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This Discussion Paper is the second in a series produced by Anglican EdComm as a
tool for assisting teaching staff in Anglican schools to engage in an intelligent and
thoughtful way with the emerging components of the new Australian Curriculum.
We are indebted to Ruby Holland for the thoroughness in which she has researched
and written this paper and we look forward to receiving equally thoughtful and
constructive feedback. We don’t pretend that this paper has addressed every issue
but we are pleased to share it with you as a conversation starter and as a trigger for
further reading and thinking.
Many of the ideas discussed in the paper are not peculiar to teaching and learning in
Science. At the same time, we believe that 'Exploring teaching and learning in
Science with the eyes of faith' is a challenging place to continue a series that will
address teaching and learning in Mathematics, English, History and Personal
Development, Health and Physical Education.
In this paper Ruby acknowledges that in Anglican schools ‘education is seen as
nothing less than the intellectual, spiritual and moral formation of students as
created beings of a loving and holy God.’ The theme of formation features often as
does the challenge for all of us who teach to see the rituals and routines of our
subjects with the eyes of faith.
This Discussion Paper will introduce you to writers, researchers, questions and issues
which you may never have considered. We trust that it is a stimulating experience
for you and for the community of practice with which you are involved.

Dr Bryan Cowling
Executive Director
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Ruby Holland has been a teacher in government and independent schools for over
forty years. She was formerly the Principal, and later the Assistant Principal:
Curriculum, at St Paul’s Grammar School, Cranebrook where she developed her ideas
in the context of a Christian grammar school. She has a Masters degree in education
from Newcastle University and has lectured in a Bible College. Her educational
interests include internationalism in education, leadership and subject-based
Christian scholarship. She interacts frequently with other Christian scholars around
the world. She is a member of the Anglican Education Fellowship and is contracted
by Anglican EdComm to promote an approach to education which advances the
ethos of Anglican education.
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Teaching in an Anglican school is a rewarding experience, supported by centuries of
tradition in academic excellence and pastoral care, focused on a clear vision of ‘the good’
and what it means to live what is referred to as a ‘good life.’ In the Anglican community, it is
the Bible that gives us that vision, characterised as ‘wisdom.’ And so it is in Anglican schools
that education is seen as nothing less than the intellectual, spiritual and moral formation of
students as created beings of a loving and holy God. The routines and rituals that are
practised in the community are crucial to such formation with the student developing a
certain orientation toward the world1 through the community’s practices.
While this understanding of formation is largely uncontested, its application is often
restricted to activities outside the classroom of the mainstream subjects. However, such
student-forming practice is not restricted to the more obvious Christian celebrations; it can
also be seen in the routines and rituals of the subjects we teach and of our classrooms. As
well as the personal characteristics of the teacher, two areas then become of major
importance for faith-based schools:
•
•

scholarship related to each subject and
teaching and learning within each subject.

Supporting Anglican practice that is formative of students intellectually, spiritually and
morally requires us to examine these two areas in some depth. Although we will be
incorporating ideas that are essentially theological, they are done in a spirit of what Alan
Jacobs refers to as ‘kerygmatic theology,’ ‘governed by Christ’s commandment to proclaim
the Gospel rather than by the natural impulse to argue and justify’2.

If we accept the premise that scholarly practice in our subject is characterised by certain
virtues (habits and dispositions oriented towards a certain understanding of the good3) then
we need to evaluate such from the perspective of our end goal: the Christian vision of life
lived well. This is often more than, and occasionally opposed to, the vision projected by our
subjects. As such it presents a rich opportunity to explore in depth the issues that lie at the
heart of all subjects, issues that are contestable yet of vital importance for lifelong learning.

1
2
3

Smith, D. I. & Smith, J. K. A. (2011) Teaching and Christian Practices, Wm. B. Eerdmans, Cambridge, pp. 7-9.
Jacobs, A. (2001) A Theology of Reading, The Hermeneutics of Love. Westview Press, Boulder, Co., p. 2.
MacIntyre, A. (2007) After Virtue, 3rd ed. Univ. of Notre Dame Press, Notre Dame.
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For it is now widely recognised that each subject comes with a particular paradigm for its
practice: rules that govern its content and methodology, rules that students are socialised
into in our classrooms. These rules are expressed in routines and rituals as we study and
practise the subject. Think literary criticism in English as a routine or the scientific method
as a ritual. These routines and rituals in our subjects remain largely unexamined in our
teaching. They often simply form an unarticulated ‘social imaginary’4, to use Charles Taylor’s
term, a pre-cognitive ‘understanding’ rather than ‘knowledge.’ The myth that any
construction of a discipline can be neutral and value-free is now being questioned in the
mainstream literature. See for instance critique of the Australian Curriculum Mathematics
Syllabus5. At the heart of every subject’s rules and practices are belief-based understandings
of people and knowledge, (beginning with the existence of God) that are both foundational
and formative. To the extent that they remain unarticulated they retain their formative
power.
The story or sustaining myth of Science, for instance, appears in the media at least to be one
of human conquest of the environment, minus any external creative or sustaining influence.
A simplistic understanding of the scientific method understands that it is performed almost
ritually to determine what is true about this world. For many students, the pre-cognitive
understanding presented to them is that this practice is the means to all reliable truth. All
else is personal taste. The challenge for teachers of Science, as for all teachers in Anglican
schools, is to encourage a study of the natural world within a Christian framework of
understanding: a Christian ‘social imaginary’ which has the capacity to captivate the heart
and mind of students.
Although the social imaginary may function at a pre-cognitive level, the Christian faith is not
irrational. Bible-based Anglican theology provides us with a strong set of ‘control beliefs’6
with which to critique the social imaginary behind subject paradigms as well as theorise and
embrace their rich contribution to human life. The Christian life involves ongoing listening to
God speaking through His word and responding with faith to His precepts, vision and
purposes. This includes His redemptive and renewing purposes in relation to the creation
and our creation mandate as culture-makers. We will often find ourselves agreeing with
those who come from a different foundation of beliefs because God in His mercy has
extended common grace to all people to access truth. However, humankind, as Romans 1
tells us, tends to distort the truth about His world, preferring to leave the
Creator/Redeemer out of the picture. With the eyes of faith we see that God is the ground
and source of all truth, wherever it is found; but that we need to be discerning in relation to
any truth claims.
4

Taylor, C. (2007) A Secular Age, Belknap Press, Harvard U. P., Cambridge, p. 171-2.
Atweh, B. & Goos, M. (2011) The Australian Mathematics Curriculum: A move forward or back to the future?
Australian Journal of Education, Vol. 55, No. 3, p. 217.
6
Wolterstorff, N. (1976) Reason within the Bounds of Religion, Eerdmans, Grand Rapids, pp. 62-63.
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In undertaking to uncover and critique the beliefs on which our subject’s paradigm is based,
we are taking seriously the three-pronged emphasis of Anglican education: intellectual,
spiritual and moral. But in the process, we may be tempted to give undue weight to the role
of perspective, particularly what has been termed ‘a Christian perspective’ or ‘the Biblical
worldview.’ Where does this leave the role of ‘facts,’ the traditional body of ‘universal
truths’ that teachers used to be able to transmit to students with confidence? In describing
the act of knowing, some writers7 have indeed highlighted human perspective and
interpretation in our knowing at the expense of traditional objectivity. Don Carson provides
a more nuanced view,
‘Human beings may know objective truth in the sense that they may know what
actually conforms to reality, but they cannot know it objectively, that is, they
cannot escape their finitude and…their fallenness, and therefore the limitations
of perspectivalism, and thus they cannot know anything completely or from a
neutral stance.’8
Note the role of belief even in this statement. Carson’s control beliefs about the nature of
humanity (able to access truth, yet sinful, finite) lead him to emphasise the limitations of
human knowing. On the other hand, his (assumed) control belief in a creator God leads him
to affirm that truth can be known. If the development of our subjects involves such complex
knowing over time, then they are imperfect, more or less objective human interpretations
of reality. They are indeed humanity’s glorious, fallible attempt to impose a pattern on the
universe in response to their experience of it. The disciplines empower us to construct
meaning and develop a worldview to guide our day-to-day living in a bewildering cosmos.
However, we do well to consider that the disciplines are but one aspect of our meaningmaking, albeit a dominant one for schools. J.K.A. Smith claims that much of the orientation
that influences our interpretation or perspective is operative at a subconscious level…what
he calls ‘the adaptive unconscious.’9 At this level, as stated earlier, social institutions are
crucial in their contribution to worldview, in the way a student orients himself to the world.
The whole context of the school therefore deserves thorough evaluation for its concrete
formative influence on students. However, the focus of this paper remains on the
unarticulated formative aspects of the disciplines.

7
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So what does this have to do with our classroom teaching? If the subjects we teach are
human constructs, interpretations based on contestable beliefs and commitments, then we
have the responsibility to teach our students how to explore these values and perspectives
after having done so ourselves. We need to do so in full knowledge of the formative power
of the practice of our subject for developing a view of and orientation to the world. The
rituals and routines of our classroom, including the enacted curriculum, will help socialise
students either into becoming critical and discerning thinkers in relation to our subject, or
leave them as possibly unreflective practitioners, with a truncated understanding of both
themselves and their world.
As intimated in the above quote from Carson, such subject-based interpretations cannot be
arbitrary, as their truth must be tested for the closest possible agreement with reality; but
they are nevertheless products of human beings who inevitably bring their belief-based
perspectives and valuing to that enterprise. We do our students a disservice if we teach our
subjects as if belief-based perspective has no role in them because those unarticulated
beliefs are intellectually, spiritually and morally formative of our students. To explore them
is both to deepen their knowledge of the subject and to give to students an active, choicebased role in their own formation.
This is especially the case given that the disciplines upon which our subjects are based
originally formed part of a modernist structure for organising knowledge and giving meaning
to the world. Unrestrained modernism, with its overdependence on the scientific method
for the justification of knowledge, tends to act as a secularising influence on our subjects.
Modernist explanations of telos tend to limit it to the material world.

It should be noted at this point that any exploration of contestable areas should be done in
a spirit of humble inquiry and with respect for differing viewpoints. A didactic pedagogy is
not suited to the development of the capacity to analyse and critique subject areas. Such
didactic approaches have often accompanied what may be termed ‘pseudo-integration.’10
Such attempts in the past have variously involved the construction of completely alternative
program of teaching and learning, proof-texting with decontextualised Bible verses, the
artificial insertion of values education into the subject or the didactic delivery of a set of
doctrines as ‘the Christian worldview.’

10
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In avoiding such artificiality, the easy solution appears to be to restrict our thinking as
teachers in Anglican schools to pastoral and relational aspects of teaching. But this in effect
hands formative power over to the unarticulated paradigm of the subject, as we have explored
above. It also wastes an opportunity to demolish the false understanding of knowledge that
pits facts against faith, objectivity against values, science against religion, mainstream
subjects against Biblical Studies. And it denies an understanding of all our educational
practice as inevitably focussed on a particular formative narrative of the life well-lived.
Modelling the Biblical picture of the good life in our pastoral and relational roles as teachers
is of course important. However, Nicholas Wolterstorff (Emeritus Professor of Philosophical
Theology at Yale) points out the necessity for an interplay of modelling and carefully
planned teaching,
‘To be truly effective in cultivating dispositions, modelling needs the support of
articulated thought. If teaching justly is to be effective as a model it needs the
support of a conceptual framework for thinking about justice’.11
By far the best option for those of us involved in Anglican schooling is to adopt a scholarly
approach to our subject, using a process recommended by Christian scholars for genuine
integration, constructing an appropriate ‘conceptual framework.’ David Wolfe suggests
three aspects specific (integral) to each subject as fruitful for investigation in the classroom:




Presuppositions on which the subject is based—eg. The assumption that human
beings can be completely accounted for in terms of their biology.
Value commitments, both explicit and tacit of the subject—eg. The value of
empirical evidence or logic.
Results of study of the subject, set within the context of the Big Picture—eg.
Deconstruction considered as a form of literary criticism that supports postmodern
views of life.12

Another approach to integration involves exploring the relationship of the disciplines to one
another and especially to that of theology. Major ways of doing this have been termed:
Complementary, whereby each discipline is seen to tell a different story, needing the other
disciplines to provide the most comprehensive picture of the world and life.
 Dialectical, in which ‘authentic Christian commitment’ is used in sorting out what
knowledge is genuine and vice versa.
11
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Reactive, in which problems are considered from a Christian perspective whenever
encountered.13

In the second section we will be exploring the subject using elements of both these
approaches as a stimulus for programming from a Christian perspective. Before we consider
this, however, we need to explore the relevance of this approach to the current context of
Anglican education, namely the National, or Australian curriculum.

The Australian Curriculum seems to acknowledge the formative power of a curriculum
narrative. One of the broad learning outcomes of the K-10 Curriculum Framework is:
‘develop a system of personal values based on their understanding of moral, ethical and
spiritual matters.’14 To explore further possibilities beyond what they encounter in media,
students need to know what it means to be a creature of God, and the implications that
flow from this understanding of the importance of the spiritual. As the Australian
Curriculum Framework does not include any ‘religious’ subject, it follows that the
development of personal values would arise in the context of the ‘mainstream’ subjects.
The danger of allowing this to happen without developing a discerning critique that is
directed towards a particular goal of a good life is illustrated by recent surveys conducted by
Notre Dame University in the U.S.15 They found that 18 to 23 year olds emerged from 13
years of secular education with little capacity to critically evaluate social, cultural and
lifestyle issues. The emerging adults had been socialised into self-centredness,
consumerism, promiscuousness and secularism. The majority was unable to think through
issues ethically; only a minority saw the relevance of a reasoned faith to the rest of life.
Where they espoused faith, God appeared relevant only when there were problems and His
chief role was to ensure comfort and happiness, which He was generally seen to issue
according to the ‘good works’ of the recipient. Faith was thus characterised as ‘moralistic,
therapeutic deism.’
Few doubt that young adults in Australia, partly the product of our schools, demonstrate a
similar pattern. For example, the National Assessment Program found in 2010 that in Civics
and Citizenship half of students at Years 6 and 10 did not reach proficiency level in relation
to the values, attitudes and dispositions of the Melbourne Declaration.16 Both modernism
and postmodernism have done their work well in promoting consumption as a meaning13

Burwell, R. ‘Epistemic Justification, Cultural Universals, and Revelation: Further Reflections on the Sociology
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maker and digital technology as identity. Such an approach breeds human autonomy and
hubris in science, technology and economics with a subsequent marginalising of a biblical
understanding of virtue and value. And whether our students have a faith commitment or
not, we should be concerned to support their moral and social as well as intellectual
development and this from a Biblical understanding of a life well lived.

Given Smith’s alarming assessment of youth, the limiting of student consideration of major
existential, life-shaping questions to Biblical Studies does not seem particularly helpful as
this subject is often marginalised, if only in students’ minds. The rituals and practices of the
scholarly communities involved in our subjects have by and large excluded consideration of
the belief-based foundations of their discipline as if they are not relevant. Charles Taylor
claims this is a quite deliberate strategy of those who have developed the disciplines.17 In
particular, they have rarely included consideration of what a subject is.18 Schools by and
large have copied this approach, teaching mostly the practice of the subject, when it is of
major interest to people of faith to explore the nature of each subject.
In thinking about what a subject is, students are potentially confronted by the big questions
that actually lie at the heart of all teaching and learning: ‘Who are we? What is our purpose?
Is there a God? What is truth? How can we know anything at all? If there is a ‘good life’ how
can we attain it? How do all my experiences fit together?’ The Australian Curriculum
documents are full of references to students developing both their identity and their
understanding of the world. See for instance the proposed syllabus in ‘The Arts’ for its
descriptions of the stages in terms of teaching and learning needs.19 As surely as these are
the concern of the Australian Curriculum, they are of Anglican schools purposefully planning
for student formation.
Indeed, Trevor Cooling claims that the ‘process of discovering meaning and judging
significance is essentially what education is all about…(it) characterises what it is to be
human.’20 This framework of meaning, driven by beliefs is what enables scientists as varied
as Dawkins and Lennox to make sense of both science and their world. And although
students will engage with such questions in Biblical Studies, these questions should also
arise in their proper context in the process of inquiring about the ‘what’ of the subject. The

17
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belief issues that are at the heart of each subject need to be purposefully programmed for
consideration. We will explore how this might be done in the second section.

Considering the nature of a subject should lead to professional reflection on where that
subject fits within the curriculum framework as all teaching and learning is presented in a
framework of some sort. Whether curriculum developers acknowledge it or not, all
frameworks are, in their educational values, ultimately based on foundational beliefs about
God, people and knowledge. It is these that they promote as they bring their educational
values to selection and implementation of the various components of the framework. It is a
specifically Anglican approach to emphasise that our subjects explore a unified creation that
is imbued with rich meaning from the Creator. We do not impose our meaning on creation,
but seek to uncover it and portray it as truthfully as possible.
Neil Postman has suggested the need for such a framework by referring to the inevitable
service of ‘gods’ by education.21 Postman’s gods are essentially narrative-based accounts of
reality such as technological progress or perhaps Anglican Christianity. These narratives give
a unity and explanatory framework to learning that supplies students with meaning,
motivation and a map to live by. Anglican schools are intentional about the promotion of
the Christian story, the gospel of Jesus Christ as Saviour and Lord of all creation, the one
true God. The challenge for Anglican schools is to develop meaningful approaches that
affirm the Christian story in every aspect of its functioning, including the curriculum
framework.
A secular example of how this might be done in the curriculum offering can be seen in the IB
Diploma, which is structured around an integrating core in the framework. Theory of
Knowledge is the integrating subject of the diploma, considered within the individual
subjects as well as in a discrete subject. A values-challenging service component and an
extended essay are also included in the core. If Postman provides a philosophical and moral
raison-d’etre for a meaningful curriculum framework, the IB Diploma provides a pedagogical
justification based on research into teaching and learning as a responsive construction of
meaning.

21
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In an Anglican school the core would comprise some form of Biblical Studies, taught so that
students are encouraged to go beyond the framework itself to consider the unity and
meaning of creation in Christ. Ideally this will provide the core of the curriculum and be seen
so by the students. Biblical Studies should be prior to any of our other subjects.

If Biblical Studies/Theology provides the core integrating frame and the explanation for our
subjects, conversely, the subject areas need to address key theological questions that are
integral to them for they make a powerful contribution to the meta-narrative of the
curriculum. This is the lesson of the IB Diploma where Theory of Knowledge went from just a
discrete subject to being a mandatory aspect of every subject syllabus. The approach may
involve challenging thinking, yet is vital to the presentation to students of a coherent
framework for their learning and their subsequent formation.
It should be noted once more that setting student learning within such a framework,
providing a big story with an exploration of big questions within the subjects, is not to
impose Anglican beliefs on students, but to empower them to investigate the truth claims of
all forms of knowledge, not just ‘religion.’ Only by doing so will they truly understand their
world. Teachers College, Columbia University reports on the proceedings of a conference,
‘“Children are constantly engaged in making sense of the world,” said Annemarie Palinscar,
Jean and Charles Walgreen Professor of Reading and Literacy at the university. The work of
teachers is to “influence this sense making” by asking well-constructed questions,
suggesting things that students should notice, and providing students with tools – both
physical and cognitive – that support learning.’22
Further, this approach is in sympathy with the 21st Century educational emphasis on metaquestions. For example, the Board of Studies in incorporating the Australian Curriculum into
its K-10 Science Syllabus, states: ‘Knowledge, understanding, skills, values and attitudes
derived from the cross-curriculum areas will be included in Board syllabuses, while ensuring
that subject integrity is maintained.’ Theologically-loaded areas such as Critical and Creative
Thinking, Ethical Understanding and Sustainability and Environment must be programmed in
all subjects. Theological ‘big questions’ are foundational to each of these areas and thus find
a natural place in subject programming in the 21st Century. Students, thirsty for meaning in
a world seemingly devoid of hope, can thus be encouraged to develop a coherent and
sustaining worldview while being academically stretched.

22
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Before we begin to explore the subject of Science it is important to reassert five
assumptions that have been outlined in one form or another in Section One.

Anglican tenets hold to the revealed authority of Scripture in its meta-narrative,
propositions, principles and character as the living Word of God. It follows we need to
allow God to speak to us through His Word if we are seeking guidance in educating in
the Anglican tradition.

That is, Bible-based beliefs will exclude some answers to the knowledge issues inherent
in the subjects; but apart from those, there will be much scope for differing approaches.
Often there is no one simple biblical answer, but many questions that are worth
exploring for their contribution to student critical thinking, discernment and meaningmaking.

These are often referred to as comprising a person’s or a culture’s worldview and are
essentially theological and contestable. The existence and nature of God, what it means
to be human and knowledge and knowing are all areas depending on reasonable belief
for their answers.23 For teachers in an Anglican school, these should be based in turn on
the Christian Scriptures. These answers form contestable assumptions that impact to a
greater or lesser extent on the foundations, content, methodology, resources and
pedagogy of each subject. This is not the place to explore those presuppositions in
detail, but to indicate that the Bible is the starting point for the development of criteria
by which to evaluate the components of each subject. Christian scholars have especially
focused on the importance of understanding humanity from a biblical perspective.24

23

Michael Peterson lists these as areas for ‘fundamental debates’ in the more general area of the aims of
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This formation occurs through the virtues (habits and dispositions) of the subject as
practised by its scholars (including the teacher!) It has moral, social and aesthetic
aspects, as well as cognitive. It cannot be completely neutral. The question is not
whether but how each subject helps form students. The answer should, of course, be in
alignment with the Anglican school’s values and aims for students.

St. Bonaventure states, ‘every form of cognition is theology’s slave,’ by which he meant,
‘Theology, which is reasoned discourse about that God who is the Lord, provides both
the frame and the explanation for all these particular forms of learning’25. Theology is
prior to the other disciplines and as such it can helpfully question and interact with
those disciplines.

25
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In light of the above assumptions, it is helpful to set a foundation for programming in
the interaction of theology with the discipline of Science. The following are suggested as
key questions in which theology plays a central role. Philosophers and theologians have
mused over these questions and Christian scholars disagree over the answers, but in the
raising of them with students, they are led beyond the ‘how’ of Science into the areas
that are of eternal significance. Some possible answers to these key questions will arise
in the context of our consideration of major aspects of the subject such as its nature and
practice.
In addition to the first four, which are commonly debated, we might add the question
that is specific to the subject as taught in Anglican schools. Note that the answers you,
your faculty and school give to these questions will determine the formative routines
and rituals of both the subject and your classroom. Please also note that there are no
right or wrong answers to these questions but in the very exploration of them lie
possibilities for students to engage with significant formative aspects of their subject.


Is the scientific method the only reliable form of knowing?



Can any entities or events exist beyond the scope of scientific enquiry?



Where does the ordering of the world come from?



How does an understanding of the world as having ‘dynamic stability’ affect
science?



How has the development of Science been affected by worldviews?



What is the foundation of modern Science?

19

If the rituals and routines of Science are to be evaluated for their support of the
Anglican story, it is important to consider for inclusion in your teaching program the
following aspects of your subject. Each is replete with English-specific concepts that
must also be carefully considered. The glossary attached to the new Board of Studies
English curriculum is of some help in clarifying these.
1.
2.
3.
4.
5.
6.

Nature
Links
Story
Practice
History
Purpose

There are two issues to note as we begin to explore these areas. Firstly, there is
considerable overlap between them. They are not discrete by any means. As
presented in schools, the subject of English appears driven by disparate theories of
meaning-making; and these appear in each aspect of our survey. Secondly, teaching
with integrity in an Anglican school requires us to explore and open up the issues for
consideration, not impose an artificial set of answers that we expect to be received
passively. We must not abuse our authority as teachers or the personhood of
students by denying them their right of choice and articulation of their position. They
must feel safe by being treated respectfully and having their position acknowledged.
A demonstration of the implication of holding certain approaches to the key
questions is likely to have the most formative influence on our students.

Exploring this aspect of Science will help students to develop an answer to
Question One: ‘Is the scientific method the only reliable form of knowing?’
The thing scientists do. The famous duo of Watson and Crick subsequent to their
mapping of the human genome frequently expressed their disbelief in the Christian
faith in the 21st Century. Francis Crick went so far as to actively campaign against the
building of a Chapel attached to his Oxford college and to theorise about the role of
aliens in bringing the seed of life to earth. James Watson torpedoed his career when
he made racist comments about intellectual capacity. They both saw no need for a

20

Creator God and felt that the more we know about Science, the less need we have
for alternative explanations.26
Contrast that with Watson’s successor as leader of the Human Genome Project,
Francis Collins. He has been lambasted in the humanist media for his openly
Christian beliefs. In contrasting these eminent scientists, it appears that there is no
necessary link between Science and the holding or not of a religious faith. Nor are
the activities of these scientist restricted to a strict observation-and-prediction
methodology. They appear to extend the practice of Science into what John Lennox
calls the ‘problem-and-explanation’ base.27 In doing so, they have come from
opposite faith positions, but it does not necessarily follow that Science and religion
oppose one another according to Francis Collins. Kirsten Birkett has admirably traced
the origins of this attempt to pose Science and religion oppositionally and she
concludes that it was a deliberate strategy employed by Thomas Huxley to promote
scientists as intellectual leaders, recognised as the arbiters of truth. ‘There was only
one kind of knowledge, he insisted, and one way of acquiring it; the scientific way.
His commitment to naturalism was, in fact, almost a new religion'28
The priority of belief to practice. The limitation of knowledge to such a narrow type
suggests that there are significant belief-based issues that need to be discussed with
our students. The lack of recognition of these in a carefully-planned curriculum can
inadvertently present students with a potential ‘block’ to faith if they lead to the
Huxley model for knowledge. Indeed naturalism appears to have captured the public
face of Science in Australian media. According to Birkett, naturalism ‘takes the
physical universe as all that exists, and explains whatever happens within that
universe in terms of natural events.’ Immediately one can recognise the exclusion of
God from consideration.
Belief comes before practice. However, claims that the objective conclusions of
Science comprise our only reliable absolute truth also lead inevitably to a materialist
view of the universe. Such convictions are a priori according to John Lennox.29 Belief
that there is no God comes first, then come the claims made for Science. While it
might be appropriate in the application of the scientific method to explain the
universe in terms of natural events, it is not the whole or wholistic Biblical view of
the universe. Science provides only one aspect of the Big Picture, as we will see
when addressing the second question. ‘The claim that Science is the only way to
truth is a claim ultimately unworthy of Science itself…Science cannot answer every
26
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kind of question, including some of the deepest questions that human beings can
ask.’30 To claim exclusive reliability for Science is no less a faith commitment than
claiming omniscience for God.
A body of assumption-laden knowledge. Science may also be seen as a body of
knowledge. However, it is important to remember that opposing approaches to the
breadth of the discipline once again reflect basic theological presuppositions. A
Christian practitioner of Science might start from the assumption of a Creator, a
created order and the possibility of knowing and presenting it truthfully. A
practitioner with no faith might start from an assumption of the power of human
imagination to create meaning in a chaotic world. In both cases the assumptions act
as drivers towards particular belief-based visions of the world that form the context
for the body of knowledge we call Science. Holding that the material universe is selfsustaining and self-created, is in essence a religious belief, not the essence of
Science. While there are demonstrably universal principles governing the natural
world, we do well to model epistemic humility in those areas where theories are
more tentative and provisional. Where they go beyond the data into more
speculative theories, while these are often a means of scientific progress, they
should be recognised for their frequent recourse to prior commitments. American
theologian, Langdon Gilkey31 resolved this issue by claiming that Science asked 'how'
and theology 'why' questions, thus allocating each to an independent sphere of
knowledge. However, this assumes a personal value-free objectivity that has been
soundly discredited. (See especially the contribution of Kuhn below.)
Reality and interpretation. Key assumptions form the foundation of each discipline.
Issues related to constructivist or realist understandings of knowledge emerge
almost immediately we consider the nature of the area. Constructivist approaches
that emphasise the individual’s role in meaning-making dominate the discourse of
many subjects in the high school, with a subsequent downplaying of any sense of
objectivity. This is not so much the case in school Science. The latest syllabus seems
to reflect a more realist perspective of knowledge and knowing. However John
Lennox claims that most scientists nowadays are actually critical realist, not naive
realists so the general model that Don Carson sets of a delicate balance between
perspective and objectivity in developing knowledge (see above) is one that we need
to appropriate for Science as well, in an acknowledgement of the role of the creative
imagination and perspective in this area. ‘Scientific discovery of the nature of things
often involves intuition and conjecture as well as logical method; scientific theories/
models are sometimes judged not only on the basis of logic, but also on the basis of
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aesthetics (i.e., truth is sought where beauty and simplicity converge with
function).’32 As Stephen Hawking has said, ‘It is so beautiful, it must be true.’
An objective, empirical method. Most middle school students understand Science as
a method for determining reliable knowledge: ‘the facts.’ It has indisputably supplied
the postmodern world with a wonderful, sometimes fearful, array of discoveries and
technological inventions. However, as we have just seen, it is a method hugely
influenced by intuition, logical processes and even aesthetic sensitivity of the
researcher. If taken as an exclusive paradigm for knowledge, faith in a Creator is
rejected as unprovable (by the scientific method), an obvious belief-blocker. On the
other hand, philosophers have been pointing out the limitations of science,
especially in its methodology, for several hundred years. These become obvious in
any examination of a definition of natural science.
A working definition. It is important to note, with John Lennox, that ‘precise
definition is very illusive.’33 This is especially the case when we consider cosmology
and unrepeatable events such as the ‘Big bang.’ He proposes a definition that we will
consider in a later section. However, for the purposes of middle school science, the
usual type of definition follows this pattern:
‘A natural science is a theoretical explanatory discipline that objectively
addresses natural phenomena within the general constraints that (1) its
theories must be rationally connectable to generally specifiable empirical
phenomena and that (2) it normally does not leave the natural realm for the
concepts employed in its explanations.’34
The key concepts incorporated in this definition appear to be objectivity, rationality,
theory and empirical methodology. While we would want to affirm their key roles in
the development of knowledge in this area, they each have limitations attached to
their specific use in Science. We will explore each of these in more depth in section 4
below.

1. Ensure that students consider the various approaches to defining Science and the
implications of holding a particular view of the subject.
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2. Use one of the units to illustrate the a priori nature of beliefs to scientific practice,
with the subsequent contestability of conclusions. Ensure you indicate that this is a
positive as well as potentially negative thing for the development of the subject.
3. Present the students with the claims of Scientism: ‘Only science can lead to truth.’
Help student to see the lack of logic in this in that it is not a scientific statement.
Scientism thus refutes itself.

Exploring this aspect of Science will help students to develop an answer to
Question Two: ‘Can any entities or events exist beyond the scope of scientific
inquiry?’
Foundations in Biblical Studies. It is of absolute importance that students of Science
in Anglican schools are aware of the nature of people, the person of God and the
nature of knowledge as presented in the Bible. Sifting through the mountain of
information presented to students requires a level of discernment that can only be
developed from a firm understanding of these three areas. Both scientist and
student are working from assumptions about origins, human identity, the nature of
the world’s problems and the future of our universe. All subjects will be contributing
to student development in these areas, with Biblical Studies having a special role in
exploring the presuppositions as beliefs that the Bible has much to say about.
The complementarity of Subjects. It is also important for students to realise that
the other subjects are exploring the same world, but from a different and
complementary perspective. Subjects such as Literature and Visual Arts will be
exploring entities and events that are specific to the creative imagination, albeit with
general application. This general application results in a form of truth that is not
scientific and is arguably more contestable. And it is indeed beyond the scope of
Science. Love, betrayal, depression, faithfulness cannot be wholly explained by a
recourse to Science without reducing them to biological, material events. Nor can
purpose be answered within the narrow confines of the scientific project. We can
explore the how of the universe without ever finding out the why of our world or
ourselves.
Status of the unobserved. A further issue in relation to the status of unobserved
objects arises when we consider something like theoretical particles. Can they be
said to 'really exist" or are they just "useful fiction" that explain phenomena? And if
the latter, do they have the same truth status of, say, love, which is surely also at
least a phenomenon? Further, is Science admitting at this point that there may be
24

entities that truly exist beyond its current capacity to observe them, as suggested by
the observable phenomena? Perhaps even God?
Language and Science. ‘Language shapes our understanding of ourselves and our
world and is the primary means by which we relate to others.’35 The English syllabus
is clear about the role of language in meaning making and relationship. This applies
across all subjects, including Science. General literacy is, then, of utmost importance
for students. They should also understand the concept of metaphor and its role in
Science as a way of making scientific discoveries meaningful. The understanding that
metaphor is the foundation of all thinking is an often-overlooked aspect of student
meaning-making in Science. ‘All language is analogical; we think in a series of
metaphors. We can explain nothing in terms of itself, but only in terms of other
things.’36 Science is replete with them: think of sound ‘waves’ or ‘buckyballs.’
‘Scientific knowledge of the nature of things is mediated (i.e., known by means of
instruments and experiments) and representational (i.e., the theory or model does
not show us “the way things really are” but instead gives us a picture of what things
are like in terms of things we know).’
The power of visual models. Some Christian scholars have reflected recently on the
failure of visual, in contrast to verbal imagery, to sustain thought. This has
implications for how we teach and understand Science. A metaphor may generate an
image that fosters understanding because it links in with previous knowledge; its
weakness can lie in the image itself or the previous experience of the reader.
Likewise with the visual image. However, visual images tap into brain functions at a
far more visceral level and with immediate impact. The distancing of the verbal
image provides more space for accessing at will and subsequent reflection. This
preference for the written and spoken word over image is becoming more difficult
with the incorporation of digital technology at all levels of the disciplines. Visual
models have become dominant in many branches of Science, especially as taught in
schools. Although they remain a vital pedagogical tool, Christian teachers need to be
aware of their power to form opinion and establish as ‘fact’ what is simply ‘theory.’
Scientific models appear so concrete and ‘real’ when they may be speculation, albeit
the best explanation available at the time.
Mathematics and Science. The link between these two areas is not always obvious
to the middle school student. The syllabus states: ‘The study of Science is a
collaborative, creative endeavour and has led to a dynamic body of knowledge
organised as an interrelated set of models, theories, laws, systems, structures and
interactions. It is through this body of knowledge that science provides explanations
35
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for a variety of phenomena and enables sense to be made of the natural world.’37
These models, laws etc are all based on mathematical equations that seek to make
sense of the world mathematically. Mathematics drives the search for the Theory of
Everything (TOE), in the hope that a numerical association will be found to unite ‘the
four fundamental forces of nature.’38 We will examine the role of mathematical
models in more detail when considering question four.
Science then is just one tool for understanding a world that is multi-dimensional and
diverse in its unity. Each discipline needs the others to provide a comprehensive
understanding of the world our students inhabit. This implies that there are
limitations to the subject in both its area of study and its results. Basic to the study of
Science in all its modes is, by far, the linking subject of Biblical Studies for its
foundation-laying in understanding human identity, the nature of the universe and
the role of our creating and sustaining God.

1. Link with the language and literacy objectives of English as indicated in the
recommendations subsequent to Naplan testing and emphasise the use of
metaphor, common to both subjects.
2. Discuss the strengths and limitations of Science in relation, for example, to its
dependence on mathematics.
3. Ensure you encourage students to see the visual models as just that: models with
weaknesses and strengths for explaining particular phenomena.
4. Discuss with students as to whether they think mathematical physicists will ever
discover a TOE.

Exploring this aspect of Science will help students to develop an answer to
Question Three: ‘Where does the ordering of the world come from?’
If ‘Christ holds all things together’ then we need to consider where the subject of
Science fits in God’s big story of the universe as seen in Christ. As a contributor to
the developing worldview of students, what subplot does it tell of the grand Biblical
story? If we do not attend to this issue, we risk allowing students to make sense of
their world as entirely materialist. Their own spiritual nature and the very existence
of a Creator-God may be called into question.
37
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Utility and beauty in creation. It is important to begin with the recognition that God
does not only value utility. His world attests to his love of goodness and beauty. So,
for Anglican schools, function and form, content and aesthetics, utility and beauty
are just as important. Science tells the story of an intricate and beautiful natural
realm, termed ‘creation’ by the Christian faith in acknowledgement of the role of a
loving omnipotent, loving Creator-God. In exploring this natural realm we are often
amazed by our discoveries and the way in which humankind ‘fits’ within the natural
realm, with the apparent ‘fine-tuning’ of the universe for human life.
Custom-made universe. While this term is a statement of contestable faith, ‘custom
made by God’ may be ‘placed on the table’ as having as much credibility as many
other accounts of why the universe possesses its finely-tuned and beautiful
characteristics. To quote a Catalyst programme39, it is just too ‘far fetched’ to write
such fine-tuning down to coincidence. The level of fluctuations, the variations that
produce ‘nice clusters of galaxies,’ is just right to produce life. The extremely low
level of expansion indicated by dark energy is the other aspect of astro-physics that
suggests fine-tuning. The strength of dark energy is just above zero and, as the
creator of string theory has said, this is one of the craziest things discovered in
Science. As dark energy is said to occupy 25% of the matter of the universe, this is
quite significant.
The best explanation. The question becomes ‘Is God the best explanation for these
fine tunings in the universe?’ Lawrence Krauss states that it is possible we are some
simulation on a computer. Another alternative is that there are multiverses, with
different values in the fine-tuning aspects mentioned. To make this theory possible,
the laws of Physics must vary from place to place, a great departure from modern
Physics. Paul Davies on the other hand says that the multiverse theory is a cop out.
The universe is fine-tuned for minds like ours and so perhaps, he says, humanity has
reached back through time to create the current universe to be friendly to humans.40
It is quite apparent that the ‘God as Creator’ proposition of the Christian
metanarrative has at least as much credibility as these theories suggest.
Telling the story of origins. The confirmation of the Higgs boson is also significant in
our search for what aspect of the Christian story is told by Science. CBS news in
announcing its discovery said, ‘The Higgs boson is often called "the God particle"
because it's said to be what caused the "Big Bang" that created our universe many

39

Custom Universe, Catalyst Series 14, Episode 19.
For a more detailed discussion of the issues related to ‘Fine tuning’ refer to the Catalyst programme
referenced above.
40

27

years ago…-- the Higgs boson is what joins everything and gives it matter.41 Its
discovery still leaves us with the question as to where the particle itself came from.
The origin of the universe, or multiverses, remains shrouded in mystery. Word
games around ‘something’ being able to come from ‘nothing’ do nothing to advance
the scientific exploration of origins. In adding to the Christian metanarrative of the
Anglican school, we might prefer to publicise the view of the atheist philosopher,
Anthony Flew who announced: ‘superintelligence is the only good explanation of the
origin of life and of the complexity of nature.’42
Countering contempt for Genesis. It is important to note that, despite the attempt
to use evolution as an alternative to Creation, the Genesis account bears a
remarkable resemblance to the scientific account of the development of the
universe. Dr Frank Stootman, astrophysicist and Adjunct Associate Professor at UWS,
has lectured internationally on this topic. He finished his lecture at UNSW on the
challenges presented by unscientific new atheists with the following quote.
"Now we see how the astronomical evidence supports the biblical view of
the origin of the world. The details differ, but the essential elements in the
astronomical and biblical accounts of Genesis are the same: the chain of
events leading to man commenced suddenly and sharply at a definite
moment in time, in a flash of light and energy... For the scientist who has
lived by his faith in the power of reason, the story ends like a bad dream. He
has scaled the mountain of ignorance; he is about to conquer the highest
peak; as he pulls himself over the final rock, he is greeted by a band of
theologians who have been sitting there for centuries." Robert Jastrow, ‘The
Enchanted Loom: Mind in the Universe,’ (1981), p. 19. 43
Scientists as sub-creators. Further to the Christian metanarrative, Anglican schools
believe that the appreciation and execution of imagination, creativity and beauty is a
reflection in humanity of the God who values beauty as well as utility. As scientists,
we are sub-creators who create theories out of our God created imagination.
Humanity’s imagination and creativity are in this sense derivative and therefore not
to be celebrated in a way that glorifies humans at the expense of their maker. They
are to be celebrated as a faithful response to our mandate to steward and cultivate
God’s beautiful world. Stephen Hawking has famously said about a particularly
concise and intricate equation, ‘It is so beautiful it must be true.’ Scientists are
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practitioners of creativity and the associated aesthetic dimension, albeit with the
need to ground theory in observable data as we will see below in Question 4.
Human capacity to understand. Of course, Hawking’s exclamation would not qualify
as a definition of ‘truth.’ Beauty may even be questionable as one of many criteria
for truth. However, he indicates a confidence in the possibility of truth in relation to
the natural world; in the possibility of knowing the way things ‘really are.’ This
involves a prior commitment to an understanding of the universe as accessible and
comprehensible to the human mind. Why is this so? Mathematicians still debate this
issue in a different form: ‘why does Mathematics work in the world?’ The issue
relates closely to the question of the origin of order and pattern in Science. Is it an
imposition of the human mind on 'reality' or does it really exist in nature?
Axioms and principles. Descartes posited that all knowledge could be stated in
terms of axioms and principles, the latter derived from the process of human reason.
This rationalist appreciation of the capacity of the human brain emphasised that
data was to be interpreted 'in terms of the patterns and ideas generated by the
human mind', independent of the experience.44 As critical realists, most scientists
would say that the process works in the opposite direction, that the patterns exist in
reality and scientists must bring their critical, interpretive capacity to bear on the
data to discern the patterns. Ultimately, the Christian will want to include a
consideration of the possibility that the same God created an understandable,
orderly universe as well as the capacity in humans, as part of that universe, to
uncover and develop an understanding of ‘The Book of Nature.’

1. Show the Catalyst program on Fine Tuning and get students to discuss which
explanation is the best explanation to fit with the phenomena.
2. Encourage a sense of the awesomeness of Creation with a video on Black Holes.
3. Show older students some of the slides and/or lecture by Associate Professor
Frank Stootman found at http://www.iscast.org/presentations/StootmanLecture_2013-10-22.pdf and get them to discuss the validity of his views. Encourage
them to consider whether the views expressed are Science or not.
4. Focus students’ attention on the two areas in which an hypothesis of intelligent
design has value: the rational intelligibility of the universe and the beginnings of the
universe. Ask the question as to whether there is any scientific evidence for theism
in these two areas.
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Exploring this aspect of Science will help students to develop an answer to
Question Four: ‘How does an understanding of the world as having ‘dynamic
stability’ affect Science?’
The empirical method. As we saw in answering Question One, scientists employ an
empirical method of knowledge-gathering according to the norms of the scientific
community, including an emphasis on objectivity in collection and interpretation of
data inasmuch as data (the facts unearthed and embedded) must not be distorted to
‘fit’ a theory. The observation stage of the method is not itself without problems in
addition to the need for objectivity. For example, Lennox claims that ‘At the much
deeper level of elementary particle behaviour physicists have discovered that the
very process of observation gives rise to disturbances that cannot be ignored.’45 In
addition, creativity and ‘thinking outside the box’ appear to have brought the most
spectacular advances in Science, such as that of quantum mechanics. It is also
important to hold to the biblical understanding that people are essentially spiritual
beings who bring their presence, values and beliefs to everything they do. They are
interpreting beings, creative beings and this affects how they conduct their science
because of the nature of the knowledge.
Inferential knowledge. Scientific knowledge of the nature of things is inferential (i.e.,
we infer what the world is really like from observational or experimental data).
Neuroscientist, Donald MacKay, opposed the rationalist argument in support of
logical deduction from definitions by stating, ‘The God of the Bible is no mere
craftsman, shaping pre-existing matter into forms definable a priori in abstract
terms. He is a free and unconditioned Creator; the giver of being to a world of his
own devising whose nature could neither be defined nor fully deduced by reference
to any first principles.’46 An experimental approach is one that is in tune with this
universe. However, it is also fallible because of the place of inference in the
methodology. ‘There is no “logic of discovery”. It takes an imaginative leap to go
from a body of data to a theoretical account of that data. The data are important;
they provide clues that a scientist may use but they do not dictate a particular theory
as the proper one or particular concepts as the appropriate ones. Theories are
“underdetermined” by data.’47
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Assumptions in the context. Further, our observations are theory-laden. We do not
come to them in a vacuum of thought. ‘We cannot even take a temperature without
having and underlying theory of heat.’48 Scientists also make assumptions about
humans and the human condition as the basis of their work. Whether they simply
accept them as the paradigm for knowledge in this area or acknowledge their belief
basis, they nevertheless proceed with confidence on their basis, as do all humanity in
their daily living and working. This does not mean that the scientist does not attempt
to be objective in observation and accurate in inference. It does mean that they
must acknowledge the theory context and seek support or disprove it, as Carl Popper
has suggested. As such, the scientist is something like a map-maker, seeking to give
an accurate, dependable guide to others. Nevertheless, Science remains potentially
incorrect or incomplete and, hence, in need of revision in light of new data.
‘Scientific knowledge is not usually gained by means of a straightforward, inevitable
induction of general truths about nature from a body of experience (the “positivist”
account of science), but emerges from a complex interaction of ideas (theories,
models) and experience (observation, experiment).’
Symbolic power. ‘In our power to make and comprehend symbols resides a good
deal of our unique nature as human beings.’49 We daily ‘read’ these symbols for
their capacity to interpret life to us and they mostly come to us in the form of
spoken and written stories, replete with metaphor and other literary devices.
Students have the responsibility and privilege of responding to the (symbolic)
narratives around them and forming the narrative of their own life. The symbolic
power of Science lies in its capacity to give reliable explanations for the world
around us. However, these explanations, when God is excluded, become a powerful,
exclusive metanarrative, replete as it is with metaphors for ease of understanding. It
is a story of stability, of law, of an underlying orderly structure to what often seems
to be a chaotic world. However, that is only part of the story. Cosmologists have
found instead that the regularity and stability of nature is actually ‘dynamic’ rather
than fixed in nature. We live in a universe (or multiverse) of black holes and
expanding matter. Science has entered an area where a simple version of the
scientific method no longer applies. Speculation, based on the observation of
phenomena.
Commitment. Polanyi ‘Knowledge is thus not disembodied ideas as the
Enlightenment suggested, but involves the personal element of commitment both to
what is known and the means which must be used to know it. The natural sciences
can be understood in terms of personal knowledge, intellectual commitment, and a
passionate and committed search for patterns in nature. Whereas the
48
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Enlightenment tended to regard personal commitment as incompatible with
objectivity, Polanyi argues that it is integral to the process of knowing.’

1. Explore the ideas of scientists of diverse faith backgrounds such as Collins and
Polkinghorne, with a focus on how they find meaning and purpose in life.

Exploring this aspect of Science will help students to develop an answer to
Question 5: How has the development of Science been affected by worldviews?
The paradigmatic nature of Science. Thomas Kuhn in the 1960’s first brought to our
attention the concept of ‘paradigm’ in relation to the development of Science.
Science is a communal activity: scientific knowledge—its discovery, confirmation,
and interpretation—depends on relationships (sometimes collaborative or
cooperative, sometimes competitive) between various scientists. Kuhn claimed that
each major advance in Science was preceded by a deliberate revolution against the
paradigm operating at the time in the discipline. This paradigm is a particular
discipline-based view of the world, the methods of the subject and the content.
Working successfully within the subject area usually means abiding by the rules of
the subject into which one needs to be inducted. It is influenced by and in turn
influences the overall worldview of its participants.
Worldview. An understanding that Science has involved many different paradigms
over time helps to set the discipline within a cultural context evincing particular
perspectives and not as just fixed, universal, value-free knowledge. We want to
encourage the search for universal truths; nevertheless the scientific theories,
models, laws and structures are still products of valuing, perspective-holding
humans. And these perspectives reflect belief-based worldviews that have had an
impact on both development and implementation. The Australian curriculum at least
intimates that this is the case when it states in the rationale, ‘Scientific knowledge is
contestable and is revised, refined and extended as new evidence arises or existing
evidence is reconceptualised.’50 These beliefs revolve around an understanding of
God, people and knowing. As we have seen in dealing with nature of Science, such
beliefs are prior to the scientific enterprise, both directing and limiting it by ‘control
beliefs.’
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Some historical movements. We see these control beliefs in action as we consider
what Alister McGrath claims are the three major historical landmarks in the relation
of science and religion:
1. The astronomical debates of the 16th and early 17th Century
2. The rise of Newtonian physics
3. The Darwinian controversy.51
The astronomical debates and biblical literalism. Each of these landmarks was
characterised by conflict with the prevailing worldview and those with a vested
interest in preserving it. They also related very much to issues of interpretation of
the Bible, usually literalist versus socio-historical. Reformer, Jean Calvin, (15091564)
was pivotal in pointing out that God had to come down to our level (accommodate
us) if revelation were to take place. So literalist interpretations of Genesis, for
example, are not primarily there to explain the scientific functioning of the universe,
but are God’s accommodation to our limited capacity to understand creation and
origins.52 This was an important contribution to the astronomical debates.
The Darwinian controversy. A non-literalist view of Genesis has also been the means
by which many scientists harmonise their faith with their science; although we have
seen above that the Genesis account bears striking similarity to the scientific
account. One would therefore not want to present the biblical account of the
beginning of our world as opposing the scientific account, albeit with the limitations
of the primitive culture it was spoken into. The related issue of evolution is one of
the biggest belief blockers for students.
Weaknesses of Darwin's theory. Alister McGrath lists them as: no evidence for the
emergence of new species, little indication of the existence of intermediate species
in the fossil record and the perfection and complexity of individual organs such as
the eye. John Lennox has also outlined some of the issues related to what has
become a dominant worldview, rather than a scientific theory. He quotes
astrophysicist and mathematician, Sir Fred Hoyle, ‘Well, as common sense would
suggest, the Darwinian theory is correct in the small, but not in the large. Rabbits
come from other slightly different rabbits, not from either (primeval) soup or
potatoes. Where they come from in the first place is a problem yet to be solved, like
much else of cosmic scale.’ 53
Lennox goes on to say that Hoyle did not accept that all of life’s complexity could be
accounted for by the theory of evolution. This is supported by mathematician,
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Stanley Ulam, who argued that ‘it was highly improbable that the eye could have
evolved by numerous small mutational changes since the available time was simply
not available.’54
Newton and the Mechanistic Universe. 'One of the fundamental themes of a
doctrine of creation...is that in creation God imposes order, rationality and beauty
upon nature ... (leading) directly to the notion that the universe is possessed of a
regularity which is capable of being uncovered by humanity'.55 This gave impetus to
Newtonian physics with its concern with ‘laws of nature.’ Regularity, repeatability
and predictability were all posited on a view of the universe that was essentially
Calvinist. Newton’s ‘universal principles’ then led to an understanding of the
universe as a giant watch or machine, implying both design and purpose. Although
not supported by Newton himself, this led further to the modern mechanistic
understanding of a self-sustaining, even self-creating universe, one not needing God.
If Christian Smith’s research in the United States holds for Australia as well, this is
still the dominant understanding of God’s role in the world, even amongst students
who have a personal Christian faith. Deism, as a worldview needs to be named and
shamed in Anglican schools in light of the biblical teaching of God’s loving,
redeeming, sustaining creativity.
Refinement over time. The inclusion of a little of the history of a subject in school
study brings to the students’ attention that what they are studying is a human
response to the world, developed within a time, place, social group etc. with a
particular worldview. As such each subject carries the limitations inherent in every
human activity. It is never infallible, never absolute or final. The Prescribed Focus
Area of the 2003 Stage 4 and 5 BoS Science syllabus referred quite specifically to the
link between worldview/society and the development of Science. The outcomes
stated:
‘4.1 identifies historical examples of how scientific knowledge has changed people’s
understanding of the world’ and ‘5.1 explains how social factors influence the
development and acceptance of scientific ideas.’
However, the latest syllabus, based on the Australian Curriculum, appears to restrict
any such consideration to a couple of outcomes in Stages 4 and 5. SC5-12ES for
example states, ‘describes changing ideas about the structure of the Earth and the
universe to illustrate how models, theories and laws are refined over time by the
scientific community.’ There is no exploration of ‘social factors,’ no
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acknowledgement of the function of the dominant scientific paradigm or societal
worldview.

1. In examining the Science syllabus, ask what philosophy is embedded in it? Is there
an over-emphasis on the certainty of Newtonian ‘laws,’ for example, in the middle
school syllabus?
2. Challenge students to see the implications of the assumptions regarding humanity
that are embedded in various scientific theories, especially in the area of the syllabus
called ‘Living World.’ Examine, for example, the Darwinian view that people are not
unique.
3. Expand the areas that refer to development of particular theories to include the
impact of worldview at the time.
4. Challenge students to question and ‘prove’ their belief in the role of God in the
universe to counter deist versions of this.
5. Set students an inquiry-based task into the theory of evolution, its support,
supporters and variations on it as well as opposition to macro-evolution.

Exploring this aspect of Science will help students to develop an answer to
Question Six: ‘What is the foundation of modern science?’
Motivation for Science study. The BoS syllabus based on the National Curriculum
states,
‘An understanding of science and its social and cultural contexts provides a
basis for future choices and ethical decisions about local and global
applications and implications of science.’56
The trend in relation to student uptake of the sciences at senior level does not,
however, suggest that this is working as a motivation. Guiding students to look
beyond the mandatory requirements may be the key that unlocks purpose for them
in their study. We may need to involve the affective and volitional aspects of
students as well as their reasoning. Despite what the syllabus rationale seems to
suggest, reasoning based on research does not by itself provide a sound basis for
ethical decisions. The work of the ‘clever devils’ of the Nazi holocaust remains a
haunting example of ‘applications and implications.’ The results of research are
indeed one aspect of what students need to make sound choices. So too are an
56
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empathetic and relational set of ethics based on a clear understanding of people
made in God’s image. The study of Science within the context of a school that
focuses its meaning on Jesus Christ has the potential to foster a sense of purpose in
21st Century students far more effectively than an appeal to understanding science,
even within its social and cultural contexts.
Countering unscientific bias. Issues of purpose and vision are of course of particular
interest in relation to the Anglican ethos. Christianity is a most literate faith,
dependant on a written text for its vision of life lived in relationship with the living
God. However, students need a discerning understanding of the potential for other
texts to impact on their spiritual and moral formation and that includes those
encountered in Science. The ‘Book of Science’ can tell us much about a loving and
intelligent Creator; however we need to encourage a sceptical attitude to those who
would add to the canon of Science unscientific statements on the basis of their own
biases. This may include Christian commentators as well as agnostic and atheist.
Dawkins’ view that a Christian upbringing is tantamount to ‘child abuse’ is one of
them and we need to be sensitive to those students whose motivation to study the
subject is to defend their atheism with the views of prominent scientists.
Recognising the foundations. We have briefly examined the major historical events
of interest to us in relating Science and religion in Question 5. However, some
scientists would go further in asserting the Christian origins of modern scientific
practice. Such recognition of the significant role played both by Christians who were
scientists and by Christian theology should surely help to motivate our Christian
students to take up its study. Professor of Linguistics, J.W. Oller, states,
‘Scientific inquiry depends upon the premise that there is order in the
universe. If this premise were not true, science would be meaningless. Implicit
in this premise is the corollary that our experience bears a true relationship to
the orderliness of the universe—the world of experience is meaningful. The
order premise and its corollary, however, require a leap of faith which science
cannot avoid making. Without this leap of faith, science as an activity cannot
be done and as a body of knowledge cannot exist.’ 57
To express it a different way, anti-creationist S.D. Beck says,
‘The first of the unprovable premises on which science has been based is the
belief that the world is real and the human mind is capable of knowing its real
nature…the second and best known postulate underlying the structure of
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scientific knowledge is that of cause and effect…the third basic scientific
premise is that nature is unified.’ 58
Contestability of the need for God. All scientists take this leap of faith, although
many will claim that these premises are obvious ‘first principles,’ derived from
common sense agreement between people as they live in this world. We need to
acknowledge this contestability. However, the belief in a priori first principles,
originating in human reason, was not necessarily conducive to the development of
Science when practised in classic times. It was the Reformation/Renaissance belief in
a world-ordering God (as we have seen above in Calvin’s thought) that facilitated
modern Science. Early scientists enjoyed a wonderful impetus to exploration of their
world as they sought to understand the mind of God through His works, as most of
them professed a Christian faith.
Personal development. The following non-exhaustive list suggests areas in which
students may be formed and developed in a supportive Anglican ethos, as they
undertake study in Science.









Appreciation of God’s world in all its intricacy.
An awareness of the impact of contestable understandings of God, people
and knowledge on the scientific enterprise.
Explicit values such as empathy, compassion, justice, mercy and truthseeking.
Spiritual discernment tied to ethical decision-making, reflecting the moral
mandate.
Pleasure and enjoyment in the process of discovery.
Creative and imaginative abilities.
Aesthetic appreciation.
The capacity for godly dominion, reflecting the creation or cultural mandate.
Understanding of the role of belief in every aspect of life, reflecting the
gospel mandate.

1. Encourage students to see Science as a way to honour God, care for his creation
and serve others.
2. Teach meta-cognitive approaches purposefully to students. Make them aware of
the intrinsic aspects of their study of Science.
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3. Challenge students with the implications of the worldviews uncovered in their
study of the history of Science, including an awareness of the worldview they bring
to the subject.
4. Refer to the Morris book for a diagram of the ‘Christian founders of key scientific
disciplines’ to encourage students to see the impact of faith on the scientific
enterprise.
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The following references will support any teacher seeking to teach faithfully in this
area.
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ABC, Custom Universe, Catalyst Series 14, Episode 19. If you show nothing
else to students to focus their attention on the key questions in relation to
Science, this is the programme you must show. It quickly dismisses the
hypothesis of God to explain the ‘Fine Tuning’ of the universe; while
presenting alternatives that make Creation seem very reasonable.



Lennox, J.C. (2009) God’s Undertaker. Has Science Buried God? Lion, Oxford.
John Lennox has become the familiar face of Christian apologetics, presenting
a well-reasoned alternative to the often-extreme statements of New
Atheists. A good general summary of Christian thinking in the key areas that
present potential belief blockers to students.



McGrath, A. E. (1999) Science and Religion, An Introduction, Blackwell,
Oxford. Alister McGrath has been exploring the interaction of Science and
Theology for many years. He argues for a carefully-defined version of natural
philosophy as a foundation for Science. Again, he raises many of the issues
that may block belief in students and his coverage of the area is very broad.



Ratzsch, D. (2000) Science and its Limits, IVP, Downers Grove, Ill. This is a
good general introduction to the philosophy of Science as a discipline and
alerts us to the areas that are contestable. An excellent and thorough
introduction for the Head of Department who is seeking to lead staff in
understanding the subject from a Christian perspective.



Stootman,
Frank:
Powerpoint
Presentation
on
http://www.iscast.org/presentations/Stootman-Lecture_2013-10-22.pdf
There is an accompanying lecture to go with these slides; but teachers may
simply use these slides to talk to the issues at the level of complexity
appropriate for their class.



Wright, R.T. (2003) Biology through the Eyes of Faith, Harper One, N.Y.
Wright explores many of the same areas as above, however the second half
of the book covers 21st Century issues such as genetics, biomedical advances
and sustainability that are very relevant to the latest syllabus. If as a teacher
you are looking for a Christian perspective on these issues, this is a very
helpful approach.
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1. How would you describe the Christian version of ‘the good life’?
2. What might be further implications for the teaching of Science in
understanding education as formation?
3. Describe the strengths and weaknesses in considering the Christian faith as a
‘big story’? How would you express it differently?
4. Are there other social institutions beside the school that are influencing the
Science classroom in a dominant way? How can you address this in your
teaching?
5. How realistic is it in the teaching of Science to talk about non-didactic
pedagogy? How do you incorporate a Christian perspective in
experimentation?
6. Which of the approaches to integration listed on page five do you favour and
why?
7. If Science occupied the place of the big story, what distortions might result in
students’ understanding of life, the world etc.?
8. To what extent is the new BoS syllabus, based on the Australian Curriculum, a
syllabus that emphasises ‘how’ not ‘why’ and ‘what’?
9. Can you identify any further topics that appear to be easily developed to
reflect deep thinking influenced by Christian scholarship?
10. What advice could you give to a Biblical Studies teacher about the theological
issues that are most relevant for your classes in this subject?
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