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Abstract 
This forum paper responds to the article summarising the similarities between Science, 
Technology, Societies, and the Environment (STSE); Socio-Scientific Inquiry (SSI); and 
Socially Acute Questions (SAQ). Collectively called Science in Context (SinC), the 
authors propose that philosophers, borrowing Marx, should also change the world, and 
not merely interpret it. In this forum paper, I take the opportunity to make problematic this 
intention to change the world. We in the English speaking world live in contexts that are 
intensely being overwhelmed by technocratic, reductionistic, accountability schemes that 
limit the imagination of what schools can do. It needs remembering that these conditions 
have come about with more than a little help from the natural sciences (and technology) 
that we seek to teach our students. Yet, the solution is not one of abandoning science 
and technology; students need science, but they need a vision of science that can lead 
them to think differently about what is possible. While it is important that they understand 
the problems that they will inherit, preparation for the future by merely understanding the 
past is like trying to shoot a moving target by aiming at where it once was. We need to 
educate for a certain openness of ambition, which may require that we as educators to 
come into the educational interaction with no desire for mechanistic processes 
guaranteeing outcomes. Yes, the world needs change, but only that which is desired by 
those who will inherit our problems. We educators occupy a unique position, and we 
should not abuse it, no matter how well intentioned these attempts at change may be.  

 
 
What role should context play in science education, or for that matter, education generally 
speaking? On the other hand, to what degree should localised contexts of schooling 
influence (science) education? Behind these rather simple-to-phrase questions lie rather 
complex responses that will require us to think deeply about the ontology and epistemology 
of the various knowledges that we wish our students to become proficient in through 
schooling. The stakes become clearer if we think about a different knowledge claim such as 
literature: should students in rural China or India learn the assorted works of Shakespeare, 
perhaps as part of a course on great literary works around the world? If so, why 
Shakespeare, and not, say, stories from Nigeria or the First Nations people of Canada? To 
add to the complexity of this response, we need to obtain some clarity on the purposes of 
public schooling that we can legitimately support. Should schools be organised for ‘economic 
development’ purposes, and therefore should they be measured on international scales of 
comparison developed by the Organisation of Economic Cooperation and Development 
(OECD), or can there be more open ended goals for schools and societies?  
 
As I see it, the main issue for the paper by Bencze et al. (hereafter the SinC paper) is a 
question of intent, and how context plays into this intent. It is fairly clear that the authors of 
SinC are proposing nothing short of the use of school as a mechanism for social change to 
address what are perceived as urgent problems in societies, and at the same time, make 
use of these problems as a context to learn science. While I am in general agreement with 
this larger project, I do see a few challenges that SinC approaches need to consider so that 
the project of social change stands a better chance of success. As with the authors, I am in 
general agreement with the ambition that philosophy not only interpret the world, but also 
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change it. The thorny question, as always, is always the one of how, and the rather annoying 
question of, for what ends?  
 
The biggest challenge I see pertains to one of the ontological metaphor for the natural 
sciences. We have built our early and current scientific understanding around the principle of 
reductionism: founded upon the belief of a passive, reactive Nature that has consistent rules 
that we might uncover and exploit, we believed that there was some active ingredient, point 
mass, or gene that completely determined and represented how the whole was to behave. 
Almost to a point of caricature, it should be remembered that early interpreters of the goal of 
science, such as Francis Bacon, were famously remembered for stating that:  

For you have but to hound nature in her wanderings, and you will be able when 
you like to lead and drive her afterwards to the same place again. Neither ought 
a man to make scruple of entering and penetrating into those holes and corners 
when the inquisition of truth is his whole object (in Soble, 1995). 

This has, predictably, led to feminist critiques of the nature of science, and accusations that 
scientific understanding has led to an entrenchment of patriarchal relations, and for 
observers such as Feyerabend to propose a defence of society from the overly self assured 
claims of science (Feyerabend, 1975). Yes, these are ‘old news’, but absent any real means 
of action on the part of science educators that addresses this problematic ontology, I am 
afraid that we might be exacerbating the socio-political-economic-environmental problems 
that the SinC authors propose that students need to attend to, through the learning of 
science. The situation is not unlike Audre Lorde’s aphorism that the master’s tools will not 
dismantle the master’s house—how might we expect students to be able to have any sense 
of an alternative future for humanity if we persist in the very pursuit whose ontological 
metaphor is one of reduction, control, and eventual domination? We know that humans are 
the problem here, but if we are to limit our scientific imagination to (say) reductionistic 
considerations of minimising carbon dioxide emissions, we may miss the forest for the trees. 
We may, indeed, have a situation as Heidegger (1977) would have described it, be correct in 
our decision to teach our students about these facts, even though it may not be true that 
minimising atmospheric carbon dioxide is the answer. Although this probably sounds 
heretical, it should not be controversial that merely minimising carbon dioxide levels is not 
the answer, especially if we do so at the cost of simply deferring or transforming the crisis 
into another form.  
 
Hence, SinC approaches should not have as its goal the ‘enhancement’ of student 
‘engagement’ in the learning of science for the furtherance of ‘human capital development’. 
Context should not be used as either the veneer that makes an old piece of furniture 
attractive, or, in the case of environmental issues, as a means to create moral panic, so as 
to lead students to acquire scientific expertise. Here, while I feel confident that none of the 
SinC authors would consider context as means to increase outcomes especially in 
standardised testing, I worry that regimes of standardised testing, especially at the level of 
international comparison, will make SinC methods as means to insufficiently examined ends 
more likely. Here, the sociopolitical context of curriculum making and implementation plays 
an important role: for schools systems and classrooms which are increasingly losing the 
autonomy to decide their curriculum, teachers may unwittingly adopt an SinC approach on 
the well meaning intention to ‘do something’ to attend to social issues, but in the process 
may inadvertently reinforce a scientistic and inappropriate relationship between human 
knowledge and human action. Human action, especially at the collective level, cannot be the 

https://paperpile.com/c/J95Lbd/bEZ3/?prefix=in
https://paperpile.com/c/J95Lbd/YZNd
https://paperpile.com/c/J95Lbd/UrGF/?noauthor=1
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result of only one form of deliberation. This position should not be treated as fundamentally 
incompatible with a respect for knowledgeable experts. One of the more regrettable results 
of the postmodern critique of the inseparability of knowledge and power may be the erosion 
of the status of experts. This erosion leads, after some convolution, to the post-truth times 
we currently occupy. Collins and Evans (2017) point out that as much as we would like to 
ascribe a certain epistemological exceptionalism to science and scientists, especially for 
matters of science and technology, what they termed as the ‘second wave’ STS studies 
have definitively dismissed exceptionalism as a defensible position. We now occupy the third 
wave, where we acknowledge the insights of the second post-positivist wave, but also 
nevertheless need to rely on fallible experts. Crucially, however, Collins and Evans remind 
us that on matters of social policy, the scientific opinion cannot be the sole determining 
voice. To be clear, I am not insinuating that SinC approaches, in themselves, are guilty of 
reductionism and the worst excesses of technocratic curriculum making. Rather, extending   
the theme of contexts in the original paper, I contend that we need to consider that 
curriculum making occurs in contexts which may not be friendly to more well informed 
ontological understanding on the part of teachers and system administrators. Given the 
complexity of schooling environments I believe that it may be a productive exercise to see 
how well-meaning interventions may end up not achieving the spirit of its goals when subject  
to the corrosive effects of excessive accountability and reduced imagination of what counts 
as ideal schooling outcomes. 
 
Taking the example of environmental action, the scientific consensus may be that 
anthropogenic carbon dioxide is increasing global mean temperatures, but exactly what 
should be done is not a matter for scientists to decide. Scientists may present a menu of 
possible courses of actions that it can imagine, but the choice needs to be made by the 
people who will be affected by the decision, or, in functioning democracies, their qualified 
representatives. A scientific epistemological exceptionalism will lead inexorably to 
technocracy, allowing individuals and groups to push political positions, under the guise of 
neutrality and technically inevitability (see, e.g., Morozov, 2013). For SinC approaches then, 
if researchers and educators wish for their efforts to actually be successful, and result in real 
changes rather than caricatured attempts at “Saving the World”, SinC needs minimally to 
also educate students in the ‘useless knowledges’ (Midgley, 1990; Zhao, 2019) such as the 
humanities, philosophy, and politics (Crick, 1962). It is useful to remember the fact-value 
distinction here: the remit of the scientific pursuit is one of description, of understanding the 
patterning of nature. Science, by and large, should be mute about the normative, value-
based recommendations of what ought to be the case.  
 
Again, to reiterate: if SinC approaches wish to have any relevance in reductionistic, 
economistically driven school systems caught up in neoliberal accountability around the 
world, SinC would have to present its credentials as an effective means to communicate 
science. Such attempts risk leading students into a scientism and technocracy that believes 
that all problems can be resolved through techno-scientific means. On the other hand, if 
genuine social action is desired as an outcome for SinC, then the ‘scientific content’ of such 
classes will risk becoming diluted to such a point that SinC needs to defend itself from 
charges of political indoctrination. This is not to say that well developed implementations are 
not possible, but rather that careful attention needs to be paid to chart a path through these 
potential pitfalls. Also, to be clear, as the SinC authors write, I agree that we should want 
students to be engaged in the science that they learn, but it cannot be at the cost of making 

https://paperpile.com/c/J95Lbd/KhYyw/?noauthor=1
https://paperpile.com/c/J95Lbd/dK5G/?prefix=see%2C%20e.g.%2C
https://paperpile.com/c/J95Lbd/wzYS+kBUy
https://paperpile.com/c/J95Lbd/G8at
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mistakes in our presentation of scientific ontology and epistemology. If traditional science 
was presented in the abstract as in recitation models, the solution is not necessarily one of 
swinging towards its polar opposite.  
 
I’d like to suggest some alternatives for a meaningful way forward. As with Collins and Evans 
(ibid.), I propose that our collective insight into the problem of the inseparability of power and 
knowledge needs attention. In simple terms, if the first wave of positivism argued for 
exceptionalism of scientific knowledge, and the the second wave of post-positivism 
dismissed scientific knowledge as a product of fallible human interest, the third wave has us 
acknowledging that despite imperfect humans, the values and general orientation to matters 
of truth within the community of scientific practitioners remain valuable to society at large. 
For instance, Collins and Evans (2017, p. 56) refer to the Mertonian norms for science: 
Communism, Universalism, Disinterestedness, and Organised Scepticism, as social values 
for scientists that are most likely to produce the conditions for the generation of truthful 
scientific knowledge. It seems to me that the use of politically charged issues to teach 
science in SinC methods may potentially backfire as we subject the pursuit of truth to the 
corruption pressures of finding answers that are amenable to ‘our team’, violating the norm 
of disinterestedness and organised scepticism. This may especially be the case if we pursue 
obvious ‘slam dunk’ topics such as climate change, biological evolution, or the link between 
vaccines and autism. With the scientific consensus very firmly on one side of the argument, 
students will be hard pressed to come up with authentic counterarguments. In our zeal to 
show that all human knowledge is wrapped up in power relations, we need to remember that 
the teacher-student relationship is not an equal one, and that students can be easily 
manipulated to express the requisite amount of critique. “Fatima’s rules” (Aikenhead, 2006, 
p. 28) can change fairly easily to adapt to whatever teachers signal (explicitly or tacitly) as 
important. SinC approaches, especially for scientifically uncontroversial topics, can serve as 
a means to engage students and offer them up-to-date understandings of how these topics 
are perceived from a scientific point of view. However, from an epistemological perspective, 
such topics offer to students more opportunities to learn about societal rather than the 
disciplinary forms of justification. It is important for students to learn how scientists interface 
with the wider public and to convince people to take or avoid certain courses of action. It is 
quite another thing for students to learn how scientists convince other scientists of their 
conclusions. Educators should be clear about which goal is desired, and what may be 
certain tradeoffs about using contexts as a means for instructing these aims.  
 
If we reject the Baconian notion that we should hound and imprison nature, an updated 
ontological metaphor for the practice of science may be found in what has been termed the 
mutual ‘dance of agency’ of the mangle of practice (Pickering, 1995; Pickering & Guzik, 
2008). In careful studies of how scientists actually practice, and not retrospective accounts of 
what scientists say that they did, Sociology of Scientific Knowledge (SSK) studies have 
produced work that expand the roles played by humans and societies in the production and 
use of scientific knowledge. Instead of a passive nature whose only role is to be captured 
and exploited, Andrew Pickering (1995) suggests that the world is filled with agency, human 
and material, which acts and reacts upon each other:  

My suggestion is that we should see science (and, of course, technology) as a 
continuation and extension of this business of coping with material agency. And 
further, we should see machines as central to how scientists do this. Scientists, 
as human agents, maneuver in a field of material agency, constructing 

https://paperpile.com/c/J95Lbd/KhYyw/?locator=56&noauthor=1
https://paperpile.com/c/J95Lbd/Aqd3/?locator=28
https://paperpile.com/c/J95Lbd/Aqd3/?locator=28
https://paperpile.com/c/J95Lbd/BkQk+g5d4
https://paperpile.com/c/J95Lbd/BkQk+g5d4
https://paperpile.com/c/J95Lbd/BkQk/?noauthor=1
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machines that, as I shall say, variously capture, seduce, download, recruit, 
enrol, or materialize that agency, taming and domesticating it, putting it at our 
service, often in accomplishment of tasks that are simply beyond the capacities 
of naked human minds and bodies, individually or collectively. (p. 7) 

Material agency can be observed as when scientists need to coax machines into particular 
configurations in order to obtain a result. Even something as simple as taking a 
measurement of an inanimate object with a ruler requires a certain amount of skill in order to 
make a precise reading. Earlier, I pointed out the problem with using SinC approaches to 
attempt to change the world, while still perpetuating an unproductive ontological metaphor of 
domination, will result in the creation of disembodied representations which will tend to 
reproduce the original power relations. I believe it is upon SinC and other allied researchers 
to find ways to communicate the performative nature of science. By this, I mean that SinC, 
doing science requires humans to coax nature into cooperation, before making 
representations of it and then deriving truth claims about the way the world is. Such a 
tentative and contingent understanding of the world buys us opportunities to consider the 
world differently. SinC should be compatible with the notion that nature is not ours to 
dominate. If we are to advocate action in the world, we certainly need new ways to thinking 
about how the world can be. Instead of questioning the epistemic value of particular truth 
claims, it may be productive instead to consider how these claims are made in the first place: 
what methodological peculiarities may have contributed to our current contingent 
understanding of the world? What different way of interacting with nature have we not 
explored and limits our understanding of the world? Here, context plays another significant 
role: non-human agency is temporally emergent in practice. One cannot specify in advance 
the kinds of resistance that will result from one’s practice; the kinds of material agency one 
experiences depends very much on the context in which one practices.  
 
In the same way as we may acknowledge material agency, how much more significant 
would it be to acknowledge human agency and autonomy in the process of education? Here, 
I wonder about the degree to which the project of SinC as a means to ‘change the world’ can 
have an ethical basis as an act of education that we desire for our students. Inasmuch as I 
find myself allied to the general contours of the SinC project, I also perceive the risk that 
recruiting students to change the world can have consequences that run, perhaps 
unintentionally, into the gamut of indoctrination. This is a strong charge which I do not intend 
to overstate. I only point to the uncritical acceptance of ‘scientific facts’ and how easily 
popular ideas get promulgated, often even in classrooms. How else would we explain, for 
instance, the recent notion that pushing responsibility for the environment to individuals is 
correct (McKie, 2019)? This is a subtle argument, and I do not suggest that SinC 
approaches are particularly prone to this. Part of the goal of school is the continuation of 
intergenerational projects. We educate because we desire the continuation of cultural 
achievements, but we seldom consider the contextualisation of these knowledges to time 
and space. What may be good ideas here and now may not be so given another context. 
Yet, one of the great achievements of science has been its production of relatively context 
independent knowledge, which undoubtedly has contributed to an effective obscuring of the 
goals and the contextual significance of particular lines of inquiry. For instance, modern 
Western medicine is especially effective for acute conditions, and it would be good for this 
knowledge to be communicated far and wide. However, the goal of Eastern medicine has 
been the promotion of a holistic vision of good health, and not merely the Western notion of 
restoration of a broken machine to a state of no disease. If we do not respect the diversity of 
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contexts, and proceed to ‘change the world’ with a unitary vision of the ideal, what 
differences would we end up collapsing, and how might we address the streetlight effect1 in 
searching for truth only where we have light—where our current knowledge extends? It is as 
Douglas Allchin (2004) has elegantly put it: we science educators need to chart a path 
between the “Scylla of scientism and the Charbydis of relativism”.  
 
I believe that, as an ideal, we should only provide for students as much as they desire, and 
nothing more. Of course, this does not preclude us from educating their desires, to teach 
them what it is that they should desire, but this is a delicate business, requiring a mutual to-
and-fro communication which is not possible if we possess technocratic visions of how 
schooling should be conducted. For the technocrat, seeking mechanistic visions of the 
school as a site for the optimisation of closed ended goals, such an approach which offers 
no assurances of success can be profoundly intolerable. Yet, no matter how well intentioned 
these goals may be, I maintain that the only ethically defensible position is one, as Gert 
Biesta (2016) would have it, an “empty-handed” approach where we come into the 
educational interaction with no strongly preconceived notions of the kinds of outcomes that 
we want. Returning to the education of desire, it is crucial that we nurture open ended goals. 
Here the distinction is between, for instance, learning how to calculate the force of gravity 
using Newton’s laws of gravity (a close ended goal), versus understanding gravity 
(Harðarson, 2017). As Harðarson asserts: the latter is an example of an open ended goal, 
whose end point cannot be clearly defined: we simply cannot say if one understands gravity 
if one can compute black hole parameters, or appreciate the search for the Higgs boson, or 
understand the curvature of space-time by mass, and so on. For SinC and the general 
project of education for social change, it remains for us to remember that we want students 
to have open-ended goals: they should seek the downfall of tyranny, not necessarily only the 
toppling of particular authoritarian regimes within their contexts. They should seek better 
relationships with humans and everything else within our fragile biosphere. As for us 
educators, we should seek to educate, and not merely improve the qualifications of our 
students. I sincerely hope that we all succeed.  
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