline 
With regard to our policy on ‘Publishing peer review reports’, do you give us permission to publish your 
anonymised peer review report alongside the authors’ response, as a supplementary file to the published 
article? Publication is voluntary and only with permission from both yourself and the author. 
Yes/No 
Comments to the Author: 
This report provides comments that authors may use to strengthen their proposed publication and make it 
readable to their audience. In my assessment, I can testify that the main questions the authors set 
themselves has been successfully answered. 
 
The proposed publication is useful in that it discusses Transdisciplinary Education Collaboration for 
Transformations in Sustainability at the intersection of universities and UNESCO Biosphere Reserves. The 
proposed publication explores the effectiveness of an innovative curricula to engage participants in 
potentially transformative experiences that enable students to learn different ways of analysing complex 
sustainability challenges including how to work collaboratively towards solutions. I am sure many readers 
will find it useful and hopefully teachers and other sustainability practitioners will use the findings to 
strengthen and mainstream their own work. However, to make the proposed publication more robust and 
to increase its usefulness, I think the authors need to address the following. 
 

1. The research problem is not quite significant and it needs to be concisely stated. 
 

2. It is important for the authors to address the fundamentals of sustainability education 
(empowering people and communities with capabilities to confront and deal with the 
challenges of the 21st century) when discussing the findings.  

 
3. Innovations in education are usually characterised by disrupting the status quo. It is not clear 

from this evaluation report what the project is attempting to disrupt as the innovators tried 
their transformative concepts that may have (or not) resulted in transformative practices. 

 
4. I also think that important contributions of educational scaling research is not mentioned or 

addressed, contributions that I think could strengthen the evaluation findings.  
 
There will be need for clarity at several points. I have made some comments and concrete suggestions in 
tracked changes on ways the chapter can be improved. 
 
Overall, this proposed publication puts together a useful case of transdisciplinary learning and research that 
will be relevant to a wide range of sustainability education practitioners internationally. 
 
Content 
Novelty 
This proposed publication has quality potential and is unique in the field of environment and sustainability 
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education. It can turn out to be an important evaluation study in that it highlights important curriculum 
development issues in the relationship between universities and other stakeholder organisation with an 
interest in effective sustainability pedagogies that enable (or hinder) the development of sustainability 
competences. 
 
Abstract and titles 
Abstract 
Before stating the findings in the abstract, the authors need to describe the methodology and tools used to 
generate and analyse data. 
 
Title 
I propose this title: Evaluating innovation in transdisciplinary sustainability education: The case of 
TRANSECTS’ International Learning Labs 
 
Literature Review 
I am satisfied with the literature review with the concepts discussed. I however feel the authors could have 
included a discussion on transformative learning or what they call “transformative sustainability 
education”. 
 
Methodology and methods 
The methods section is a weak point in my opinion. The authors should describe the methods of data 
collecting and data analysis. There should be absolute clarity on how they arrived at their findings, e.g. how 
did the authors arrive at the “three domains of change” line 195? 
 
Presentation 
See comments in the proposed publication 
 
Scientific conduct 
See comments in the propose publication 
 
Ethics 
I cannot confirm that the authors have provided an explicit statement of approval by an institutional ethics 
committee. 
[See Appendix 1 for Reviewer A’s comments made directly on the manuscript] 
 

Author response to Reviewer A: Round 1 

The research problem is not quite significant and it needs to be concisely stated. 
AUTHOR: We have provided the evaluation questions, pointing out that they are also our research 
questions. We have edited the text to make this clearer. 
It is important for the authors to address the fundamentals of sustainability education (empowering people 
and communities with capabilities to confront and deal with the challenges of the 21st century) when 
discussing the findings. 
AUTHOR: We have added several new references and expanded on the topic in the text. However space 
does not permit us to elaborate beyond what we’ve now added to the Literature Review, and what is in the 
Discussion. 
Innovations in education are usually characterised by disrupting the status quo. It is not clear from this 
evaluation report what the project is attempting to disrupt as the innovators tried their transformative 
concepts that may have (or not) resulted in transformative practices. 
AUTHOR: We thought that this was addressed under the heading “The need for pedagogical innovation in 
higher education”. Nonetheless, we added more literature on transformative sustainability education. 
Please also refer to the Discussion comparing Field schools and Learning Labs, which makes it clear that the 
latter have a transformative intent that the former do not have. 
You mention it later, but you could make the point already here: You implicitly state that students' 
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backgrounds from three continents provide rich(er) learning opportunities e.g. on how to work and 
function together. 
 
Suggestion: Make this statement explicit. 
AUTHOR: Thank you for the suggestion; we made the point more explicit, now also earlier on in the 
manuscript (highlighted in yellow). 
Enhance clarity: congruent to what? (to the concept of the innovative and transformative L-Lab)… -> a 
conceptual congruent, innovative evaluation framework. 
AUTHOR: Clarified with “aligned” - referring to the first part of the sentence, i.e. aligned with the 
transformative intent. 
Reference is problematic (due to its style, see there). 
AUTHOR: This is a reference to pre-test post-test evaluation methodology and its critique. 
Possibility that this reference should point to 28: Weiss, CH. Nothing as Practical as Good Theory: Exploring 
Theory-Based Evaluation for Comprehensive Community Initiatives for Children and Families. In J. Connell, 
A. 
 
Kubisch, L. Schorr, C. Weiss. (Eds). New approaches to evaluating community 
AUTHOR: Yes, it refers to Weiss. References now revised. Thank you. 
It could be interesting for the reader to compare the tabular log-frame with the graphic version, e.g. the 
tabular log-frame could be given in the appendix. The changed tabular log-file for Fig 2 would be 
interesting, too! 
 
(Just as an example to point out why a visual representation does provide benefits). 
AUTHOR: Yes, we have now added the tabular log-frame (new Figure 1) and agree this is an improvement. 
Although I can follow this thought, I would like to point out that making „real opportunities to take actions“ 
a mandatory ingredient of learning-experiences in transformative learning weakens those approaches 
where theoretical approaches to solutions, e.g. prototyping on a conceptual level, are promoted. 
 
Suggestion: weaken (or open) this statement, e.g. „profit from“ instead of need (if you agree with that). Or 
e.g. add a reference where the necessity is pointed out. 
AUTHOR: We have weakened the statement to “If higher education is to catalyse and enable new ways of 
thinking, valuing, and doing, it may require …” 
Here or later: In this text there is no information about the length of a TILL, e.g. it is necessary to consult 
the referenced program. 
 
It might be helpful to the reader to give a little bit more details, e.g. length of TILL (for example in 2023), 
and number of students involved. 
 
In addition: See remark further down for information about number of mentors involved and ratio 
students/mentor. 
AUTHOR: Added. 
It is clear that you make a difference between Learning Lab and Field school, and that Lab refers to Learning 
Lab. 
However, personally I would prefer if you could add a visible difference between a Lab and your format 
„Learning Lab“ and stick to it throughout the text, e.g. maybe use L-Lab or the full two words Learning Lab: 
In the L-Lab the problem is probed… makes this special format clearer to the reader. 
AUTHOR: Added “Learning” to Lab where it has been missing, throughout the paper and in the graphic 
comparing Learning lab with Field school (not highlighted as there are too many instances). 
See comment above: How many were international, only four in total (?) 
AUTHOR: We have clarified this, but is this additional detail strictly necessary? It takes us beyond the word 
limit. 
See above: For ease of understanding: Use same wording as above, if applicable, e.g. when interviewed, 
some weeks after the completion etc... 
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AUTHOR: Wording was changed accordingly, in two places, highlighted in yellow. 
Additional information can help: two of the international mentors? Two of how many mentors in total? (are 
two significant, were these two especially important to the know-how provided during the course?) 
AUTHOR: Added: Two of the international mentors, as well as information on the # of mentors. Note that 
the addition of all this detail is changing the paper towards becoming an evaluation report on the 
evaluation of the TILL, and away from an academic piece on 
This is a very important statement in the text - perhaps try to highlight it more so that it is easier to find 
within the text... 
AUTHOR: We can only hope readers will read all the text. Of course adding a lot more detail also makes it 
more likely that the point will be overlooked. 
Perhaps weaken this statement? Appears to be paramount (?) 
AUTHOR: We think it IS paramount and a key difference between the two pedagogical approaches 
And when (?) 
AUTHOR: Yes. Added “and when” to make it explicit 
Clarified (e.g. discussed) (?) 
AUTHOR: Added: discussed and clarified 
Maybe add the intention, e.g. the diverse contributions, or „the value of the diversity of contributions“ 
AUTHOR: Added “the value of the diversity of …” 
State: why did the students apply? What was the incentive, e.g. if they had already completed their master 
degrees- or were they „doing“ their master degree, e.g. in a master degree program? Unclear without 
further research in the stated references 
AUTHOR: Added: their motivation to learn more about transdisciplinary research and practice, 
These statements are all in a negative formulation, e.g. the learnings are all from shortcomings. 
 
Is there any possibility to reframe it with more positive statements - e.g. does profit from more 
communication between developers… even more complex than we have anticipated; benefits strongly 
from shared and ongoing… etc… 
 
A positive formulation might help to avoid the interpretation of your findings as „learning from mistakes“, 
as you state later in the text. These findings are very important learning experiences from the lab - thus 
they should come with a positive tone. 
AUTHOR: This is true, but this is the actual selected data from the interview transcripts and we will not 
change it. We have noted that this is a sub-set of the overall data, it is not the comprehensive evaluation 
report (which in our view would not make for a good academic paper, or at least, is not the paper we 
wanted to write). We have gained our reflective insights from the analysis of the negative data and hence 
that is what we wanted to probe and share; that is what we think other scholars can benefit from and also 
contribute to through their research and reflections. But we have emphasized that there were also many 
positive findings. 
I also think that important contributions of educational scaling research is not mentioned or addressed, 
contributions that I think could strengthen the evaluation findings. 
AUTHOR: Yes, true. We added to the sentence to indicate this (with a reference to Pawson and Tilley whose 
book deals with scaling). No space to expand. 
Thank you for this clear statement - and for the work you put instead into writing up this paper! 
AUTHOR: And thank you very much indeed for the close reading and comments you provided. 
See figure one for additional comments" please see for necessary correction etc. 
 
Comment on the arrow in the figure: It could be interpreted as that here is only exchange between domain 
one and three, as it is drawn above domain 2 - maybe improve the representation to show that there 
should be / is feedback between all domains. 
 
In the text you only refer to feedback between inner domain and domain 2. 
AUTHOR: Yes, we re-drew the diagram with 2-way arrows from each domain to each of the others. (New 
Figure 3) 
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Maybe try to include something like „exploring“ here - that educators should still, although they can be 
very experienced in their field, think as explorers or in an exploring way about the educational path/journey 
they are going to design for/with their students… 
 
It seems appropriate do develop a mindset of exploration, as transformation seems to be by definition a 
rather unexplored task 
AUTHOR: Yes. Added “exploring innovation and …” 
Before stating the findings in the abstract, the authors need to describe the methodology and tools used to 
generate and analyse data. 
AUTHOR: Done (marked with yellow highlight) 
I propose this title: Evaluating innovation in transdisciplinary sustainability education: The case of 
TRANSECTS’ International Learning Labs 
AUTHOR: This is definitely a better title, yes. However the SAJS has a strict word limit that does not allow us 
to add “The case of …” 
Possible to add references to this claim, e.g. a literature review. However, adding references in 
"significance section" might not be mandatory. 
AUTHOR: Not appropriate to add references in the “Significance” section - Editor to advise. 
I am satisfied with the literature review with the concepts discussed. I however feel the authors could have 
included a discussion on transformative learning or what they call “transformative sustainability 
education”. 
AUTHOR: We were mindful that other submissions to this SI were most likely to expand on this, and given 
the word limit, we felt we could just state the most pertinent points that are relevant to the paper. We 
have now added references and expanded on our earlier points, which do unfortunately add to the word 
length and also create some repetition. We would like Editorial guidance on this, as we are not privy to the 
status of the other papers submitted. 
This part of the sentence appears unclear - suggestion to rephrase for clarity, e.g. break up into two 
sentences. 
AUTHOR: Done - two sentences with clarification. 
You focus here on interest, but as your experience has shown, it is also important to reflect on their 
different backgrounds both in e.g. academic discipline as well as perhaps in culture. Could you add this 
thought already here? 
AUTHOR: Added 
A reference for this statement seems appropriate, e.g. use reference from above again, if possible. 
AUTHOR: Added the Funnel and Rogers reference which covers this. 
To stay in your mindset of evaluation and evolution: Could the key question as well shift within a TILL-Lab 
due to more insights? Would it be thus better to keep even the „key question“ to a reasonable extend 
„fluent“ during a TILL? This would be very different to a classical approach of hypotheses-driven scientific 
research which works with iterations and refinements, but not with being fluent. 
AUTHOR: Yes. We have subsequently considered that the TILL can start with a given question, that comes 
from the BR practitioners in collaboration with TILL hosts; when students arrive they start exploring this 
question but it is somewhat fluid and after some time (we have not concluded how long) they can present a 
revised question, based on their initial exploration of the context, from their diverse disciplinary 
backgrounds. We had this idea from Alex Baumber at University of Technology Sydney where this is part of 
their TD training. The BR partners are however clear that questions arise from long-standing, trusting 
relationships and students cannot be expected to develop these during a relatively short learning 
programme. 
Mentioned already above: State duration of TILL 2023 as important additional information to the reader 
AUTHOR: Information on the duration of the TILLS added to the early description. 
The methods section is a weak point in my opinion. The authors should describe the methods of data 
collecting and data analysis. There should be absolute clarity on how they arrived at their findings, e.g. how 
did the authors arrive at the “three domains of change” line 195? 
 
Overall, this proposed publication puts together a useful case of transdisciplinary learning and research that 
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will be relevant to a wide range of sustainability education practitioners internationally. There will be need 
for clarity at several points. I have made some comments and concrete suggestions in tracked changes on 
ways the chapter can be improved 
AUTHOR: The three domains of change are part of the Theory of Change developed on the basis of the 
programme document, this is now hopefully better explained. 
 
We have made several changes to the Methodology section, as detailed in response to Reviewer 1, who 
had a similar concern. 
 
 

Reviewer B: Round 1 
Date completed: 10 April 2024 
Recommendation: Accept / Revisions required / Resubmit for review / Decline 
Conflicts of interest: None 
 

Does the manuscript fall within the scope of SAJS? 
Yes/No 
Is the manuscript written in a style suitable for a non-specialist and is it of wider interest than to specialists 
alone? 
Yes/No 
Does the manuscript contain sufficient novel and significant information to justify publication? 
Yes/No 
Do the Title and Abstract clearly and accurately reflect the content of the manuscript? 
Yes/No 
Is the research problem significant and concisely stated? 
Yes/No 
Are the methods described comprehensively? 
Yes/No 
Is the statistical treatment appropriate? 
Yes/No/Not applicable/Not qualified to judge 
Are the interpretations and conclusions justified by the research results? 
Yes/Partly/No 
Please rate the manuscript on overall contribution to the field 
Excellent/Good/Average/Below average/Poor 
Please rate the manuscript on language, grammar and tone 
Excellent/Good/Average/Below average/Poor 
Is the manuscript succinct and free of repetition and redundancies? 
Yes/No 
Are the results and discussion confined to relevance to the objective(s)? 
Yes/No 
The number of tables in the manuscript is 
Too few/Adequate/Too many/Not applicable 
The number of figures in the manuscript is 
Too few/Adequate/Too many/Not applicable 
Is the supplementary material relevant and separated appropriately from the main document? 
Yes/No/Not applicable 
Please rate the manuscript on overall quality 
Excellent/Good/Average/Below average/Poor 
Is appropriate and adequate reference made to other work in the field? 
Yes/No 
Is it stated that ethical approval was granted by an institutional ethics committee for studies involving 
human subjects and non-human vertebrates? 
Yes/No/Not applicable 
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If accepted, would you recommend that the article receives priority publication?     
Yes/No 
Are you willing to review a revision of this manuscript? 
Yes/No 
Select a recommendation:    
Accept / Revisions required / Resubmit for review / Decline 
With regard to our policy on ‘Publishing peer review reports’, do you give us permission to publish your 
anonymised peer review report alongside the authors’ response, as a supplementary file to the published 
article? Publication is voluntary and only with permission from both yourself and the author. 
Yes/No 
Comments to the Author: 
Dear Author(s), I really enjoyed reading your report. I have made some recommendations, but would like to 
point out above all that you should think about whether the title is really the best representation of the 
content. That said, it was (tragic) fun to read the manuscript - it really pointed out insights (mistakes) that 
don't seem to be uncommon in multi-stakeholder educational settings - and provided a possible solution to 
them. Very well worth reading it and thanks for your efforts to write it up! Good luck with your next 
iterations of the TILLs. 
 
I have to state that I found reading this report very interesting. This is due to the fact that it does not only 
highlight a common problem experienced when working together with multiple stakeholders with a) 
various backgrounds and b) who do not know each other and the working style beforehand. As a) and b) 
are quite common in the area of designing innovative interdisciplinary educational formats, the findings will 
be of interest to a wider audience. 
 
However, the report also provides first steps into a solution of the described common dilemma, and this 
solution can be implemented without a huge extra effort. Thus, it does provide support for the problem it 
identified and has practical value. 
 
I did not rate this manuscript "excellent" in overall quality due to a (subjective) shortcoming at the starting 
point of the ToC-design. As I read the manuscript from start to end (and thus not flipping through it in the 
usual way Abstract / Conclusion / Method / Intro...) I did draw exactly the double arrow already in figure 1 
as is provided later in figure 3 - meaning that the initial ToC-design seems to be based on a rather 
simplifying approach with its linear impact model. However, I do realize that this impact model is often 
implicitely used when no ToC-model is designed or discussed between partners - and therefore highlighting 
to think more about the feedback-loops in educational processes is very important. 
 
That said, it was (tragic) fun to read the manuscript - it really pointed out insights (mistakes) that don't 
seem to be uncommon in multi-stakeholder educational settings - and provided a possible solution to them 
- very well worth reading it! 
[See Appendix 2 for Reviewer B’s comments made directly on the manuscript] 
 

Author response to Reviewer B: Round 1 

Above all you should think about whether the title is really the best representation of the content. 
That said, it was (tragic) fun to read the manuscript - it really pointed out insights (mistakes) that don't 
seem to be uncommon in multi-stakeholder educational settings - and provided a possible solution to 
them. Very well worth reading it and thanks for your efforts to write it up! 
AUTHOR: We have tried some other options but concluded that this title captures what we want to say. 
 
In the sense that the TILL cannot by any means be described as a failure or a mistake, we do not necessarily 
agree that the experience was a tragedy; we share the view that practitioners who reflect on the outcomes 
of their endeavours have a better chance to do (even) better next time! Reflective practice is regarded as 
‘best practice’ in the educational sciences but indeed, not always as common as we know it should be, 
given time constraints, unwillingness to be associated with ‘failure’, and so on. 
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We further believe there is some element of analysis in the work presented here and as indicated, 
therefore do not merely regard it as a report, but as a research paper. This further speaks to the value, in 
our view, of reflexive practice. 
I did not rate this manuscript "excellent" in overall quality due to a (subjective) shortcoming at the starting 
point of the ToC-design. As I read the manuscript from start to end (and thus not flipping through it in the 
usual way Abstract / Conclusion / Method / Intro...) I did draw exactly the double arrow already in figure 1 
as is provided later in figure 3 - meaning that the initial ToC-design seems to be based on a rather 
simplifying approach with its linear impact model. However, I do realize that this impact model is often 
implicitly used when no ToC-model is designed or discussed between partners - and therefore highlighting 
to think more about the feedback-loops in educational processes is very important. 
AUTHOR: Yes, the way in which we conceptualized and worked with the Theory of Change (ToC) was not 
very clear in the paper, thank you for encouraging us to do something about that. We have now added the 
original ToC (from the proposal) which is an tabular log-frame (as a new Fig 1), and compared the original 
Fig 1 (now 2) with it, to indicate that while the concentric circles diagram was not necessarily linear, it could 
still be interpreted as such, and was to some extent, at least some of the time. Hence the need to make the 
two-way learning more explicit, which we now make more explicit in the text as well as with multiple 
double arrows in the new Fig 3 (former Fig 2). 
 
 

Reviewer I: Round 1 

Not openly accessible under our Publishing peer review reports policy. 
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1 

Evaluating innovation in transdisciplinary sustainability education: 1 

TRANSECTS’ International Learning Labs 2 

3 

Abstract 4 

5 
Programme evaluation can advance sustainability education through the learning it can enable,  6 

at micro and systems levels. This proposition is explored by examining evaluation practice in a 7 

six-year international programme entitled Transdisciplinary Education Collaboration for 8 

Transformations in Sustainability involving universities and biosphere reserves/regions in 9 

Germany, South Africa, and Canada. A Transdisciplinary International Learning Lab (TILL) offered 10 

in 2023 was evaluated using a theory-based evaluation approach, followed by a meta-     11 

reflection among programme developers. We found that our TILL had elements of a Field School, 12 

rather than a Learning Lab; and that our curriculum development and delivery required more 13 

explicit deliberation among us, towards a deeper and shared understanding of pedagogical 14 

assumptions, and more congruent practice of transdisciplinary and transformative sustainability 15 

education in higher education. A theory-of-change based approach enabled learning from 16 

evaluation. The paper is an invitation to other innovators in sustainability science, education and 17 

evaluation, to share related findings. 18 

19 

Significance of the Main Findings 20 

21 
Through reflective practice based on evaluative research, the designers of a sustainability 22 

education programme gained insight into how the concepts of transformative education, 23 

transdisciplinarity and evaluation play out in practice, and how programme evaluation can foster 24 

learning and inform ongoing and more transformative programme design. As higher education 25 

practitioners collaborating across continents and disciplines for systemic change, we noted that 26 

transformative concepts do not immediately translate into transformative practices, unless we 27 

critically and collectively reflect on practice and outcomes. Such (meta) reflection requires data 28 

and purposefully designed evaluation frameworks-in-use. This idea is not new, but its 29 

manifestation in practice was illuminative, and could also be significant for other curriculum and 30 

evaluation designers. 31 

32 

Introduction 33 

34 

TRANSECTS1,2 is a multi-year, international programme entitled, Transdisciplinary Education 35 

Collaboration for Transformations in Sustainability, at the intersection between universities 36 

and UNESCO Biosphere Reserves. In sustainability education, there is a quest for 37 
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innovative curricula that engage participants in potentially transformative experiences, 38 

through which to learn not only how to analyse complex sustainability challenges, but also 39 

how to work together towards solutions3,4. It is for this reason that TRANSECTS offers 40 

Transdisciplinary International Learning Laboratories (TILLs) on three continents. 41 

 42 

TRANSECTS situates its TILLs in Biosphere Reserves (regions in Canada; hereafter BRs), 43 

these being characterized as “model regions” for sustainability, and an important 44 

governance, practice and learning space in complex social-ecological landscapes. The 45 

programme invites graduate students to join BR managers in exploring issues experienced 46 

in these landscapes, with the aim of developing competencies for sustainability practices. 47 

 48 

The TILLs themselves, though interesting as curriculum innovation in sustainability 49 

education, are not the main focus of this paper; rather, we share here a reflection on the use 50 

of the framework which the authors designed to evaluate the TRANSECTS programme5, 51 

including the TILLs6. Analysing the use of the evaluation framework to deepen innovative 52 

practices is interesting – and a research paper rather than simply an account of practice – 53 

because of the manner in which theoretical concepts of sustainability science, transformative 54 

higher education and transdisciplinarity7 are encoded in the framework, and already in the 55 

first two years of implementation, informed and deepened by its application. 56 

 57 

Context and Literature 58 

 59 

The need for pedagogical innovation in higher education 60 
 61 

The need for higher education innovation is explored more fully elsewhere in this Special 62 

Issue, but one consideration is pertinent here: that universities’ responses to sustainability 63 

challenges must include pedagogical innovation. It cannot suffice to simply introduce new 64 

subjects or new content in existing subjects. Higher education has to catalyse and enable 65 

new ways of thinking, valuing, and doing, which may require un-learning of sedimented 66 

patterns of value, thought, and practice, and the development of new habits. Such 67 

transformative learning does not simply result from exposure to new information. Learners 68 

need opportunities to grapple with existing values and practices, including their own, without 69 

becoming defensive or despondent; they need spaces in which to practice working out 70 

solutions, and real opportunities to take actions, big or small. Responding to sustainability 71 

concerns requires multiple actors to work together, and the skill of enabling collaboration3. In 72 

complex sustainability contexts, the role-players are many and have diverse and often 73 

conflicting interests. Educators have thus been proposing concepts like agency8; action 74 
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competence9; interpersonal and sustainability competencies10; intercultural 75 

competencies10,11; technical and transformational leadership skills12, relational and 76 

transformational13 and reflexive competence14. Various curriculum and pedagogical 77 

innovations that encourage ‘active learning’15 have been proposed, from project work in 78 

schools to multi-step social learning processes in industry16 and the Learning Lab, which 79 

was the pedagogical innovation of choice for TRANSECTS. A Learning Lab (also Challenge 80 

Lab or Living Lab) is an educational opportunity created for students to engage with a 81 

sustainability challenge outside the academy, which is usually multi-facetted, requiring 82 

analysis from different disciplinary and non-disciplinary (e.g. Indigenous knowledge) angles. 83 

In the Lab the problem is probed through research and stakeholder engagement, and 84 

solutions are developed and/or explored, and even tried out to start a further cycle of 85 

reflection and development17. There are many methods for this18. 86 

 87 
The TRANSECTS programme 88 

 89 

The TRANSECTS programme was initiated by collaborating universities in Canada, South 90 

Africa and Germany, with the lead partner and main funder in Canada. Implementation 91 

activities commenced in 2022. These include a series of Transdisciplinary International 92 

Learning Labs (TILLs) – one each year; and annual Programme Institutes, where partners 93 

(academics, practitioners and students, from universities, BRs and elsewhere) come 94 

together to network, share, reflect, learn and plan. 95 

 96 
The team conceptualising TRANSECTS (which includes the authors) also produced an 97 

evaluation framework to track, reflect and report on the programme processes, outcomes 98 

and impacts over its envisaged six year lifespan. As TRANSECTS is about innovation and 99 

transformations in sustainability, we aimed to design a congruent and innovative evaluation 100 

framework, to support the transformative intent of the programme, and to optimise ongoing 101 

learning. 102 

 103 

Evaluation approaches 104 

 105 
When energy and resources are invested in a programme of interventions, courses and 106 

resources, evaluation is essential – not just at the end, to satisfy both funders and 107 

implementers that this was a worthwhile investment, but also along the way, so as to pick up 108 

emerging issues and respond effectively, to improve the programme and its chances to 109 

achieve desirable outcomes. Evaluation itself can be costly, and deriving optimum value from 110 

it would include learning, among programme participants and across multiple       111 

evaluations, in the field as a whole19. 112 
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Theories for programme evaluation have undergone shifts over time, that match paradigm 113 

debates in broader social science research methodology20. Evaluation theory shifts 114 

encompass various responses to the observation that educational processes and social 115 

change are complex, non-linear, and seldom easy to capture through simple pre-test, post- 116 

test measurements21. Much has been written about the limitations and negative 117 

consequences of imposing an ‘experimental vs control group’ evaluation design as the ‘gold 118 

standard’, onto non-linear social interventions in complex systems21-23. Alternative 119 

approaches have been proposed, to evaluate for example programme processes and 120 

development21,22, values and narratives24, principles25 and open-ended value creation26 or 121 

identifying the underlying mechanisms that give rise to change20. 122 

 123 

Associated with the latter approach is theory-based evaluation . An early proponent was 124 

Weiss26, who proposed that in order to evaluate a programme of interventions, it is 125 

necessary to articulate the programme theory, thus surfacing the designers’ theory of how 126 

change is likely to come about (theory of change) and their theory of action, explaining why 127 

the intervention actions might effect that change. The goal is to evaluate the programme 128 

according to this explicit theory, in such a way that the evaluation findings both indicate 129 

whether the desired change has taken place, and, since there is then also an opportunity to 130 

interrogate the programme theory itself, to explain why this change happened, or not30. 131 

 132 
All programmatic interventions are typically based on a theory of some kind, and most 133 

evaluations proceed from a theory of change. These theories are, however, seldom explicit21. 134 

For example, the commonly used ‘logical framework’ embodies a programme                135 

theory or logic: If these activities are undertaken with these inputs, then these outcomes will 136 

eventually lead to this desired impact. How X is going to lead to Y, is seldom explained. Thus 137 

the recommendations ,22,23 to start an evaluation with the articulation of an explicit theory of 138 

change (involving the programme designers and implementers themselves), from which 139 

indicators are derived to guide what should be monitored; what data should be collected; 140 

and how it should be evaluated. This ‘theory’ should be open to review, with evaluation 141 

creating a feedback loop from which implementers can make not only adjustments to the 142 

implementation processes, but also re-think their theory of change. Where necessary, 143 

implementers can then revise it, and associated indicators, accordingly. The approach 144 

shares the intent of strategic adaptive management29 and also draws on theories of deeper, 145 

higher or triple loop learning (see X and X, this issue). 146 
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This theory-based approach was followed in the conceptualisation of the TRANSECTS 147 

programme evaluation. 148 

 149 

Evaluation framework and tools for TRANSECTS 150 
 151 
TRANSECTS’ programme designers produced a standard tabular log-frame about the 152 

relationship between programme inputs, outcomes and impacts, but also a non-linear 153 

graphic version (Figure 1), to identify three change domains that were of interest: 154 

participants’ learning, but also how institutions support transdisciplinarity; and research and 155 

engagement practices in the BR landscapes; possible relations among these three change 156 

domains, and the direction of change (arrow in Figure 1). 157 

 158 
This simple version of TRANSECT’s proposed ‘pathways to change’ (another way to refer to 159 

a theory of change articulated for evaluation purposes) left out most of the details in the 160 

tabular logframe, but hypothesized some relationships. Figure 1 suggests a degree of non- 161 

linearity in that the sphere of higher education innovations in the centre, will ripple out in 162 

many and perhaps unforeseen ways to encourage participants’ learning in the central 163 

sphere, which would in turn in many and perhaps unforeseen ways ripple out into changed 164 

research and engagement practices in BRs, represented by the broadest sphere on the 165 

outside of the graphic. The general direction was presented (and conceptualised) as from 166 

the academy, through the learners, to the field. 167 

 168 
 169 
 170 
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Figure 1: TRANSECTS’ Theory of Change 174 
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 175 

 176 

In the initial stages of programme implementation, somewhat constrained by time and 177 

distance (over three continents), the design of the theory of change was neither extensive 178 

nor fully inclusive. Nonetheless, there was support for the theory of change. Implementers 179 

also agreed that it would be open to change so that from time to time, it should be reviewed 180 

and the selected evaluation indicators, instruments and processes adjusted accordingly. 181 

 182 

This is standard practice, at least according to theoretical descriptions of theory-based 183 

evaluations. An evaluation process based on an explicit, non-linear and evolving theory of 184 

change is, however, a departure from the norm in programme evaluation. The MEL team 185 

thus undertook to monitor the evaluation framework itself, as it unfolds in-use. TRANSECTS 186 

is funded as a capacity building programme, rather than a research programme, but through 187 

the theory-based framework, research was built into its evaluation processes, using the 188 

theory of change, data collected from evaluating implementation activities, and periodic 189 

meta-reflections on emerging findings. This research methodology is described next, as it 190 

produced the findings on which this paper is based. 191 

 192 

Methodology on which this study is based 193 

 194 

Using the theory of change diagram, planned programme activities were entered in the three 195 

domains of change, with associated evaluation questions, and instruments to gather data 196 

about those activities where then designed. Broadly, we asked: 197 

 198 

• whether activities were executed as planned and according to TRANSECTS’ 199 

principles2
 200 

• whether desired learning outcomes, derived from literature in the sustainability 201 

sciences and education, were achieved and applied3,10; and 202 

• any other outcomes that emerged and seemed relevant to TRANSECTS’ 203 

transformational intent. 204 

 205 

Implementation activities at the start of TRANSECTS focussed on new courses and TILLs in 206 

the central ‘higher education institution’ domain of change, offered to students in the 207 

‘participant learning domain’. Two TILLs were offered in Germany, starting with a pilot in 208 

2022. Both TILLs were evaluated, but the 2023 TILL was evaluated more comprehensively, 209 
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by both internal and external evaluators. The 2023 TILL and a sub-set of its evaluation 210 

findings form the basis of the meta-reflections in this paper. 211 

 212 

As the planning of the 2023 TILL rolled out, requiring extensive logistics and communications 213 

across three continents, and involving hosts, mentors, and student participants from an even 214 

larger number of universities, the Monitoring, Evaluation and Learning (MEL) team designed 215 

evaluation instruments and processes for the TILL. These consisted of: 216 

• questionnaires sent to participants prior to, during, and on conclusion of the TILL 217 

• focus group discussions with participants during and after the TILL 218 

• review of student assignments 219 

• focus groups (student feedback and discussions) some months later, during 220 

Programme Institutes 221 

• interviews with TILL students 222 

• interviews with TILL mentors on conclusion of the TILL 223 

• interviews with BR practitioners. 224 
 225 
 226 
An external evaluator conducted some of the focus groups and interviews, and other 227 

evaluation activities were undertaken by TRANSECTS MEL team members, including 228 

authors of this paper. Interviews and discussions were either in person or online. 229 

 230 

Ethical clearance was provided by the [institution anonymised]. Data are stored in a secure 231 

Microsoft Teams depository; only TRANSECTS contributors who have completed research 232 

ethics training can view the data or engage with participants for evaluation purposes. 233 

 234 

In addition to on-site data collection in Germany, some months later students who 235 

participated in either of the TILLs shared feedback with mentors and programme staff during 236 

a Programme Institute in South Africa. Members of the programme design team who were 237 

present then engaged in informal meta-reflections on this feedback and other data that had 238 

been collected and analysed. During reflections we applied inter-subjectivity as a means to 239 

bring objectivity to our process31 , that is, we challenged each other’s interpretations and 240 

when found to be sound, built on them. This included a later online engagement with TILL 241 

hosts. 242 

 243 

In the next section we share the selected findings and meta-reflections that form the core of 244 

this paper. Our data sources revealed that while the TILL was a worthwhile learning 245 
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experience for students, and highly rated, in some ways we as a collective fell short of 246 

offering the innovative, transdisciplinary learning experience we had intended. Our 247 

evaluation framework-in-use explained how this might have come about, and these insights 248 

can inform wider systemic learning. 249 

 250 

Findings 251 

 252 

The 2023 TILL took place in mid-winter in a BR in a rural region of Germany. Its focus was 253 

on different forest ownership types, with different management objectives (optimum yield vs 254 

biodiversity, for example). The students were graduates, most with Masters degrees, from 255 

universities across the three continents, selected on the basis of their academic and 256 

leadership abilities, and with a variety of disciplinary backgrounds. They stayed in shared 257 

accommodation and, for part of the TILL, had to plan and shop for shared meals. Outdoor 258 

excursions and meetings were arranged where forest scientists shared their expertise. 259 

 260 

Configuring the TILL involved many more role-players than the hosts. Six weeks before the 261 

in-situ TILL, students were engaged in a Foundational Course, a series of customised online 262 

orientation sessions and seminars, including presentations on transdisciplinarity by 263 

academics, and an introduction to Constellation Analysis32 as a potential transdisciplinary 264 

method for analysing complex sustainability challenges and for identifying entry points for 265 

strategies and their systemic effects. Three international mentors were appointed, for the  266 

first two weeks of the TILL, along with local mentors and instructors. 267 

 268 

Despite concerted efforts to involve them, TILL mentors were not all able to attend all the 269 

orientation sessions, and the BR managers found it particularly difficult to attend, possibly 270 

due to connectivity, language barriers and time zones. This difference between the 271 

orientation of the students, and the limited orientation of TILL hosts and mentors, could well 272 

have been significant in what unfolded. 273 

 274 

Findings: Students’ experiences and views 275 

 276 
When asked, during and after the TILL, to reflect on their experiences, students noted 277 

(among other, some very positive, observations) that: 278 

 279 
• The actual problem to research was not clear at the start 280 

• How to contribute from their particular disciplines was also not clear, particularly at 281 

the start of the TILL 282 

• Relationship with BR was not clear; were the students meant to be consultants or 283 

even free researchers for the BR? 284 

reviewer
Comment on Text
In what ways did this affect the findings?



9  

• Living together and working with others’ differences, was hard for some 285 

• A deeper understanding of transdisciplinary developed 286 

• Students learned much and will highly recommend a TILL to others, but with some 287 

changes, e.g. stronger transdisciplinary dimensions and learning mediation. 288 

 289 
Findings: Mentors’ experiences and views 290 

 291 
When interviewed, some weeks after the completion of the TILL, and asked to reflect on 292 

their experiences, mentors noted (among other observations) the following: 293 

 294 
• The use of transdisciplinary methods during the TILL was not explicit 295 

• Mentors were not always clear on the problem to be researched, or on who should 296 

determine the question – students, mentors or BR managers 297 

• The role of the BR managers was not always clear 298 

• The scope of the mentoring was not always clear; to what extent should they steer 299 

students, and which aspects of the TILL should they facilitate or support? 300 

• Dealing with interpersonal conflicts was stressful for some mentors who felt 301 

unprepared for it 302 

• Mentors would recommend more TILLs (and want to be involved in them) with some 303 

changes including more explicit structure and purpose. 304 

 305 
Findings: BR practitioners’ experiences and views 306 

 307 
When interviewed some weeks after the TILL, to reflect on their experiences, BR 308 

practitioners noted (among other observations) that: 309 

 310 
• The start of the TILL was too unfocused 311 

• Some students had surprisingly little interest in forest ecology 312 

• The BR’s roles viz those of the mentors were unclear 313 

• Students were well equipped with technical knowledge to complete set tasks, but 314 

more conceptual guidance was needed to bring out conservation and governance 315 

aspects 316 

• The quality of the assignments presented by the students to the BR at the end of the 317 

TILL, was good. 318 

 319 

Another key finding is that when COVID struck during the first week of the TILL, two mentors 320 

left the site and proceeded to attempt mentoring online; some students and remaining 321 

mentors experienced this as a significant gap in support. 322 

 323 

Findings: Programme developers’ meta-reflections at the Programme Institute 324 

 325 
During the 2023 Programme Institute in South Africa, the authors considered the data 326 

collected and analysed thus far, and asked meta-reflection questions which could be 327 

summarised as: 328 

 329 
• What pattern are we seeing in the data and feedback from TILL participants? 330 
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• What actually happened in the TILLs versus what was intended? 331 

• Why did this happen? What could have given rise to these outcomes? 332 

 333 
We concluded that as a collective, we may have conceptualized and approached the TILL 334 

more as a Field School, than as a Learning Lab. In sharing with each other what we 335 

understood to be the differences between these two curriculum offerings, we found this 336 

conclusion to be a sound and powerful explanation for what transpired, that resonated with 337 

all of us, and with TILL mentors, when we later engaged them. 338 

 339 
In the discussion below we reflect on why this conclusion is warranted, and significant for 340 

transdisciplinary and transformative approaches to sustainability education – in relation to 341 

TRANSECTS (micro-level) but also to wider theory and system building; a building process 342 

that is needed, as argued elsewhere in this Special Issue. We also explain the relationship 343 

between the evaluation processes, and our learning. 344 

 345 
A summary of the findings from the meta-reflection, is that we learned that transdisciplinary 346 

curriculum development for transdisciplinary learning labs across different contexts is: 347 

 348 

• more complex than we had anticipated; 349 

• requires more communication between curriculum developers, and between 350 

developers and implementers (such as TILL hosts and mentors); and 351 

• requires shared and ongoing clarification of transdisciplinary and pedagogical 352 

approaches. 353 

 354 

As a collective, we had either misunderstood or under-estimated what transdisciplinary 355 

education innovations require, as we elaborate next. 356 

 357 

Discussion: Reflection and Elaboration 358 

 359 

What is a Field School, and what is a Learning Lab? What are the differences between 360 

them, and why did we think that we have in some ways approached the TILL more as one, 361 

rather than the intended other? 362 

 363 

Drawing on the literature on Learning Labs and Challenge Labs4,13,32-33 and our experience 364 

as higher education practitioners in the Geographical and Sustainability Sciences, Higher 365 

Education Scholarship of Teaching and Learning, and Environmental Education, of Field 366 

Schools (the term used in Canada) or field trips (the term used in South Africa), we identified 367 

a few key differences related to purpose, process and end-points (Figure 3). 368 
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 369 
 370 
 371 
 372 
 373 

 374 
 375 
 376 
 377 
 378 
 379 
 380 
Figure 2: Differences Between Field Schools and Learning Labs (author generated) 381 

 382 
 383 
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made clearer to BR hosts, mentors and students. Throughout the TILL, learning should have 387 

been mediated with references back to the Foundational Course and the theoretical 388 

discussions on transdisciplinarity. The gap left by the early departure of two of four mentors 389 

signalled just how important learning support was, not only during the first two weeks, in fact, 390 

but throughout – something that was not fully anticipate when the Labs were conceptualized. 391 

 392 

Similarly, the contributions of graduates with backgrounds in Politics, Economics, Education, 393 

Governance, Forestry, Agricultural Sciences and Ecology, should have been more apparent 394 

to all. Students were not attending to simply collect field data as free research assistants. 395 

The relevance of inputs from a top Ecologist in relation to the sustainability issue under 396 

investigation, should have been clarified, and not assumed, or assumed to be the most 397 

important or only input needed. 398 
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Learning Labs (and a transdisciplinary process like Constellation Analysis31) start with the 399 

identification or elaboration of a sustainability issue through stakeholder engagement, 400 

because the process of formulating the central problem and associated research question(s) 401 

with stakeholders (in this case BR practitioners, other forestry owners and neighbours) is 402 

paramount and not simply a precursor to the research. Thus, Transdisciplinary Learning Labs 403 

require ample time and opportunity for stakeholder engagement. 404 

 405 

Lab participants should agree that the key question(s) to research might not be clear at the 406 

start; however there should also be an agreed-upon process for concluding what would be 407 

the most relevant question to research. This is a fundamental aspect of transdisciplinary  408 

work – not just a preliminary step to quickly get out of the way, or to be handed down before 409 

the start of the Lab. In the 2023 TILL students, mentors and BR practitioners were either 410 

unclear as to what the key research question was, or unclear about how it was to be derived, 411 

and by whom. 412 

 413 

In some ways we approached the TILL like a Field School where the focus is usually on 414 

collecting bio-physical data, for example, by not fully anticipating the requirements for 415 

stakeholder engagement. An example is that the majority of BR stakeholders spoke only 416 

German, which only a few students could speak, leaving the majority of students unable to 417 

directly engage with stakeholders. 418 

 419 

We also realised later that students needed to hear explicitly that challenges experienced 420 

around living together (deciding between meat or vegetarian meals, for example) were an 421 

integral part of the intended learning outcomes. Relational13 or interpersonal competencies11 422 

are prerequisites for solving sustainability challenges with others. TRANSECTS proposed to 423 

develop intercultural competencies by selecting graduate students from different disciplinary, 424 

language, cultural and ethnic backgrounds and nationalities to participate in the TILLs. 425 

Resolving the challenges of working across such differences, and using the diversity 426 

optimally, are key to successfully addressing complex social-ecological issues3,7; however, 427 

we did not anticipate just how steep this learning curve would be and that TILL participants 428 

would need ongoing and expert facilitated learning mediation in this regard. On reflection we 429 

realized that our approach to the TILL was predominantly resource-based (asking what 430 

resources we have and how best to use them) with less attention to coherent curriculum 431 

design. 432 

 433 

Mentors were uncertain about whether or how to address the intercultural challenges that 434 

emerged. On a field trip, such conflict and taking time to resolve it, is simply a by-product of 435 
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the primary focus on co-habiting in a remote area in order to (learn how to) collect separate 436 

pieces of bio-physical information. In the case of a Learning Lab, however, ‘finding’ each 437 

other (across disciplinary and cultural boundaries) is a key success factor for working 438 

together to address a complex problem. Resolving the problem not only requires participants 439 

to communicate and work together, but also to fully appreciate and use each other’s diverse 440 

contributions. Mentors felt ill-prepared to facilitate conflict resolution; it did not feature in the 441 

‘job description’, and requires skills they either felt they lacked or were not primed to draw on. 442 

While mentors and students alike reported that students eventually found peace and       443 

even joy in their differences, we collectively missed the opportunity to make the importance of 444 

relational competencies3 explicit, and to provide scaffolding to strengthen learning. 445 

 446 

In a field school, mentors have particular roles: providing instruction about data collection, 447 

assisting with technical aspects, perhaps socialising after-hours with students so as to help 448 

induct them in the field, and assessment of tasks completed. Roles were less clear in this 449 

Lab. What was their role in relation to the setting of the research question, stakeholder 450 

engagement, transdisciplinary research skills, and interpersonal conflicts? The evaluation 451 

suggests that there was a need for more explicit learning mediation along the way – that the 452 

TILL could not be left to unfold without regular feedback to the students, with reference to 453 

the intended learning outcomes, and a recommended suite of transdisciplinary engagement 454 

methods from which to choose. 455 

 456 

At this point it should be noted that the TILL was by no means a failure. It had many positive 457 

features and outcomes. For example, the students’ final assignments were of good quality 458 

and well received by academics and BR practitioners alike; several students wish to attend 459 

the next TILLs as mentors; mentors have offered to participate in future TILLs; and new 460 

relationships between BRs and universities were being forged as a result of the shared 461 

endeavour. Given such successes it would in fact have been easy for us to overlook the fact 462 

that the curriculum offering was in some ways simply a more ambitious version of what we 463 

would have offered in the past (a field school) rather than the fundamentally different 464 

intervention (a transdisciplinary learning lab) we had theorised it to be. 465 

 466 

Why, despite good intentions, did we not entirely achieve the intended curriculum innovation? 467 

The fact that we were a multi-disciplinary, multi-lingual team spread across three continents 468 

and time zones, may have had much to do with this. Opportunities to develop a                   469 

shared conceptualization of the TILL, such as online meetings, could not be optimally used due to 470 

these constraints. But members of the team who regularly interact with each other and had, on 471 

the surface, shared understandings of the nature of the innovation, also approached it quite 472 
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differently. Disciplinary differences might have had a role in this, and thus it is an instructive 473 

example of the situations that transdisciplinary practitioners (including our graduates) find 474 

themselves in, in the complex social-ecological landscapes of practice. We also noted that 475 

students and mentors had been briefed about the ways in which the TILL was to be 476 

transdisciplinary … and we can only conclude, retroductively, that transcending years of excellent 477 

disciplinary training, was not going to be happen in an instant – unless one applies these ideas in 478 

practice, and reflects on them, as we attempt to do here, on an ongoing basis. 479 

 480 
 481 
 482 
In response to the evaluation findings, the TRANSECTS programme designers subsequently 483 

took a number of steps to strengthen the planning of future TILLs, including more explicit 484 

curriculum planning; assigning and clarifying pedagogical roles for TILL mentors and hosts; 485 

careful consideration of the ways in which the proposed TILL focus and research question(s) 486 

lend themselves to transdisciplinary and engaged research and innovation; and adjustments 487 

to the Foundation Course, which will include evaluation insights. A follow-up Program Institute 488 

in Canada dedicated several workshops to flesh out the distinction between a TILL            489 

and a field course by determining how to align learning outcomes with activities and 490 

assessment for future learning labs. 491 

 492 

The findings also effected adjustments to TRANSECTS’ theory of change: change does not 493 

only take place among learners in the second domain of change; change has to also take 494 

place in the central domain where we as higher education institutions need to change the 495 

way in which we conceptualize, design and deliver our curriculum offerings, based on 496 

feedback from the field. This feedback loop and learning would not have been possible, 497 

without evaluation, specifically the theory-based evaluation process we followed. 498 
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Figure 3: TRANSECTS’ slightly revised Theory of Change 504 

 505 

 506 

As noted earlier, theory-based evaluation25-26, 28-29 starts with articulating an explicit theory of 507 

change from which to derive indicators that guide what data should be collected; and how it 508 

should be evaluated.21,27-28 This theory must be open to review, and evaluative practices 509 

should create a feedback loop from which implementers not only refine implementation, but 510 

also, where necessary, re-think their theory of change and revise it, and the associated 511 

indicators. In this case, we have added evaluation of the process of TILL development to 512 

track the extent to which we are designing for transdisciplinarity. Thus the network of 513 

learners includes not only graduate students, but also BR practitioners and higher education 514 

academics. We had initially indicated this when conceptualizing TRANSECTS1, but are now 515 

clearer on how this learning can happen. 516 

 517 
The use of a non-linear theory of change21,28 influenced the way findings were processed, as 518 

it encouraged us to be reflective practitioners that look across the data of practitioners, 519 

mentors, and graduate students, given that our theory of change presents the relationships 520 

between these domains as important but as yet under-theorised. Focus group, interview, and 521 

questionnaire data established some common themes: roles were unclear, and cultural 522 

practices, previous experiences with transdisciplinarity, and understanding of what a TILL 523 

needed to be in order to optimize learning, shaped unarticulated expectations. In troubling  524 

the connections between each domain in the theory of change, across the network of 525 
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learners, we realized the extent to which the “learners” included those organizing and 526 

leading the TILL. The theory of change afforded deeper thinking than if we had simply 527 

counted numbers of participants, or checked whether learning outcomes had been 528 

achieved. The educational change process was organic and dynamic, and the theory of 529 

change reflected this reality. 530 

 531 

The results of evaluation-in-use include deeper iterations of the program theory, notably the 532 

distinctions between a more standard field school and what a transdisciplinary and 533 

intercultural Lab was intended to do. These insights arose from returning to the expected 534 

flow in the theory of change and discussing what evidence indicated about it and why. 535 

 536 
The process also resulted in more concrete programme changes, like the redesign of the 537 

Foundational Course and the TILL. Ultimately, some of the best evidence of strong evaluation 538 

is the capacity to use it in situ20 to make changes iteratively. A simple, but significant,         539 

flow of the key elements for students, practitioners, and mentors made it easier to remember 540 

programme goals and engage in deep conversations around what the evidence indicated, 541 

without the limitation of a narrower focus on specific outputs or structures of a            542 

standard logic model. Working reflexively with a theory of change proved even more 543 

significant given the number of people involved in the evaluation, communicating across time 544 

zones and cultures, and complex TILL experiences. 545 

 546 

Thus we confirm the value of theory-based evaluation and working iteratively with a 547 

programme theory. As Oberlack et al.35 argued: 548 

ToCs trigger debate among the stakeholders and evaluators of an initiative 549 

regarding the hypothesized and observed effects of actions as well as 550 

regarding underlying assumptions about how change happens. Therefore, 551 

they can strengthen the effectiveness of research, practice, and education in 552 

sustainability science. 553 

Our study shows that a theory of change approach to evaluation can catalyze not only a 554 

more rigorous evaluation focused on the change process, but it can also frame and catalyse 555 

the kinds of relational, and deliberative processes needed to collaboratively make sense of 556 

evaluation data and insights, and to make improvements to an on-going program. 557 

 558 

Conclusions – The role of evaluation in developing transformative 559 

higher education curricula 560 
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When one of us shared the outcomes of our evaluative meta-reflection at a conference that 561 

invited delegates to explore “bridging theory and practice” the moderator congratulated 562 

TRANSECTS on being prepared to share and learn from our “mistake”. The term “mistake” 563 

was surprising and served as a reminder that reflective practices – doing and then learning 564 

from reflecting on doing - is not a common practice in higher education. The drive for 565 

sustainability transformations should surely be characterised by experiments and 566 

innovations in which the term “mistake” might not be the best way to describe practice 567 

requiring further refinement; there is now more than ever a need to adopt more critically 568 

evaluative ways of working. The paper provides one example with an evaluation framework 569 

and process that yielded both data and insights; and thus also the evidence that evaluation, 570 

if approached as a form of theory-driven and data-informed feedback, can assist 571 

sustainability practitioners to deepen their insights and improve their practice. 572 

 573 

The paper provides insight into how concepts of transformative sustainability education play 574 

out in practice, just how difficult it is to develop a common strategy for transdisciplinary work, 575 

and how evaluation can inform more transformative programme design, implementation and 576 

learning for all participants. As higher education practitioners collaborating across continents 577 

and disciplines for systemic transformations in sustainability education and practice, we 578 

learned that transformative concepts do not automatically turn into transformative practices, 579 

unless we collectively and critically reflect on outcomes. Such (meta) reflection requires data 580 

and congruent evaluation frameworks-in-use. While this idea is not new, its manifestation in 581 

practice was illuminative, and we have already seen that other curriculum and evaluation 582 

designers also find it insightful. 583 



18  

References 584 

 585 

1. TRANSECTS Programme Website, https://sens.usask.ca/transects/ 586 
 587 

2. TRANSECTS’ Operating Principles,  588 

https://sens.usask.ca/transects/about/approach/operating-principles.php 589 
 590 

3. Rosenberg E, Lotz-Sisitka H, Ramsarup P. The green economy learning assessment 591 

South Africa. Higher Education, Skills and Work-Based Learning. Higher Education, 592 

Skills and Work-Based Learning. 2018; 8(3), 243-258. 593 

https://doi.org/10.1108/HESWBL-03-2018-0041. 594 

 595 
4. Holmén J, Adawi T, Holmberg J. Student-led sustainability transformations:  596 

employing realist evaluation to open the black box of learning in a Challenge Lab 597 

curriculum", International Journal of Sustainability in Higher Education. 2021; 22(8), 1- 598 

24. https://doi.org/10.1108/IJSHE-06-2020-0230 599 
 600 

5. Rosenberg E, Reed M, James W, Walker R, Egunyu F, Cockburn J. TRANSECTS 601 

Monitoring, Evaluation and Learning (MEL) Framework & Implementation Plan: 602 

Working Draft. 2022. Rhodes University, Makhanda. 603 

 604 
6. Cockburn J, Reed MG, James W, Rosenberg E, Merry M, Konrad T, et al. 605 

TRANSECTS Germany Winter TILL (2022-2023) Synthesis Evaluation Report. 606 

2023. Rhodes University, Makhanda. 607 

7. Reed MG, Robson JP, Campos Rivera M, Chapela F, Davidson-Hunt I, Friedrichsen 608 
P, et al. Guiding principles for transdisciplinary sustainability research and practice. 609 

People and Nature. 2023. https://doi.org/10.1002/PAN3.10496 610 
 611 

8. Jalasi, EM. An integrated analytical framework for analysing expansive Learning in 612 

improved cook stove practice. Learning, Culture and Social Interaction. 2020; 26, 613 

100414, ISSN 2210-6561. doi.org/10.1016/j.lcsi.2020.100414. 614 

 615 

9. Mogensen F, Schnack K. The action competence approach and the ‘new’ discourses 616 

of education for sustainable development, competence and quality 617 

criteria. Environmental Education Research. 2010; 16(1), 59- 618 

74. DOI: 10.1080/13504620903504032 619 
 620 
 621 

10. Wiek A, Withycombe L, Redman CL. Key competencies in sustainability: a reference 622 

framework for academic program development. Sustainability Science. 2018; 6(2), 623 

203-218. DOI: 10.1007/s11625-011-0132-6. 624 



19  

11. Nikiforova M, Skvortsova I. Intercultural competence and intercultural communication 625 

in the context of education for sustainable development. E3S Web of Conferences. 626 

2021; 296, 08026. doi.org/10.1051/e3sconf/202129608026 627 

 628 
12. Schärmer O. Ten propositions on transforming the current leadership development 629 

paradigm. World Bank Round Table on Leadership for Development Impact. 2009. 630 

World Bank Institute, Washington, DC. 631 

 632 

13. Rosenberg, E., Rosenberg, G., Rivers, N., Ramsarup, P. and Lotz-Sisitka, H. Green 633 

Economy Learning Assessment South Africa: Critical Competencies for Driving a 634 

Green Transition. 2016. DEA, DHET, UNITAR and Rhodes University, Pretoria. ISBN: 635 

978-1-77018-835-8. www.dhet.gov.za 636 

 637 

14. Holden, P., Cockburn, J., Shackleton, S. and Rosenberg, E. Supporting and 638 

Developing Competencies for Transdisciplinary Postgraduate Research: A PhD 639 

Scholar Perspective. 2019. In: Kremers, K.L., Liepins, A. S., & York, A. M. 640 

Developing Change Agents: Innovative Practices for Sustainability Leadership. 641 

University of Minnesota Libraries, 642 

Minneapolis. https://open.lib.umn.edu/changeagents/chapter/supporting-and- 643 

developing-competencies/ 644 
 645 

15. O’Donoghue, R. Environment and active learning in OBE: NEEP guidelines for 646 

facilitating and assessing active learning in OBE. 2001. ShareNet. Howick. 647 

 648 

16. Wals, A. (Ed.). Social learning: Towards a sustainable world. 2007. Wageningin 649 

Academic Publishers. 650 

 651 

17. Holmberg, J, Andersson, D & Holmén, J. Challenge Lab: A transformative and 652 

integrative approach for sustainability transitions. 2015. Presented at: International 653 

Sustainability Transitions Conference, August 2015.  654 

https://www.researchgate.net/publication/301647368 655 
 656 

18. McCrory,G., Holmén,J., Schäpke,N. et al.Sustainability-oriented labs in transitions: An 657 

empirically grounded typology. Environmental Innovation and Societal Transitions. 658 

2022. 43:99-117. http://dx.doi.org/10.1016/j.eist.2022.03.004 659 

 660 

19. Rosenberg, E.. Methodology for less harmful, more helpful evaluation in natural 661 

resource management programmes in South Africa. Presented at the International 662 

Conference for Realist Research, Evaluation and Synthesis, Brisbane, October 25, 663 

2017. 664 

http://www.dhet.gov.za/
http://www.researchgate.net/publication/301647368
http://dx.doi.org/10.1016/j.eist.2022.03.004


20  

20. Pawson, R. & Tilley, N. Realistic Evaluation. 1997. London: Sage 665 
 666 
 667 
21. Patton, M. Developmental evaluation applying complexity concepts to enhance 668 

innovation and use. 2010. New York, NY: Guilford Press. Retrieved 669 

from http://www.guilford.com/cgi-bin/cartscript.cgi?page=pr/patton.htm&dir=re... 670 

 671 

22. Funnell, S.C. and Rogers, P. J. Purposeful program theory: effective use of theories of 672 

change and logic models. 2011. San Francisco: Jossey-Bass/Wiley. Can be 673 

purchased through http://au.wiley.com/WileyCDA/WileyTitle/productCd- 674 

0470478578.html 675 

 676 

23. Rosenberg, E. & Kotschy, K. ‘Monitoring and evaluation in a changing world: A 677 

Southern African perspective on the skills needed for a new approach’. 2020. African 678 

Evaluation Journal 8(1), a472. https://doi.org/10.4102/aej.v8i1.472 679 

 680 

24. Davies, R. and Dart, J. The 'Most Significant Change' Technique - A Guide to Its Use. 681 

2005. Funded by CARE International, United Kingdom | Oxfam Community Aid 682 

Abroad, Australia | Learning to Learn, Government of South Australia | Oxfam New 683 

Zealand | Christian Aid, United Kingdom | Exchange, United Kingdom | Ibis, Denmark 684 

| Mellemfolkeligt Samvirke (MS), Denmark | Lutheran World Relief, United States of 685 

America. Retrieved from https://www.mande.co.uk/wp- 686 

content/uploads/2005/MSCGuide.pdfi 687 

 688 

25. Patton, M. Q. Principles-Focused Evaluation - The GUIDE. 2018. New York: Guilford 689 

Press. 690 

 691 
26. Wenger, E., Trayner, B., & de Laat, M. Promoting and assessing value creation in 692 

communities and networks: a conceptual framework. 2011. Open Universiteit, Ruud 693 

de Moor Centrum. (Rapport 18). Retrieved from: 694 

http://www.bevtrayner.com/base/docs/Wenger_Trayner_DeLaat_Value_creation... 695 
 696 

27. Brousselle, A., & Buregeya, J. Theory-based evaluations: Framing the existence of a 697 

new theory in evaluation and the rise of the 5th generation. 2018. Evaluation, 24, 153 698 

- 168. 699 
 700 
 701 
28. Weiss, CH. Nothing as Practical as Good Theory: Exploring Theory-Based Evaluation 702 

for Comprehensive Community Initiatives for Children and Families. In J. Connell, A. 703 

Kubisch, L. Schorr, C. Weiss. (Eds). New approaches to evaluating community 704 

http://au.wiley.com/WileyCDA/WileyTitle/productCd-
http://www.mande.co.uk/wp-
http://www.bevtrayner.com/base/docs/Wenger_Trayner_DeLaat_Value_creation


21  

initiatives: Concepts, methods and contexts. New York: Aspen Institute. 1995; 65-92. 705 
 706 
 707 
29. Allen, CR, Fontaine, JJ, Pope, KL, Garmestani, AS. Adaptive management for a 708 

turbulent future. Journal of Environmental Management. 2011; 92(5), 1339-1345. 709 

 710 

30. Pawson, R. The science of evaluation: a realist manifesto. 2013. London, SAGE. 711 
 712 
 713 
31. Sayer, A. Method in Social Science: A Realist Approach. 2010. Routledge, London. 714 

 715 
 716 
32. Ohlhorst, D., & Schön, S.. Constellation Analysis as a Means of Interdisciplinary 717 

Innovation Research–Theory Formation from the Bottom Up. 2015. Historical Social 718 

Research / Historische Sozialforschung, 40(3) (153), 258–278.  719 

http://www.jstor.org/stable/24583155 720 

 721 

33. Larsson J, Holmberg J. Learning while creating value for sustainability transitions: the 722 

case of challenge lab at Chalmers University of Technology. Journal of Cleaner 723 

Production. 2018; 172, 4411-4420. 724 

 725 
34. Knickel M, Caniglia G, Knickel K, Sumane S, Maye D, Arcuri S, Keech D, Tisenkopfs 726 

T, Brunori G. Lost in a haze or playing to partners’ strengths? Learning to collaborate 727 

in three Transdisciplinary European Living Labs. Futures. 2023; 152, 103-219. 728 

 729 

35. Oberlack  C, Breu T, Giger M, Harari N, Herweg K,  Mathez-Stiefel S, Messerli P. et 730 

al. Theories of change in sustainability science: Understanding how change 731 

happens. GAIA Ecological Perspectives for Science and Society. 2019; 28(2), 106- 732 

111. 733 

http://www.jstor.org/stable/24583155


1 

1 Evaluating innovation in transdisciplinary sustainability education: 
2 TRANSECTS’ International Learning Labs 

3 

4 Abstract 

5 
6 Programme evaluation can advance sustainability education through the learning it can enable, 
7 at micro and systems levels. This proposition is explored by examining evaluation practice in a 
8 six-year international programme entitled Transdisciplinary Education Collaboration for 
9 Transformations in Sustainability involving universities and biosphere reserves/regions in 

10 Germany, South Africa, and Canada. A Transdisciplinary International Learning Lab (TILL) offered 
11 in 2023 was evaluated using a theory-based evaluation approach, followed by a meta- 
12 reflection among programme developers. We found that our TILL had elements of a Field School, 
13 rather than a Learning Lab; and that our curriculum development and delivery required more 
14 explicit deliberation among us, towards a deeper and shared understanding of pedagogical 
15 assumptions, and more congruent practice of transdisciplinary and transformative sustainability 
16 education in higher education. A theory-of-change based approach enabled learning from 
17 evaluation. The paper is an invitation to other innovators in sustainability science, education and 
18 evaluation, to share related findings. 

19 

20 Significance of the Main Findings 

21 
22 Through reflective practice based on evaluative research, the designers of a sustainability 
23 education programme gained insight into how the concepts of transformative education, 
24 transdisciplinarity and evaluation play out in practice, and how programme evaluation can foster 
25 learning and inform ongoing and more transformative programme design. As higher education 
26 practitioners collaborating across continents and disciplines for systemic change, we noted that 
27 transformative concepts do not immediately translate into transformative practices, unless we 
28 critically and collectively reflect on practice and outcomes. Such (meta) reflection requires data 
29 and purposefully designed evaluation frameworks-in-use. This idea is not new, but its 
30 manifestation in practice was illuminative, and could also be significant for other curriculum and 
31 evaluation designers. 
32 

33 Introduction 

34 

35 TRANSECTS1,2 is a multi-year, international programme entitled, Transdisciplinary Education 
36 Collaboration for Transformations in Sustainability, at the intersection between universities 
37 and UNESCO Biosphere Reserves. In sustainability education, there is a quest for 
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38 innovative curricula that engage participants in potentially transformative experiences, 
39 through which to learn not only how to analyse complex sustainability challenges, but also 

40 how to work together towards solutions3,4. It is for this reason that TRANSECTS offers 
41 Transdisciplinary International Learning Laboratories (TILLs) on three continents. 
42 

43 TRANSECTS situates its TILLs in Biosphere Reserves (regions in Canada; hereafter BRs), 
44 these being characterized as “model regions” for sustainability, and an important 
45 governance, practice and learning space in complex social-ecological landscapes. The 
46 programme invites graduate students to join BR managers in exploring issues experienced 
47 in these landscapes, with the aim of developing competencies for sustainability practices. 
48 

49 The TILLs themselves, though interesting as curriculum innovation in sustainability 
50 education, are not the main focus of this paper; rather, we share here a reflection on the use 
51 of the framework which the authors designed to evaluate the TRANSECTS programme5, 
52 including the TILLs6. Analysing the use of the evaluation framework to deepen innovative 
53 practices is interesting – and a research paper rather than simply an account of practice – 
54 because of the manner in which theoretical concepts of sustainability science, transformative 
55 higher education and transdisciplinarity7 are encoded in the framework, and already in the 
56 first two years of implementation, informed and deepened by its application. 
57 

58 Context and Literature 

59 

60 The need for pedagogical innovation in higher education 

61 

62 The need for higher education innovation is explored more fully elsewhere in this Special 
63 Issue, but one consideration is pertinent here: that universities’ responses to sustainability 
64 challenges must include pedagogical innovation. It cannot suffice to simply introduce new 
65 subjects or new content in existing subjects. Higher education has to catalyse and enable 
66 new ways of thinking, valuing, and doing, which may require un-learning of sedimented 
67 patterns of value, thought, and practice, and the development of new habits. Such 
68 transformative learning does not simply result from exposure to new information. Learners 
69 need opportunities to grapple with existing values and practices, including their own, without 
70 becoming defensive or despondent; they need spaces in which to practice working out 
71 solutions, and real opportunities to take actions, big or small. Responding to sustainability 

72 concerns requires multiple actors to work together, and the skill of enabling collaboration3. In 
73 complex sustainability contexts, the role-players are many and have diverse and often 

74 conflicting interests. Educators have thus been proposing concepts like agency8; action 
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75 competence9; interpersonal and sustainability competencies10; intercultural 
76 competencies10,11; technical and transformational leadership skills12, relational and 
77 transformational13 and reflexive competence14. Various curriculum and pedagogical 
78 innovations that encourage ‘active learning’15 have been proposed, from project work in 
79 schools to multi-step social learning processes in industry16 and the Learning Lab, which 
80 was the pedagogical innovation of choice for TRANSECTS. A Learning Lab (also Challenge 
81 Lab or Living Lab) is an educational opportunity created for students to engage with a 
82 sustainability challenge outside the academy, which is usually multi-facetted, requiring 
83 analysis from different disciplinary and non-disciplinary (e.g. Indigenous knowledge) angles. 
84 In the Lab the problem is probed through research and stakeholder engagement, and 
85 solutions are developed and/or explored, and even tried out to start a further cycle of 
86 reflection and development17. There are many methods for this18. 

87 
88 The TRANSECTS programme 

89 

90 The TRANSECTS programme was initiated by collaborating universities in Canada, South 
91 Africa and Germany, with the lead partner and main funder in Canada. Implementation 
92 activities commenced in 2022. These include a series of Transdisciplinary International 
93 Learning Labs (TILLs) – one each year; and annual Programme Institutes, where partners 
94 (academics, practitioners and students, from universities, BRs and elsewhere) come 
95 together to network, share, reflect, learn and plan. 
96 
97 The team conceptualising TRANSECTS (which includes the authors) also produced an 
98 evaluation framework to track, reflect and report on the programme processes, outcomes 
99 and impacts over its envisaged six year lifespan. As TRANSECTS is about innovation and 

100 transformations in sustainability, we aimed to design a congruent and innovative evaluation 
101 framework, to support the transformative intent of the programme, and to optimise ongoing 
102 learning. 
103 

104 Evaluation approaches 

105 
106 When energy and resources are invested in a programme of interventions, courses and 
107 resources, evaluation is essential – not just at the end, to satisfy both funders and 
108 implementers that this was a worthwhile investment, but also along the way, so as to pick up 
109 emerging issues and respond effectively, to improve the programme and its chances to 
110 achieve desirable outcomes. Evaluation itself can be costly, and deriving optimum value from 
111 it would include learning, among programme participants and across multiple 

112 evaluations, in the field as a whole19. 
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113 Theories for programme evaluation have undergone shifts over time, that match paradigm 
114 debates in broader social science research methodology20. Evaluation theory shifts 
115 encompass various responses to the observation that educational processes and social 
116 change are complex, non-linear, and seldom easy to capture through simple pre-test, post- 
117 test measurements21. Much has been written about the limitations and negative 
118 consequences of imposing an ‘experimental vs control group’ evaluation design as the ‘gold 
119 standard’, onto non-linear social interventions in complex systems21-23. Alternative 
120 approaches have been proposed, to evaluate for example programme processes and 
121 development21,22, values and narratives24, principles25 and open-ended value creation26 or 
122 identifying the underlying mechanisms that give rise to change20. 

123 

124 Associated with the latter approach is theory-based evaluation . An early proponent was 

125 Weiss26, who proposed that in order to evaluate a programme of interventions, it is 
126 necessary to articulate the programme theory, thus surfacing the designers’ theory of how 
127 change is likely to come about (theory of change) and their theory of action, explaining why 
128 the intervention actions might effect that change. The goal is to evaluate the programme 
129 according to this explicit theory, in such a way that the evaluation findings both indicate 
130 whether the desired change has taken place, and, since there is then also an opportunity to 

131 interrogate the programme theory itself, to explain why this change happened, or not30. 
132 
133 All programmatic interventions are typically based on a theory of some kind, and most 

134 evaluations proceed from a theory of change. These theories are, however, seldom explicit21. 
135 For example, the commonly used ‘logical framework’ embodies a programme 
136 theory or logic: If these activities are undertaken with these inputs, then these outcomes will 
137 eventually lead to this desired impact. How X is going to lead to Y, is seldom explained. Thus 

138 the recommendations ,22,23 to start an evaluation with the articulation of an explicit theory of 

139 change (involving the programme designers and implementers themselves), from which 
140 indicators are derived to guide what should be monitored; what data should be collected; 
141 and how it should be evaluated. This ‘theory’ should be open to review, with evaluation 
142 creating a feedback loop from which implementers can make not only adjustments to the 
143 implementation processes, but also re-think their theory of change. Where necessary, 
144 implementers can then revise it, and associated indicators, accordingly. The approach 

145 shares the intent of strategic adaptive management29 and also draws on theories of deeper, 
146 higher or triple loop learning (see X and X, this issue). 
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147 This theory-based approach was followed in the conceptualisation of the TRANSECTS 
148 programme evaluation. 
149 

150 Evaluation framework and tools for TRANSECTS 
151 
152 TRANSECTS’ programme designers produced a standard tabular log-frame about the 
153 relationship between programme inputs, outcomes and impacts, but also a non-linear 
154 graphic version (Figure 1), to identify three change domains that were of interest: 
155 participants’ learning, but also how institutions support transdisciplinarity; and research and 
156 engagement practices in the BR landscapes; possible relations among these three change 
157 domains, and the direction of change (arrow in Figure 1). 
158 
159 This simple version of TRANSECT’s proposed ‘pathways to change’ (another way to refer to 
160 a theory of change articulated for evaluation purposes) left out most of the details in the 
161 tabular logframe, but hypothesized some relationships. Figure 1 suggests a degree of non- 
162 linearity in that the sphere of higher education innovations in the centre, will ripple out in 
163 many and perhaps unforeseen ways to encourage participants’ learning in the central 
164 sphere, which would in turn in many and perhaps unforeseen ways ripple out into changed 
165 research and engagement practices in BRs, represented by the broadest sphere on the 
166 outside of the graphic. The general direction was presented (and conceptualised) as from 
167 the academy, through the learners, to the field. 
168 
169 
170 
171 

Biosphere 
Landscape 
Practices 

1. Changing sustainability 
practices (TD principles in 
action) 

2. Evidence of new people- 
nature connections created? 

Learners: 
Students, 
Academics 

& Practitioners 

1. Experience of learning 
opportunities 

2. Learning outcomes achieved 
3. Evidence of application of 
learning 
4. Networks established, joined 

Universities / 
Institutions 

1.Shorter-term TD learning 
opportunities created 
2.Longer-term institutional 
changes to enable TD 
3.Principles applied in the way 
we worked: ... 

 

 

172 
173 
174 Figure 1: TRANSECTS’ Theory of Change 
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175 

176 

177 In the initial stages of programme implementation, somewhat constrained by time and 
178 distance (over three continents), the design of the theory of change was neither extensive 
179 nor fully inclusive. Nonetheless, there was support for the theory of change. Implementers 
180 also agreed that it would be open to change so that from time to time, it should be reviewed 
181 and the selected evaluation indicators, instruments and processes adjusted accordingly. 
182 

183 This is standard practice, at least according to theoretical descriptions of theory-based 
184 evaluations. An evaluation process based on an explicit, non-linear and evolving theory of 
185 change is, however, a departure from the norm in programme evaluation. The MEL team 
186 thus undertook to monitor the evaluation framework itself, as it unfolds in-use. TRANSECTS 
187 is funded as a capacity building programme, rather than a research programme, but through 
188 the theory-based framework, research was built into its evaluation processes, using the 
189 theory of change, data collected from evaluating implementation activities, and periodic 
190 meta-reflections on emerging findings. This research methodology is described next, as it 
191 produced the findings on which this paper is based. 
192 

193 Methodology on which this study is based 
194 

195 Using the theory of change diagram, planned programme activities were entered in the three 
196 domains of change, with associated evaluation questions, and instruments to gather data 
197 about those activities where then designed. Broadly, we asked: 
198 

199 • whether activities were executed as planned and according to TRANSECTS’ 
200 principles2 

201 • whether desired learning outcomes, derived from literature in the sustainability 
202 sciences and education, were achieved and applied3,10; and 

203 • any other outcomes that emerged and seemed relevant to TRANSECTS’ 
204 transformational intent. 
205 

206 Implementation activities at the start of TRANSECTS focussed on new courses and TILLs in 
207 the central ‘higher education institution’ domain of change, offered to students in the 
208 ‘participant learning domain’. Two TILLs were offered in Germany, starting with a pilot in 
209 2022. Both TILLs were evaluated, but the 2023 TILL was evaluated more comprehensively, 
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210 by both internal and external evaluators. The 2023 TILL and a sub-set of its evaluation 
211 findings form the basis of the meta-reflections in this paper. 
212 

213 As the planning of the 2023 TILL rolled out, requiring extensive logistics and communications 
214 across three continents, and involving hosts, mentors, and student participants from an even 
215 larger number of universities, the Monitoring, Evaluation and Learning (MEL) team designed 
216 evaluation instruments and processes for the TILL. These consisted of: 

217 • questionnaires sent to participants prior to, during, and on conclusion of the TILL 

218 • focus group discussions with participants during and after the TILL 

219 • review of student assignments 

220 • focus groups (student feedback and discussions) some months later, during 
221 Programme Institutes 

222 • interviews with TILL students 

223 • interviews with TILL mentors on conclusion of the TILL 

224 • interviews with BR practitioners. 
225 
226 
227 An external evaluator conducted some of the focus groups and interviews, and other 
228 evaluation activities were undertaken by TRANSECTS MEL team members, including 
229 authors of this paper. Interviews and discussions were either in person or online. 
230 

231 Ethical clearance was provided by the [institution anonymised]. Data are stored in a secure 
232 Microsoft Teams depository; only TRANSECTS contributors who have completed research 
233 ethics training can view the data or engage with participants for evaluation purposes. 
234 

235 In addition to on-site data collection in Germany, some months later students who 
236 participated in either of the TILLs shared feedback with mentors and programme staff during 
237 a Programme Institute in South Africa. Members of the programme design team who were 
238 present then engaged in informal meta-reflections on this feedback and other data that had 
239 been collected and analysed. During reflections we applied inter-subjectivity as a means to 

240 bring objectivity to our process31 , that is, we challenged each other’s interpretations and 
241 when found to be sound, built on them. This included a later online engagement with TILL 
242 hosts. 
243 

244 In the next section we share the selected findings and meta-reflections that form the core of 
245 this paper. Our data sources revealed that while the TILL was a worthwhile learning 
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246 experience for students, and highly rated, in some ways we as a collective fell short of 
247 offering the innovative, transdisciplinary learning experience we had intended. Our 
248 evaluation framework-in-use explained how this might have come about, and these insights 
249 can inform wider systemic learning. 
250 

251 Findings 

252 

253 The 2023 TILL took place in mid-winter in a BR in a rural region of Germany. Its focus was 
254 on different forest ownership types, with different management objectives (optimum yield vs 
255 biodiversity, for example). The students were graduates, most with Masters degrees, from 
256 universities across the three continents, selected on the basis of their academic and 
257 leadership abilities, and with a variety of disciplinary backgrounds. They stayed in shared 
258 accommodation and, for part of the TILL, had to plan and shop for shared meals. Outdoor 
259 excursions and meetings were arranged where forest scientists shared their expertise. 
260 

261 Configuring the TILL involved many more role-players than the hosts. Six weeks before the 
262 in-situ TILL, students were engaged in a Foundational Course, a series of customised online 
263 orientation sessions and seminars, including presentations on transdisciplinarity by 

264 academics, and an introduction to Constellation Analysis32 as a potential transdisciplinary 
265 method for analysing complex sustainability challenges and for identifying entry points for 
266 strategies and their systemic effects. Three international mentors were appointed, for the 
267 first two weeks of the TILL, along with local mentors and instructors. 
268 

269 Despite concerted efforts to involve them, TILL mentors were not all able to attend all the 
270 orientation sessions, and the BR managers found it particularly difficult to attend, possibly 
271 due to connectivity, language barriers and time zones. This difference between the 
272 orientation of the students, and the limited orientation of TILL hosts and mentors, could well 
273 have been significant in what unfolded. 
274 

275 Findings: Students’ experiences and views 

276 
277 When asked, during and after the TILL, to reflect on their experiences, students noted 
278 (among other, some very positive, observations) that: 
279 
280 • The actual problem to research was not clear at the start 
281 • How to contribute from their particular disciplines was also not clear, particularly at 
282 the start of the TILL 
283 • Relationship with BR was not clear; were the students meant to be consultants or 
284 even free researchers for the BR? 
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285 • Living together and working with others’ differences, was hard for some 
286 • A deeper understanding of transdisciplinary developed 
287 • Students learned much and will highly recommend a TILL to others, but with some 
288 changes, e.g. stronger transdisciplinary dimensions and learning mediation. 
289  

290 Findings: Mentors’ experiences and views 
291 
292 When interviewed, some weeks after the completion of the TILL, and asked to reflect on 
293 their experiences, mentors noted (among other observations) the following: 
294 
295 • The use of transdisciplinary methods during the TILL was not explicit 
296 • Mentors were not always clear on the problem to be researched, or on who should 
297 determine the question – students, mentors or BR managers 
298 • The role of the BR managers was not always clear 
299 • The scope of the mentoring was not always clear; to what extent should they steer 
300 students, and which aspects of the TILL should they facilitate or support? 
301 • Dealing with interpersonal conflicts was stressful for some mentors who felt 
302 unprepared for it 
303 • Mentors would recommend more TILLs (and want to be involved in them) with some 
304 changes including more explicit structure and purpose. 
305  

306 Findings: BR practitioners’ experiences and views 

307 
308 When interviewed some weeks after the TILL, to reflect on their experiences, BR 
309 practitioners noted (among other observations) that: 
310 

311 • The start of the TILL was too unfocused 
312 • Some students had surprisingly little interest in forest ecology 
313 • The BR’s roles viz those of the mentors were unclear 
314 • Students were well equipped with technical knowledge to complete set tasks, but 
315 more conceptual guidance was needed to bring out conservation and governance 
316 aspects 
317 • The quality of the assignments presented by the students to the BR at the end of the 
318 TILL, was good. 
319  

320 Another key finding is that when COVID struck during the first week of the TILL, two mentors 
321 left the site and proceeded to attempt mentoring online; some students and remaining 
322 mentors experienced this as a significant gap in support. 
323 

324 Findings: Programme developers’ meta-reflections at the Programme Institute 

325 
326 During the 2023 Programme Institute in South Africa, the authors considered the data 
327 collected and analysed thus far, and asked meta-reflection questions which could be 
328 summarised as: 
329 

330 • What pattern are we seeing in the data and feedback from TILL participants? 
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331 • What actually happened in the TILLs versus what was intended? 
332 • Why did this happen? What could have given rise to these outcomes? 
333  

334 We concluded that as a collective, we may have conceptualized and approached the TILL 
335 more as a Field School, than as a Learning Lab. In sharing with each other what we 
336 understood to be the differences between these two curriculum offerings, we found this 
337 conclusion to be a sound and powerful explanation for what transpired, that resonated with 
338 all of us, and with TILL mentors, when we later engaged them. 
339 
340 In the discussion below we reflect on why this conclusion is warranted, and significant for 
341 transdisciplinary and transformative approaches to sustainability education – in relation to 
342 TRANSECTS (micro-level) but also to wider theory and system building; a building process 
343 that is needed, as argued elsewhere in this Special Issue. We also explain the relationship 
344 between the evaluation processes, and our learning. 
345 
346 A summary of the findings from the meta-reflection, is that we learned that transdisciplinary 
347 curriculum development for transdisciplinary learning labs across different contexts is: 
348 
349 

 
• more complex than we had anticipated; 

350 • requires more communication between curriculum developers, and between 
351 developers and implementers (such as TILL hosts and mentors); and 
352 • requires shared and ongoing clarification of transdisciplinary and pedagogical 
353 approaches. 
354  

355 As a collective, we had either misunderstood or under-estimated what transdisciplinary 
356 education innovations require, as we elaborate next. 
357 

358 Discussion: Reflection and Elaboration 

359 
360 What is a Field School, and what is a Learning Lab? What are the differences between 
361 them, and why did we think that we have in some ways approached the TILL more as one, 
362 rather than the intended other? 

363 

364 Drawing on the literature on Learning Labs and Challenge Labs4,13,32-33 and our experience 
365 as higher education practitioners in the Geographical and Sustainability Sciences, Higher 
366 Education Scholarship of Teaching and Learning, and Environmental Education, of Field 
367 Schools (the term used in Canada) or field trips (the term used in South Africa), we identified 
368 a few key differences related to purpose, process and end-points (Figure 3). 
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Figure 2: Differences Between Field Schools and Learning Labs (author generated) 

 

 
The authors realized that the purpose of a Learning Lab, to collaboratively work towards a 

solution for a problem that has also been jointly identified and explored, and share that 

solution with each other, and possibly a broader range of stakeholders, should have been 

made clearer to BR hosts, mentors and students. Throughout the TILL, learning should have 

been mediated with references back to the Foundational Course and the theoretical 

discussions on transdisciplinarity. The gap left by the early departure of two of four mentors 

signalled just how important learning support was, not only during the first two weeks, in fact, 

but throughout – something that was not fully anticipate when the Labs were conceptualized. 

 
Similarly, the contributions of graduates with backgrounds in Politics, Economics, Education, 

Governance, Forestry, Agricultural Sciences and Ecology, should have been more apparent 

to all. Students were not attending to simply collect field data as free research assistants. 

The relevance of inputs from a top Ecologist in relation to the sustainability issue under 

investigation, should have been clarified, and not assumed, or assumed to be the most 

important or only input needed. 

Purpose 

Process 

'Endpoint' 

Field school research is descriptive or 
descriptive-analytical, and the purpose is 
achieved when data is collected, analysed and 
presented; learners now know selected 
aspects of the place and have developed data 
collection skills 

In a Lab the research-based solution is shared 
with stakeholders who are expected to 
implement it; further cycles of collaborative 
research to follow up on outcomes may ensue. 
The approach to the research is developmental 
and transformative and there may be no clear 
end point, unless an easy solution is quickly 
found 

A Lab starts with chosen stakeholders 
identifying the issue for which they want to 
develop a solution and refining the question(s) 

A team or teams work in the Lab, using diverse 
methods and gathering different data sets to 
bring together to craft the solution; drawing on 
their diversity knowledge backgrounds 

A field school uses tried and tested methods to 
find out about the bio-physical and sometimes 
other aspects of a place 

A Lab is a space for innovation, using available 
resources to design a new solution to a multi- 
facetted (sustainability) issue or problem 

A 'School' is a place for developing skills and 
learning what may already be known by 
others, iabout a particular place ('field') 

Both are important learning spaces. Field 
schools (or field trips) are a traditional teaching 
method in Geographical Sciences. Learning 
Labs are associated with transdisciplinary 
teaching and learning. 
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399 Learning Labs (and a transdisciplinary process like Constellation Analysis31) start with the 
400 identification or elaboration of a sustainability issue through stakeholder engagement, 
401 because the process of formulating the central problem and associated research question(s) 
402 with stakeholders (in this case BR practitioners, other forestry owners and neighbours) is 
403 paramount and not simply a precursor to the research. Thus, Transdisciplinary Learning Labs 
404 require ample time and opportunity for stakeholder engagement. 
405 

406 Lab participants should agree that the key question(s) to research might not be clear at the 
407 start; however there should also be an agreed-upon process for concluding what would be 
408 the most relevant question to research. This is a fundamental aspect of transdisciplinary 
409 work – not just a preliminary step to quickly get out of the way, or to be handed down before 
410 the start of the Lab. In the 2023 TILL students, mentors and BR practitioners were either 
411 unclear as to what the key research question was, or unclear about how it was to be derived, 
412 and by whom. 
413 

414 In some ways we approached the TILL like a Field School where the focus is usually on 
415 collecting bio-physical data, for example, by not fully anticipating the requirements for 
416 stakeholder engagement. An example is that the majority of BR stakeholders spoke only 
417 German, which only a few students could speak, leaving the majority of students unable to 
418 directly engage with stakeholders. 
419 

420 We also realised later that students needed to hear explicitly that challenges experienced 
421 around living together (deciding between meat or vegetarian meals, for example) were an 

422 integral part of the intended learning outcomes. Relational13 or interpersonal competencies11 
423 are prerequisites for solving sustainability challenges with others. TRANSECTS proposed to 
424 develop intercultural competencies by selecting graduate students from different disciplinary, 
425 language, cultural and ethnic backgrounds and nationalities to participate in the TILLs. 
426 Resolving the challenges of working across such differences, and using the diversity 

427 optimally, are key to successfully addressing complex social-ecological issues3,7; however, 
428 we did not anticipate just how steep this learning curve would be and that TILL participants 
429 would need ongoing and expert facilitated learning mediation in this regard. On reflection we 
430 realized that our approach to the TILL was predominantly resource-based (asking what 
431 resources we have and how best to use them) with less attention to coherent curriculum 
432 design. 
433 

434 Mentors were uncertain about whether or how to address the intercultural challenges that 
435 emerged. On a field trip, such conflict and taking time to resolve it, is simply a by-product of 
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436 the primary focus on co-habiting in a remote area in order to (learn how to) collect separate 
437 pieces of bio-physical information. In the case of a Learning Lab, however, ‘finding’ each 
438 other (across disciplinary and cultural boundaries) is a key success factor for working 
439 together to address a complex problem. Resolving the problem not only requires participants 
440 to communicate and work together, but also to fully appreciate and use each other’s diverse 
441 contributions. Mentors felt ill-prepared to facilitate conflict resolution; it did not feature in the 
442 ‘job description’, and requires skills they either felt they lacked or were not primed to draw on. 
443 While mentors and students alike reported that students eventually found peace and 
444 even joy in their differences, we collectively missed the opportunity to make the importance of 

445 relational competencies3 explicit, and to provide scaffolding to strengthen learning. 

446 
447 In a field school, mentors have particular roles: providing instruction about data collection, 
448 assisting with technical aspects, perhaps socialising after-hours with students so as to help 
449 induct them in the field, and assessment of tasks completed. Roles were less clear in this 
450 Lab. What was their role in relation to the setting of the research question, stakeholder 
451 engagement, transdisciplinary research skills, and interpersonal conflicts? The evaluation 
452 suggests that there was a need for more explicit learning mediation along the way – that the 
453 TILL could not be left to unfold without regular feedback to the students, with reference to 
454 the intended learning outcomes, and a recommended suite of transdisciplinary engagement 
455 methods from which to choose. 
456 

457 At this point it should be noted that the TILL was by no means a failure. It had many positive 
458 features and outcomes. For example, the students’ final assignments were of good quality 
459 and well received by academics and BR practitioners alike; several students wish to attend 
460 the next TILLs as mentors; mentors have offered to participate in future TILLs; and new 
461 relationships between BRs and universities were being forged as a result of the shared 
462 endeavour. Given such successes it would in fact have been easy for us to overlook the fact 
463 that the curriculum offering was in some ways simply a more ambitious version of what we 
464 would have offered in the past (a field school) rather than the fundamentally different 
465 intervention (a transdisciplinary learning lab) we had theorised it to be. 
466 

467 Why, despite good intentions, did we not entirely achieve the intended curriculum innovation? 
468 The fact that we were a multi-disciplinary, multi-lingual team spread across three continents 
469 and time zones, may have had much to do with this. Opportunities to develop a 
470 shared conceptualization of the TILL, such as online meetings, could not be optimally used due to 
471 these constraints. But members of the team who regularly interact with each other and had, on 
472 the surface, shared understandings of the nature of the innovation, also approached it quite 
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473 differently. Disciplinary differences might have had a role in this, and thus it is an instructive 
474 example of the situations that transdisciplinary practitioners (including our graduates) find 
475 themselves in, in the complex social-ecological landscapes of practice. We also noted that 
476 students and mentors had been briefed about the ways in which the TILL was to be 
477 transdisciplinary … and we can only conclude, retroductively, that transcending years of excellent 
478 disciplinary training, was not going to be happen in an instant – unless one applies these ideas in 
479 practice, and reflects on them, as we attempt to do here, on an ongoing basis. 
480 
481 
482 
483 In response to the evaluation findings, the TRANSECTS programme designers subsequently 
484 took a number of steps to strengthen the planning of future TILLs, including more explicit 
485 curriculum planning; assigning and clarifying pedagogical roles for TILL mentors and hosts; 
486 careful consideration of the ways in which the proposed TILL focus and research question(s) 
487 lend themselves to transdisciplinary and engaged research and innovation; and adjustments 
488 to the Foundation Course, which will include evaluation insights. A follow-up Program Institute 
489 in Canada dedicated several workshops to flesh out the distinction between a TILL 
490 and a field course by determining how to align learning outcomes with activities and 
491 assessment for future learning labs. 
492 

493 The findings also effected adjustments to TRANSECTS’ theory of change: change does not 
494 only take place among learners in the second domain of change; change has to also take 
495 place in the central domain where we as higher education institutions need to change the 

496 way in which we conceptualize, design and deliver our curriculum offerings, based on 
497 feedback from the field. This feedback loop and learning would not have been possible, 
498 without evaluation, specifically the theory-based evaluation process we followed. 
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501 
502 
503 
504 Figure 3: TRANSECTS’ slightly revised Theory of Change 

505 

506 

507 As noted earlier, theory-based evaluation25-26, 28-29 starts with articulating an explicit theory of 
508 change from which to derive indicators that guide what data should be collected; and how it 
509 should be evaluated.21,27-28 This theory must be open to review, and evaluative practices 
510 should create a feedback loop from which implementers not only refine implementation, but 
511 also, where necessary, re-think their theory of change and revise it, and the associated 
512 indicators. In this case, we have added evaluation of the process of TILL development to 
513 track the extent to which we are designing for transdisciplinarity. Thus the network of 
514 learners includes not only graduate students, but also BR practitioners and higher education 

515 academics. We had initially indicated this when conceptualizing TRANSECTS1, but are now 
516 clearer on how this learning can happen. 

517 
518 The use of a non-linear theory of change21,28 influenced the way findings were processed, as 
519 it encouraged us to be reflective practitioners that look across the data of practitioners, 
520 mentors, and graduate students, given that our theory of change presents the relationships 
521 between these domains as important but as yet under-theorised. Focus group, interview, and 
522 questionnaire data established some common themes: roles were unclear, and cultural 
523 practices, previous experiences with transdisciplinarity, and understanding of what a TILL 
524 needed to be in order to optimize learning, shaped unarticulated expectations. In troubling 
525 the connections between each domain in the theory of change, across the network of 
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526 learners, we realized the extent to which the “learners” included those organizing and 
527 leading the TILL. The theory of change afforded deeper thinking than if we had simply 
528 counted numbers of participants, or checked whether learning outcomes had been 
529 achieved. The educational change process was organic and dynamic, and the theory of 
530 change reflected this reality. 
531 

532 The results of evaluation-in-use include deeper iterations of the program theory, notably the 

533 distinctions between a more standard field school and what a transdisciplinary and 

534 intercultural Lab was intended to do. These insights arose from returning to the expected 

535 flow in the theory of change and discussing what evidence indicated about it and why. 

536 
537 The process also resulted in more concrete programme changes, like the redesign of the 
538 Foundational Course and the TILL. Ultimately, some of the best evidence of strong evaluation 

539 is the capacity to use it in situ20 to make changes iteratively. A simple, but significant, 
540 flow of the key elements for students, practitioners, and mentors made it easier to remember 
541 programme goals and engage in deep conversations around what the evidence indicated, 
542 without the limitation of a narrower focus on specific outputs or structures of a 
543 standard logic model. Working reflexively with a theory of change proved even more 
544 significant given the number of people involved in the evaluation, communicating across time 
545 zones and cultures, and complex TILL experiences. 
546 

547 Thus we confirm the value of theory-based evaluation and working iteratively with a 
548 programme theory. As Oberlack et al.35 argued: 
549 ToCs trigger debate among the stakeholders and evaluators of an initiative 
550 regarding the hypothesized and observed effects of actions as well as 
551 regarding underlying assumptions about how change happens. Therefore, 
552 they can strengthen the effectiveness of research, practice, and education in 
553 sustainability science. 
554 Our study shows that a theory of change approach to evaluation can catalyze not only a 
555 more rigorous evaluation focused on the change process, but it can also frame and catalyse 
556 the kinds of relational, and deliberative processes needed to collaboratively make sense of 
557 evaluation data and insights, and to make improvements to an on-going program. 
558 

559 Conclusions – The role of evaluation in developing transformative 
560 higher education curricula 
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561 When one of us shared the outcomes of our evaluative meta-reflection at a conference that 
562 invited delegates to explore “bridging theory and practice” the moderator congratulated 
563 TRANSECTS on being prepared to share and learn from our “mistake”. The term “mistake” 
564 was surprising and served as a reminder that reflective practices – doing and then learning 
565 from reflecting on doing - is not a common practice in higher education. The drive for 
566 sustainability transformations should surely be characterised by experiments and 
567 innovations in which the term “mistake” might not be the best way to describe practice 
568 requiring further refinement; there is now more than ever a need to adopt more critically 
569 evaluative ways of working. The paper provides one example with an evaluation framework 
570 and process that yielded both data and insights; and thus also the evidence that evaluation, 
571 if approached as a form of theory-driven and data-informed feedback, can assist 
572 sustainability practitioners to deepen their insights and improve their practice. 
573 

574 The paper provides insight into how concepts of transformative sustainability education play 
575 out in practice, just how difficult it is to develop a common strategy for transdisciplinary work, 
576 and how evaluation can inform more transformative programme design, implementation and 
577 learning for all participants. As higher education practitioners collaborating across continents 
578 and disciplines for systemic transformations in sustainability education and practice, we 
579 learned that transformative concepts do not automatically turn into transformative practices, 
580 unless we collectively and critically reflect on outcomes. Such (meta) reflection requires data 
581 and congruent evaluation frameworks-in-use. While this idea is not new, its manifestation in 
582 practice was illuminative, and we have already seen that other curriculum and evaluation 
583 designers also find it insightful. 
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