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ABSTRACT

In this paper | make the case to open for critical scrutiny the purpose of STEM education policy in
schooling and higher educaton in a post-Covid pluralist and democratic Ireland. Until now the policy
(political) framing (representation) of STEM education policy in Ireland and elsewhere draws from a
postpositivist stance of techné that is advocated by the state and industry and connected to
transdisciplinarity, nature of science, science-in-context, skills sets and evidence-based inquiry
scaffolded through one engineering model of STEM Pedagogy. The SMART (Self-regulated,
Motivated, Adaptible, Responsible and Technologically competent) STEM student and teacher learns
to fit in with a consensus view of the ideal human and demonstrate their comparative performance as
measureable outputs (‘what works best’). The critical scrutiny of STEM literature conducted here
shows that we live in a fast globalising and digitising world where UNESCO (2021) asks us reimagine
a new social contract for education. It is a timely question given that children and young people are
nowadays growing up in a highly scientific and technological society where questions of the good life
and STEM literacies need to be freshly interrogated. Here | share insights gleaned from a select
literature review revealing the dilemmas of our time and offering new signposts forward. STEM
education that balances science, philosophy and practical wisdom and underscores the limits of
scientific reason in order to prepare students on one hand to combat populist anti-science attitudes
and on the other to prevent falling into a narrow ‘scientism’.
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Introduction

| am presenting this paper in the section of the CASTeL DCU SMEC Conference 2022 entitled
‘How STEM Education Research Can Inform Policy’. It is a crucial philosophical question to
ponder and to get right in contemporary Ireland for a number of different and intersecting
reasons. A perfect storm of reasons that includes a rapid advancing globalising and digitising
world, a highly scientific and technological society and the increasing disparities in injustices
and inequalities between a minority of super wealthy (elite) people and a growing majority of
people struggling to make ends meet and to aspire to a good life.

It is happening at a time where Europe and Ireland appear to be emerging from the coronavirus
pandemic only to be faced with the Russian war against Ukraine and the threat to the European
peace project. A time of economic stress with growing inflation, increasing interest rates and
the potential for industrial unrest. A storm taking place in a post-truth era when democracy is
under threat of slow suffocation, from on one hand a populist far-Right movement promoting
a populist anti-science stance and on the other a relentless push for a narrow science view of
‘scientism’ that only allows a technocratic lens of evidence as the one lens to view humanity
and education for a market-led view for human capital change and development (Edling &
Mooney Simmie, 2020; Verma & Apple, 2021).

In the last two decades of this century, the field of education has undergone rapid change in its
positioning in the academy and in government policy priorities. For more than fifty years
education was firmly positioned in the social sciences, underpinned by the foundational
disciplines of history of education, philosophy of education, sociology of education and the
psychology of education. After the Gulbenkian Commission Report in 1996, the western world
set about amalgamating all the sciences. The field of education was to become a social science,
a natural science and an applied science but not in equal measure. Now many of education’s
more complex and sophisticated concepts, such as Bildung, being and becoming, democracy
and public interest values were quickly diminished if not entirely removed or lost to a new
discourse of learning and situated learning (Ball, 1995; Biesta, 2012, 2013, 2016, Selwyn &
Gasevi¢, 2020). Transdiciplinarity became central, STEM education was introduced, inquiry
based learning, evidence-based policy making and new technocratic modes of management and
measurement started to dominate (Hattie, 2012; Stohlmann, 2019).

To date the field of education divides between those who argue that education is a moral,
intellectual and apolitical endeavour and those who argue that education is a moral, intellectual
and political endeavour. The latter argue for recognition of the political because of the
inextricable links between knowledge and power [privilege] and the deliberate intentionality
of educators to bring about change [through seeking to change the gaze of students in a
preferred and publicy stated policy (political) direction] (Freire, 1971/2018).

For those whose research and theorisations lie in this latter field of critical studies, in my case
in the field of critical feminist research policy analysis, our studies of public policy and
practices are concerned with understanding and critically interpreting the representation and
framing of reforms in education and in STEM education and seeking to reveal the hidden
assumptions embedded in the definition of problems. My research questions aim to critically
interrogate connectivity between national and global reform movements and the contribution
made by research, including qualitative studies that are often neglected in public policy reports
and yet can explain the multiple dilemmas and possibilities inherent in policy imperatives of
change. Research questions that are not only concerned with curriculum, pedagogy and
assessment as selections from culture but with expansive questions of what it means to be
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human in this early part of the 21 century, how to live well with self and with others and
partake in the shared responsibility of co-constructing a just global world. Critical questions of
who benefits are never far away as is grappling with theoretical perspectives provided
by critical sociology and philosophy (Mooney Simmie & Moles, 2011, 2020).

My research studies analyse policies in education and in STEM education (in relation to
teaching and teacher professional development) taking policy backgrounds and contexts
into account and contrasting this with education understood as a practice of human
freedom [emancipation] and transformative possibility. This view of education is
found in the philosophical writings and theorisations of Paulo Freire (Freire,
2018/1971) and Maxine Greene (Greene, 2017) and related theorists and underpins my
reflexive positioning in all of my research and policy studies (e.g. Galvin & Mooney Simmie,
2019; Mooney Simmie, 2007, 2021; Mooney Simmie & Lang, 2019; Mooney Simmie &
Edling, 2019; Mooney Simmie, Moles & O’Grady, 2019; Mooney Simmie & Moles, 2020,
2011; Mooney Simmie & Sheehan, 2022). Education as a practice of freedom acknowledges
the aspiration for nurturance of an inner (soul) life and for critical mediation with the
wider social and material world. The discipline of education therefore does not stop at a
focus on ‘self” and ‘resilience’ or indeed at the edge of the classroom or ‘institution’. Within
the aims for education, and STEM education, the teacher works within a number of
paradoxes, including seeking to induct children and young people - through qualification,
socialisation and subjectification - into the reliable and changing canon of knowledge and
into the cultural world(s) and at the same time always making space for something new
and better to emerge (Ball, 1995, 2003, 2021; Biesta, 2012, 2013, 2016; Edling & Mooney
Simmie, 2020).

It is in the discursive gaps between policy and practices that this journey of human being and
becoming and change plays out as well as securing the reform needs of the state and of
industry. Minding the gap between policies and practices therefore becomes the
leadership task of teachers, teacher educators and school leaders (Mooney Simmie &
Sheehan, 2022). This is in keeping with an existentialist view of the irreducibility of human
dignity and the need to retain spaces for democracy to flourish in any dynamic democratic
society (Lynch, 2022). This articulation of the former purpose of education is often
refered to by Biesta (2013) as the ‘beautiful risk’ of education — paraphrasing the words
of WB Yeats as the lighting of a fire rather than the filling of a pail - while the latter
purpose is defined by Edling and Mooney Simmie (2020) as the teacher and teacher
educators’ democratic assignment.

While one of education’s tasks has always been to secure democracy - in self-
proclaimed democratic nation states - how this is done has varied and is not always agreed. A
rather thin version of democracy relies on teaching about and for democracy and
inculcation into the regulatory norms of obedience necessary for becoming a compliant
member of civil society. By contrast a thicker view of democracy [a reconstructivist
view] understands that while induction into the existing social order is necessary this is not
sufficient and more is needed (Edling & Mooney Simmie, 2020). Democracy needs to
have the agility and flexibility to change as change is required. Therefore, students need to
experience at first-hand democracy as a living project in schools and colleges and enjoy safe
spaces to present contrarian views of society and debate controversial Socio-Scientific
Issues (SSI), such as genetic engineering, climate change, artificial intelligence (Hodson,
2003). Clearly a new activist imaginary is needed in schools and colleges that invites
students and teachers to experience and to play their part in the (re)construction of the world
(Edling & Mooney Simmie, 2020). 68

I justify my selection of critical research policy studies in education, and in STEM education
because such studies call on the social sciences to interrupt public discourses of policy texts



. N
SMEC CONFERENCE 2022 e|
https://doi.org/10.5281/zenodo.6953886 C A S T L

and practices in ways that reveal contemporary knowledge-power interplays and the framing
of teachers and students [increasingly as units of human capital] within the intersectionalities
of social justice and gender justice. Over time my studies started to also draw from feminist
theorisations of Maxine Greene and others (Greene, 2017). What feminists bring to critical
studies is the capability to widen the problem beyond a reductionist framing and the
foregrounding of the issue of gender beyond a dualistic world dominated by either patriarchy
and/or matriarchy. | am interested in critical feminist scrutiny of gendered relations of power
in education and STEM education policy, how gender is defined and how gender issues can
become essentialised and quickly silenced, domesticated and/or neutralised.

In this SMEC 2022 proceedings, | assert that pertinent questions of this kind need to be asked
of scientific literacies and STEM education policies given the traditional essentialist nature of
these subject areas and their continued dominance in state systems as hyper rational fields of
endeavour and a pipeline for STEM related industry and research.

| assert here that if students of STEM subjects in schools and colleges are to be introduced to
the benefits of access to a good life —and playing their part in the co-construction of a just
society and global world - coming from immersion in STEM Education [e.g. access to counter-
intuitive thinking, scepticism, curiosity, experimentation, divergent thinking], and in
decolonising ways in the classrooms and schools then it is vital STEM Pedagogies draw from
epistemological plurality and are not confined to just one dominant STEM Pedagogy, such as
found in policy aspirations for students and teachers to work in schools as if they were
emulating professional ‘scientists’ and/or adopting one engineering model of STEM Pedagogy,
a model of continuous improvement and problem-solving (Margot & Kettler, 2019; Stohlmann,
2019). This is a central argument at the heart of this critique.

STEM Pedagogies if they are to support emancipatory and transformative possibility in
education need to be considered in the plural rather than in the singular and within policy
recognition that not everything of value in human development and change can be atomised
and measured. While | argue that management and metrics clearly play a role in the necessary
scientific knowledge base for education, any overreliance on management and measurement —
in STEM Policy Education — has the potential to be deeply damaging to the human spirit,
human flourishing, the moral development of the child and young person and to the necessary
immeasurable love labor, care and the relational heart work of teaching and teacher learning
and the wider critical aims of a dynamc democracy and public interest values (Biesta, 2012,
2013, 2016; Edling & Mooney Simmie, 2020; Lynch, 2022; Mooney Simmie, 2021)

Ball et al. (2011) showed that policy should never be made equal to practice in a series of
studies in Discourse Cultural Studies in the Politics of Education. Their papers arose from
case studies of the policy process with a number of schools in London. Ball (1995, 2003) and
other sociologists in education argue that if policy is made equal to practice then we achieve a
Totally Pedagogised Society based on a narrow functionalist view of
individualism and institutionalism. Fielding (2007) points to the intellectual poverty and
social costs arising when schools and educational institutions are redefined as High-
Performing Learning Organisations in a market-led discourse of learning.

My research interest is in the primacy of the student and teacher as subjects, where the objective
is always in the service of the subjective (Mooney Simmie & Moles, 2011, 2020). | argue that
working from an essentialist view - advocating for one model of STEM Pedagogy - may well
result in intellectual poverty in the STEM classroom and exert a social cost for chidren and
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young people, especially for girls and boys coming from lower socio-economic and different
cultural backgrounds in contemporary schooling in Ireland.

| have structured the paper as follows. First, | interrogate the theories of pedagogy and show
how pedagogy is viewed in teacher education and in research as a contested construct. Second,
| conduct a critical scrutiny of the postpositivistic stance advocated in contemporary STEM
Education Policy that moves beyond former views of epistemic knowedge in favour of techné
and prioritisation of skills, competences and science-in-context. Third, I conduct a critical
review of a select STEM literature and the (re)positioning of scientific literacy. Finally, |
conclude with key insights as the study reveals new thinking for securing scientific literacies
for all, a hypothesis I argue is worthy of further research and consideration.

Theories of Pedagogy

Pedagogy can be viewed using multiple ontological and socio-cultural lenses. A critical
scrutiny of these lenses is nowadays urgently needed given the recent global policy imperatives
from the state and industry to push deeper into the classroom in order to mandate how policy
must be implemented through select pedagogical practices. Policy imperatives and mandates
that are taking place against the backdrop of western education coming under intense pressure
in terms of new crises in the economy and politics. Crises in the economy and politics have
always and ever been the seed-bed for educational policy change and reform (Arendt, 1954).
In a time of fear it may be harder for the state to push back on corporate lobbyists and other
powerful vested interests in order to reflect more deeply about the most appropriate pathway
forward for human and societal change and development.

The politically expedient thing for policymakers appears to require positivistic research — using
its prowess in mathematical modelling and data analysis - to provide evidence-based solutions
as best approximations for a future that can be controlled and predicted (Gulbenkian
Commission, 1996). Evidence-based syntheses coming from large scale quantitiative studies
broker no philosophical arguments and open no public spaces for refutation and contestation.
Philosophical insights and theorisations are considered as nothing more than (personal)
opinions that have no standing in comparison to fact and number. Several recent and timely
philosophical studies reveal many real and symbolic dangers with this misrepresentation of
science in the field of education (Mclntyre, 2011; Remer, 2019; Selwyn & Gasevic¢, 2020).

Gore (1993) draws from a critical feminist perspective to argue in her doctoral thesis that
pedagogies of struggle are necessary to take into account the tensions, contradictions and
differential power relations embedded in all pedagogical practices. This notion of pedagogy as
struggle retains the complexity, incoherence and messiness of the discursive spaces between
policies and practice, the need for teachers to be trusted to make localised autonomous
judgements and to pay attention to the particular needs of children and young people rather
than implement a universalist routine of diagnostics and evaluation within a prescripted model
of human capital theory (Lynch, 2022; Mooney Simmie & Moles, 2020; Tan, 2014).

In a seminal paper, Lingard (2007) provides a rich overview of the field of pedagogical theory
showing how the terrain divides between abstract, political and theoretical perspectives and
empiricist reality perspectives. Lingard (2007) shows how pedagogy is simultaneously
interested in questions of ‘knowledge generation’ and ‘identity negotiation’. This suggests that
rather than one model, no matter how sophisticated that policymakers need to acknowledge the
complex interweave between knowledge acquisition and co-construction and the negotiation
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of identity and knower dispositions taking place in classrooms and revealed to the student by
way of for instance, the recognition, care and valuing of students, the inner directed moral
commitment of teachers and school leaders to act as co-inquirers.

Lingard et al. conducted a large-scale research project in pedagogy in Australia — the
Queensland School Reform Longitudinal Study — mapping, analysing and theorising teacher
pedagogies as Productive Pedagogies in the context of new schools reform agendas. Findings
from the study conducted between 1998 and 2000 showed that while teachers were for the most
part caring in their practices they generally offered low intellectual challenges. A Pedagogy of
Indifference was also found in relation to recognition and celebration of human ‘difference’
and diversity and the plurality of human condition. This is a finding that is worthy of deeper
interrogation when we consider teaching science and mathematics, engineering and technology
and computer science subjects to children and young people in contemporary Ireland. Within
the STEM disciplines how do policy makers, teacher educators and teachers in Ireland view
this ‘identity negotiation’ aspect of the pedagogy task?

According to the theorisations of Nancy Fraser (Fraser, 2009), the ‘difference’ domain needs
to move beyond mere recognition and inclusion of the Other to a more activist imaginary in
relation to social justice, gender justice and epistemic justice. Lingard (2007) cautions against
the mandating of particular pedagogies at system level as he argues that this would be highly
‘restrictive of teachers’ professional practices and professional conversations, and forgets that
trust is central to effective pedagogical reform’ (p.262). This point is also taken up by Mooney
Simmie and Moles in studies of teachers subjectivities showing how the system puts teachers’
bodies and souls to work for the principle of the market-place rather than for facilitating
openness and appropriate levels of risk (Mooney Simmie & Moles, 2011, 2020).

Nowadays, philosophical studies of pedagogy theory — such as found in critical pedagogy,
pedagogy as praxis, productive pedagogies and speculative pedagogies — seek to
(re)conceptualise the necessary struggle for pedagogies within an open invitation to disrupt
prescription within the academy and public policy making. Such theories provide a rich
understanding that pedagogy is not the static and fixed concept that is often portrayed in reform
policies of pedagogy expressed as disciplinary power and the pursuit of prediction.

Any argument for better control and prediction as the optimal way forward to navigate a future
of uncertainty in education and pedagogy is today highly questionable in a global world
emerging from the Coronavirus pandemic. This viral interruption on a global scale, suggests
that preparation for life-long education is best served by focused experiences in the present,
premised on grappling with a future of uncertainty and a transformative view of pedagogy.

Postpositivistic stance in STEM Pedagogy

In the early years of this century, education and STEM Education policies focused on what
type of new student and teacher was needed for a 21% century of new requirements coming
from a rapidly globalising and digitising world and future workforce. New alliances and
assemblages happened quickly as forms of democratic governance replaced former notions of
democratic nation states. Slogans such as ‘we are all in this together’ shut down spaces for
debate of contrarian views, nowadays often reframed as negative thinking and even deviant
thinking. The OECD alongside large scale quant studies introduced a new ideal type of teacher,
student and school as units of human capital within the primacy of the economy and the
subjugation of moral, social, cultural and political considerations (Mooney Simmie, 2021).
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The classroom was flipped from former views of an inner directed professional teacher toward
a new direction of student-centred, inquiry-oriented and collaborative learning and the new role
of the teacher as facilitator of students’ learning needs. It was now the responsibility of the
teacher and school to ensure that every child was included and the role of the state in this regard
was reduced to quality assurance only. Wider issues of inequality and injustice were reframed
as issues of the individual and the responsibility of the excellent teacher and the autonomous
school and no longer the responsibility of the state and society (Lynch, 2022).

A modernist view of epistemé was changed in favour of a postmodern view of techné. This can
be seen in STEM education policies that advocate for teaching that facilitates inquiry and
evidence based learning, teacher-led professional development, culturally sensitive ways of
teaching and the use of real world exemplars (Margot & Kettler, 2019; Stohlmann, 2019). The
emphasis on techné is connected to socio-cultural contexts, interdisciplinarity,
multidisciplinarity, transdisciplinarity, nature of science, science-in-context, skills sets and
competences. This new SMART (Self-regulated, Motivated, Adaptible, Responsible and
Technologically competent) STEM student and teacher need to learn to fit in with a consensus
view of the ideal human while in constant comparision with manageable and measureable
outputs and performances of ‘what works best’ (Hattie, 2012; Remer, 2019).

Any holistic criticism of this model of STEM Pedagogy needs to identify the possible
beneficience of this pedagogical approach as well as drawbacks. Here | posit that giving
students affordances to partake in a model of continuous improvement and problem-solving
provides opportunities for students to think through probing questions as they learn how to
conduct independent research, to use digital technologies, to gain in perseverance, to build
resilience and to work with peers to learn how to engage in design thinking and critical thinking
about real world problems (Margot & Kettler, 2019; Stohlmann, 2019). However, drawbacks
are to be found in the formulaic and technocratic thinking that underpins this pedagogical
approach, and in the inherent assumption that all learning is codifiable and measurable and
connected to self-regulation and personal perseverance and resilience- and not interdependent
and deeply connected to differential power relations, cultural contexts and privilege and
public policy constraints. The dominance of this model of STEM Pedagogy denies other
pedagogies, including the necessity for problem-posing, the need for interplays with theory
and pedagogies of struggle (Gore, 1993; Lingard, 2007, Verma & Apple, 2021).

Critical Review of STEM literacies

Science has a unique way of looking at the world with its own language, grammar,
syntax, scientific methods, research approaches, modes of analyses, ethics of research and
its own academic/professional communities of practice. The natural sciences place strong
reliance on rational reasoning, personal detachment, neutrality, objectivity, counter-intuitive
knowledge and empirical rationality. While the canon of scientific knowledge is a reliable
source it is also a dynamic system where new knowledge once accepted in the scientific
community replaces former knowledge. Science has a complex and uneven history and
philosophy and it is nowadays argued from several directions that science teachers need to
be fully conversant with this history and philosophy (Cobern & Loving, 2020).

Here | assert that philosophically informed STEM teachers may be best placed to develop
curiosity and scepticism in their pedagogical approaches as they open new spaces for creative
and critical thinking with students while, at the very same time, assuring the acquisition of
content knowledge and the negotiation of subjectivities (Mooney Simmie & Moles, 2020).
STEM Pedagogy as a human and social endeavour requires teachers to engage with the living
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contradictions of their practices, to breathe life into the STEM curriculum, to display care and
affectivity while animating students to actively engage with the many controversial SSI issues
in ways that display ethical awareness and a new activist imaginary in order to support wise
political decision-making in the co-construction of the world (Hodson, 2003; Hodson & Wong,
2014). In this way STEM education involves teaching STEM content knowledge to children
and young people in different ways, approaches that support induction into the social order
while making way for something new to emerge (Edling & Mooney Simmie, 2020).

The concept of science literacy was first introduced into the school curriculum in the 1950s
and was primarily centred on the needs of the economy and national security (Li & Guo, 2021).
The intention was to project a positive image of science with the purpose of keeping alive the
public commitment of funding for scientific research and a pipeline of qualified scientists.
Variations on this theme have lasted for more than seventy years and reveal how science
literacy is a changing cultural and socio-political concept that is highly dependent on the needs
of the era (Bybee & McCrae, 2011).

Erduran, Kaya & Avraamidou (2020) open the question of the reconceptualisation of science
literacies in school science and show how they are underpinned by issues of social justice and
the necessity for productive interplays between science education and the wider world. They
position the problem within crises such as migration, vaccine equity and intersectionalities
playing out between people of different class, race, caste, gender, ethnicity and religion. They
argue that science education needs ‘to support science teachers’ learning of strategies to
promote students understanding of NOS and social justice in unison’ (p.109) and ‘to promote
a just and democratic society by valuing diversity’ (p.110). They refuse a narrow consensus
view of science education and their human rights perspective affords respect for all.

The case for philosophically literate STEM teachers is made by Cobern & Loving (2020) with
the purpose of guarding against a narrow ‘scientism’ (p.213), which they describe as an
authoritarian firm view of science that seeks to present absolute truth and a final form. They
support STEM teachers engaging in philosophical co-inquiry as this will support the
interruption of routinized practices and assist their articulation of the many hidden assumptions
and paradoxes underpinning teachers’ contradictory practices. Their study signals a strong turn
to the humanities to support deep learning and problematizing the type of science literacies
needed today and moving away from just one way of looking at science.

The concept mapping of science literacy was first carried out by Roberts (2007) and presented
as Vision | (theoria) and Vision Il (techné). Vision I arises from a fundamental (epistemic)
understanding of knowledge that emphasises science as a discipline with propositional and
procedural knowledge. This reflects a positivistic stance that seeks detachment from the living
contradictions of practice and socio-cultural and political entanglements with the wider world.
Vision | gave way in this century to a broader socio-cultural perspective - Vision Il - a post-
positivist stance that is advocated by the state and by industry, in STEM Education Policy that
is sensitive to socio-cultural context (science-in-context), interdisciplinarity and learning about
SSI issues. However, Vision Il is narrowly focuses on the instrumental, on excellent
instruction, on learning about issues rather than any activist imaginary seeking to critically
interpret and/or to grapple with controversial SSI issues.

In recent times, a third vision (Vision I11) is advocated in the critical science literature. Vision

I11, includes Vision | and Vision Il approaches to knowledge acquisition and identity
negotiation and, at the very same time recognises the need for an activist imaginary that
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includes attention to criticality and reflexivity. Vision Il understands science as a human
endeavour, a sociological project taking place in schools and in the public forum of an ethical
and political (democratic) society. Vision 111 draws from critical theory, critical consciousness
and reflexivity and moves the problem beyond instruction and meaning-making to deep
learning and critical mediation with others and with the wider socio-cultural (political-
scientific-highly-technological) world.

Hodson and Wong (2014) critique the consensus view of the nature of science that has taken
hold of much of the literature in STEM education, with the aim of providing clarity of
definition, standards, and benchmarks and argue that this has ‘a strong whiff of orthodoxy and
carries the implication that those who disagree with the specification will be considered
deviant’ (p.2644). They fear that a ‘consensus view promotes a static picture of science and
fails to acknowledge important differences among the sciences’ (p. 2645). Sjostrom and Eilks
(2021) present a Vision 11l concept of science literacies using the concept of Bildung in
recognition of the broader educative task of learning how to live well as persons in a fast
changing scientific and highly technological society and global world. They argue for a new
concept of science literacy that broadens its focus, and recognises its reflexive dimension as a
sociological construct in a globalising world. Their theorisation of Critical Reflexive Science
Literacy is framed as ‘a politicised vision of science education aiming at dialogical
emancipation, critical global citizenship, socio-eco-justice’ (p.82).

Conclusions

When extolling the advantages that science brings to humanity and the world, such as
vaccination successes by scientists without borders in the coronavirus pandemic, it can be easy
to gloss over the many cautionary tales from the history of science. There are limits to scientific
reason that need to be acknowledged (Mclntyre, 2021). This is especially important in political
systems that claim to be democratic, where majority rule is designed to work within a
paradoxical understanding that the public space always allows for contrarian views and the
protection of minority views and human rights (Edling & Mooney Simmie, 2020).

My argument here is that if evidence (metrics) becomes the one (dominant) lens to judge the
success of STEM Education then policymakers will have fallen headlong into a narrow
ideology of scientism (Hyslop-Magison & Naseem, 2010). Scientism offers a
misrepresentation of STEM education through failing to acknowledge other ways of knowing
and to having the intellectual humility and the moral fortitude to accept that there are limits to
scientific reason (Mclintyre, 2021). Here | have shown that there are undeniable merits in
introducing students and teachers to using evidence to make claims, such as drawing from
counter-intutive knowledge in their practices and using STEM Pedagogy for problem-solving
and a journey of improvement. However, in an era of post-truth and at a time of a new crisis in
politics and in the economy any overreliance on metrics and management fails to acknowledge
the primacy of the human subject at the heart of education and overrides the many complex
and sophisticated concepts associated with being and becoming human, with entering a lifelong
journey of being educated including for example, the ethical and relational nature of STEM
Education, the immensurable love labor, care and affectivity needed for a wholesome journey
of human development and the need for securing spaces between policies and practices that
assure human emancipation and the possibility of a dynamic democracy.

The current postpositivistic drive toward techné, with policy imperatives for consensus is
shutting down spaces for authentic dialogue, building trust, contrarian views and ultimately
for opening spaces for new thinking and the not-yet-thought. One Australian school
principal
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explains some of the detrimental consequences of this rather narrow policy imperative: ‘In
closing down dialogue and setting normative standards, an evidence hierarchy is inherently
anti-democratic, as it closes the public space, reducing social relations to obligations.....the
barriers go up...... what should be open to question and not reductively represented as self-

evident, including research methodologies and outcomes, are standardized and ranked’
(Howie, 2020, p. 683).

| have argued here that STEM Education is a human and relational endeavour, a sociological
project that needs to be understood as an open and dynamic system - for assuring human
emancipation as well as living well in a vibrant dynamic democracy - rather than a static and
predictable system. This ‘beautiful risk of education’ (Biesta, 2013) includes the necessity for
epistemological plurality and the need to acknowledge in STEM education policy in Ireland
that not everything of value in ‘identity negotiation’ as human development and change can be
codified and measured. It is a hypothesis worthy of further research and consideration.
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