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Abstract: I examine the opportunities and challenges in focusing on heuristics and testimony as a means to deconstruct thinking about sustainable development. Also, I posit the use of the Visual Cues pedagogic approach as a means to reveal heuristic thinking pathways, and to engage learners in deeper introspection of their own and others’ perspectives, beliefs, and ethical-values bases vis-à-vis sustainability.
1. Hugh Gash proposes in his target article that learners engage in an exploration of heuristics and of testimony as a means to deconstruct thoughts produced in discussions on sustainability. In the final summation, in Table 1, he makes six suggestions as to how insights into and influences on perspectives formation by learners might be uncovered. The discourse herein examines these suggestions within the context of education for sustainable development and radical constructivism. 

Heuristics

2. Heuristics are mental processes that invoke problem-solving strategies to quickly make sense of and enable decision making on complex phenomena. Heuristics can significantly reduce the cognitive load in making judgements as the cognising subject searches through alternatives to reach some form of acceptability threshold, such as a solution that satisfies and suffices or is “satisficing” as denoted by Herbert Simon (1956). In §2 Gash argues that the coherence of emergent knowledge constructs (such as ideas or concepts) in heuristic shortcuts depends on the rigour of the assessment of these ideas by the cognising subject. The rigour in assessment within the context of radical constructivism is determined by the viability of the fit with existing conceptual representations of the experience. Within heuristic decision making, the individual, operating within the realm of bounded rationality, makes a (fast) judgement based on whether the outcome is a good enough fit for the purpose. Therefore, the decisions made using heuristics may not be optimal. Heuristic pathways can result in uncritical or poor decision making where fast or emotional thinking replaces more deliberative thinking. In the context of sustainable development, the application of heuristics can lead to less critical analysis by learners, such as discounting the evidence base for climate change, as highlighted in §34.

3. In Table 1, the author proposes enabling learners to identify “the fast thinking embedded in positions to invite thoughtful evaluation and produce alternative positions to be assessed.” Within heuristic thinking, satisficing representations of knowledge structures and action schema are retained, with alternatives disregarded once the useful regularity has been established. However, it can be very difficult for learners to retrace the heuristic pathways taken to these regularities, particularly given the unidirectionality and the canalisation, as mentioned in §30, of the cognitive constructions. As a result, there can be significant challenges in enabling learners to unpack their train of thought, or indeed the triggers and influences that contributed to the conceptual framings for their perspectives and beliefs on sustainability.

4. A good starting point for examining fast thinking is to enable learners to make “unconsciously framed positions conscious to search for and establish varying interpretations for consideration,” as suggested in Table 1. To initiate critical reflection on perspectives and beliefs, such as a disinclination towards taking action for sustainability, there needs to be, as Jack Mezirow (1997) noted, a trigger event, a dis-orienting dilemma that leads to dissonance
 in the foundations of thinking or feeling about a sustainability context. The cognising subject therefore needs to experience significant disruption at emotional or cognitive levels. In this regard, a possible entry point into unpacking learners’ thoughts would be to introduce stimuli that challenge learners’ worldviews, and to frame reflective questions that enable learners to capture their initial reactions to these stimuli, their innermost thoughts and the influences that come to bear on these thoughts. 
5. The Visual Cues pedagogic approach elucidated in Tillmanns & Holland (2017) and Tillmanns, Holland & Filho Salomão (2017) provides a means of doing this. Within this purposively disruptive form of learning, learners are presented with dis-orienting dilemmas that take the form of visual cues (images, videos) designed to provoke and challenge (Western) norms and practices. The learners are initially asked to individually engage in a dialectic with the visual cues, and to privately reflect on and capture in writing two key aspects of the experience, as follows: 
a. What comes to mind when first experiencing the visual cue scenario; and 
b. What they think prompted particular thoughts and/or emotions to emerge during the experience. 
This facilitates the capture of initial reactions and exploration by the learner of why particular thoughts or emotions surfaced during their experiencing of the visual cues. In doing so, learners are encouraged to bring to the fore unconsciously framed positions, and further explore what is influencing their thinking or contributing to their strong feelings about a particular context. In this regard, the Visual Cues approach enables learners to trace their ethical-values and knowledge bases and, in doing so, addresses what the author calls for when he invites “careful sifting and examination of the origins of different beliefs on the issue” (Table 1). 

Testimony

6. Within radical constructivism, the cognising subject assimilates or accommodates testimony by examining the viability of others’ verbal, written, or (culturally) signalled assertions. Beliefs and individual identity are complex constructs that are internalised by the individual over time and can be resistant to change. Anti-ecological worldviews underpinned by unethical stances and (dis)values relating to sustainable development can be reinforced, or indeed re-oriented to become more ecological, through encounters or sustained engagement with others. The range of testimonial influences on learners’ cognitive constructions in this regard extends well beyond the experience of testimony from peers (in school) to encompass testimony from close family, friends, and connected communities, including online communities. Learners (and educators) therefore need to navigate a complex web of ethical-values bases, as outlined by Holland et al. (2012), in order to ascertain the basis for assertions being made and influences on their own thinking in that regard. To avoid intrapersonal conflict and protect self-esteem, learners are likely to re-evaluate their viewpoints in light of others’ testimony. In doing so, as Gash notes in §35, learners achieve better equilibrium between “personal integrity and intra-individual consistency in the face of inter-personal discrepancies.”
7. In §32, Gash suggests a dialogic approach to explore testimony, where mutual respect is assured. A dialogic pedagogic approach that fosters openness and respect towards others and allows sharing of differing perspectives is certainly important, but by itself is not likely to trigger the impetus for rigorous self-examination within the individual. The complexity within knowledge construction as explained in radical constructivism leads one to envision multiple conceptual structures and action schema being activated at any point in time. As radical constructivism denotes, comparisons are then made by the individual with prior conceptual structures and schema, and either assimilation or accommodation results. For accommodation to take place, the comparison must yield disjuncture with a prior conceptual schema and have some beneficial outcome in terms of the cognising subject’s organisation of their experiential world. The crux of the challenge lies in the latter – the cognising subject may well experience disjuncture, but the impetus for radical orientation of their mindset towards sustainability may not be activated.  Therefore, less impactful experiences from a cognitive and/or emotional perspective may result in the subject’s superficial engagement with and rejection of others’ perspectives, as noted by the author in §12. 

8. A more nuanced pedagogic approach that creates dissonance and then scaffolds learners through discussion and individual reflection is needed, and for this, the aforementioned Visual Cues approach has further guidance. Following exposure to and reflection on the provocative visual stimuli in visual cue interventions, learners are asked to share their initial reactions to and perspectives on the visual cues within group discussions, and to reflect and (re)consider their ways and norms of thinking on sustainability. This aligns with the author’s recommendation to draw out “inconsistencies between ideas expressed by an individual and different ideas expressed by others” (§7), so that learners can “[d]iscuss what makes these different positions identitarian” (Table 1). While experience is always subjective, engagement in discussion in the attainment of a goal, or the realisation of personal interest or preference can lead to the construction of “‘intersubjectivity’ over the course of interactions which may be termed ‘social’” (Glasersfeld 1998: 25). Importantly, within the Visual Cues intervention, group consensus is not sought within discussions. Instead, additional questions are posed during discussion to enable learners to tease out why they agreed or disagreed with others’ reactions and explanations, which speaks to the author’s further call for “[being] aware that our knowledge is incomplete and remaining agnostic concerning reality” (Table 1). 

9. However, simply revealing inconsistencies within discussions is not likely to lead learners into deep introspection and reconsideration of their perspectives or worldviews. Therefore, the final component of the Visual Cues pedagogic approach requires learners to engage in individual reflection on the intervention and critically examine any changes to their thinking, values or beliefs. This enables learners to privately consider others’ differing interpretations of the visual-cue scenario, thus, exploring, as the author suggests, the “probable consequences of alternative positions to evaluate their implications and viability” (Table 1). This is important in terms of affording learners the opportunity to reconcile their beliefs, ethical-values bases, and perspectives on sustainability. In this regard, Ernst von Glasersfeld highlights the role of values in assessing what is determined as viable, and therefore in what is selected and internalised by the learners. Values in this respect refer to “things, conditions, events one would like to experience or avoid” (Glasersfeld 2008: 61). Individual reflection on the discussion dimension of the Visual Cues intervention enables learners to assess the viability of their representations of conceptual structures or action schema. Any new representations of sustainability generated through engagement within the Visual Cues intervention, if found viable, will be adapted (internalised) by the cognising subject in the form of knowledge, beliefs, values or dispositions. In doing so, the learner transitions from experiencing a state of dissonance to a state of equilibrium with newly formed perceptions about and sense of the experiential world vis-à-vis sustainability, and their role therein. 
10.  I have shown that Gash’s radical constructivist suggestions for facilitating discussion and dialogue (as summarised in Table 1) fit within the frame of pedagogic processes enacted within the Visual Cues approach. The Visual Cues approach in this regard offers promise in enabling exploration by learners of heuristics and testimony within their perspective formations on sustainable development. There are, however, some additional aspects embedded within the Visual Cues approach that are either not addressed within, or conflict with some aspects of, the pedagogic suggestions outlined by Gash in Table 1. Firstly, the foregrounding of group discussion and discourse, while useful in uncovering differing perspectives, is not likely in and of itself to provoke the learner toward deep internal reflection of self in the context of sustainability. Instead, as is the case in the Visual Cues scenarios, the stimulus experience must be sufficiently disruptive so as to create significant dissonance within – to rupture – the worldviews of non-sustainably oriented learners. In addition, while Gash acknowledges the need for critical reflection by individuals within discussion and discourse, there is less clarity on how processes involving deep introspection interweave within the experiential context of discussion. Furthermore, Gash outlines the hope for an emerging consensus from discussions (in the implications section at the outset), but the purpose of this is unclear and indeed such ambition could result in the internalisation by the learner of a group think rather than critical engagement with differing perspectives. Within radical constructivist discussions, there should be a concerted effort to retain a focus on garnering perspectives and possibilities for consideration by the learner as promoted within the Visual Cues approach, rather than reaching a desired (group) stance or consensus on sustainability-related matters. I would welcome Gash’s insights on these aspects in his contemplations of radical constructivist approaches in education for sustainable development (Q1).
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� In my perspective, Piaget’s (1977) concept of accommodation refers to any and all re-orientations of schemata from interaction in experiences that cause dissonance with prior conceptual assemblages. Within the context of accommodation, Mezirow (1997) focuses on the transformative (life-changing) orientation of mindsets that results from dis-orienting experiences that cause significant dissonance, leading to ruptures in one’s worldview.
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