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Introduction 
I have found the book Let there be science by David Hutchings and Tom McLeish 
(2017) in which the authors explore the case for Biblical support for scientific 
activity to be a fascinating read. In many places, I think they conflate science with 
technology but rather than seeing this as a weakness I think it provides an 
opportunity to extend the consideration of Biblical revelation as to the nature and 
purpose of technology. So, the purpose of this paper is to comment in some 
detail on the contents of the book and as a result explore what the Bible might 
have to say about technology, its nature and purpose. As I am not a theologian I 
realise that I will need to tread carefully but I think I have a good guide in the 
writing of David and Tom. I will consider what the implications of this exploration 
might be for the teaching and learning of design & technology in the secondary 
school. I will start with a chapter-by-chapter commentary. 
 
Commentary 
Chapter 1  
This explores a series of popular perceptions of the nature of science. These are: 
• Science the saviour 

This view sees science, or scientific discoveries, to be the answer to the 
problems besetting the world; for disease, hunger, global warming, science 
can provide the solutions.  

• Science the money-maker 
This view, predominantly from government, is that science costs a lot to do, 
but has the potential to make more money than it costs. This can be 
extended to individuals in that if you embark on a scientific or technical 
career you are likely to earn more money than those in different occupations. 

• Science the spoiler 
Here science is seen as removing the mystery from nature through 
explanations that are arid and lacking in wonder. 

• Science the monster maker 
In this view science is meddling in nature to our cost creating environments 
and creatures that will be our downfall. 

• Science the odd family member 
This view sees science as difficult territory for most ordinary folk; you need to 
be more than a little different to ‘get’ science. Hence it is an activity/career 
for a small minority of people. 

• Science the spooker 
Here science is treated a bit like science the spoiler, it removes the wonder of 
nature but does nothing to alleviate the distress this causes. That, according 
to George Steiner can only be achieved through art.  

 
Taken together these beliefs about the nature of science certainly contribute to 
the mystification and distrust that many members of the public feel towards 
science and scientists; attitudes that many scientists are working hard to change 
by engaging with the public understanding of science. Such attitudes will 
undoubtedly be hard to change as they have resonance with underlying cultural 
narratives, for example those identified by the Deepen Project (Macnaghten, 
Davies & Kearnes, 2010): 
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1. Be careful what you wish for – the narrative of Desire 
2. Being kept in the dark – the narrative of Alienation 
3. Messing with nature – the narrative of the Sacred 
4. Pandora’s box – the narrative of Evil and Hope 
5. The rich get richer – the narrative of Exploitation. 
 
Within these representations of science, I do think there are some conflations 
with technology. When explaining the difference between science and technology 
to school SLT, parents and pupils I use the idea that science is primarily 
concerned with the identification, exploration and explanation of phenomena i.e. 
with what already exists ; whereas technology is primarily concerned with 
intervention in the made and natural world to create new artefacts, systems and 
environments and now even new creatures i.e. with what does not already exist 
and has to be envisaged so that it can be brought into existence. Clearly this is 
an oversimplification, but it does serve to indicate a fundamental difference. In 
terms of curriculum politics it is very useful with regard to establishing a USP for 
design & technology (d&t) in schools and preventing the amalgamation of 
science with technology in STEM activities in which science can easily dominate 
and the teaching of d&t becomes subverted to meet science learning intentions. 
It is the way that scientific discoveries are exploited that that will give rise to 
science seen as both the saviour and the monster maker. I think Brian Arthur’s 
(2009) definition of technology is particularly useful here. He argues that 
technology can be seen as the exploitation of phenomena revealed by science. 
He rejects a simplistic ‘technology is applied science’ view but is adamant that it 
is from the discovery and understanding of phenomena that technologies spring.  
He notes that  

It should be clear that technologies cannot exist without 
phenomena. But the reverse is not true. Phenomena purely in 
themselves have nothing to do with technology. They simply 
exist in our world (the physical ones at least) and we have no 
control over their form and existence. All we can do is use them 
where usable. Had our species been born into a universe with 
different phenomena we would have developed different 
technologies. And had we uncovered phenomena over 
historical times in a different sequence, we would have 
developed different technologies  

(page 66). 

He also discusses the almost bipolar relationship that humans appear to have 
with technology in terms of our trust for the natural compared to our suspicion of 
the artificial.  

These two views, that technology is a thing directing our lives, 
and simultaneously a thing blessedly serving our lives are 
simultaneously valid. But together they cause unease, an 
ongoing tension, that plays out in our attitudes to technology 
and in the politics that surrounds it  

(page 214). 
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… we trust nature, not technology. And yet we look to 
technology to take care of our future – we hope in technology. 
So, we hope in something we do not quite trust  

(page 215). 

Regarding science the money maker, I think that science usually has to be 
redeployed (exploited in Arthur’s terms) to make money and in so doing becomes 
technology. This inevitably links both science (finding out about phenomena) and 
technology (exploiting those phenomena) to the way money operates in the world 
which is in many cases through capitalism.  
The perceptions of science as spoiler, odd family member and spooker can all 
contribute to young people at school finding science unattractive despite the 
potential for high remuneration. James Donnelly (2003) writes 

Scientific knowledge offers a materialistic worldview which, in 
its substance, is devoid of humane reference, whatever might 
be said of its practices and its implications. Science is 
profoundly successful, on its own terms, and scientific 
knowledge profoundly authoritative. In consequence, creating 
scope for the individuality of pupils to come into play is 
difficult...these characteristics of science challenge pupils 
affectively and cognitively...It might even be said that they are 
somewhat at odds with the tenor of modern cultural life. 

(Donnelly, 2003, p. 19) 

Robin Millar (2012) finds a telling quote from a student that supports this 
position. In science, ‘there’s no room to put anything of you into it’. 
 
Chapter 2  
This challenges the idea that science is a recent phenomenon, achieved through 
the efforts of revolutionary figures such as Galileo and establishing itself through 
the Enlightenment. Quotations from the Bible and accounts of the activities of 
individuals pre-Enlightenment which involved a clear scientific method of 
observation and interpretation are used to support this challenge. Hence for the 
authors taking a scientific view of the universe has been a reality since the 
earliest of times in human history. I have always thought empirical approaches to 
improving your environment, a technological activity, were underpinned by a 
scientific approach from the earliest days of humankind. It seems impossible for 
people to have developed agriculture, cookery, brewing, artefact manufacture 
from a wide variety of materials, and large structural designs without some 
underpinning science knowledge gleaned from experience. I take the point that 
this knowledge was usually not informed by any explanatory theory but I can’t see 
that it wasn’t scientific in the sense of believing in a world in which phenomena 
behaved consistently.  
 

Chapter 3  
This pursues the idea that humans are significantly different from all other living 
creatures on the planet in that they alone are creative, curious and capable of 
both exploring and explaining their environment and changing it. For the authors 
this uniqueness of humanity is a deliberate gift from God which places on us the 
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responsibility of being scientific in the way we explore the world and universe 
around us.  So, if the Bible is inviting us to be scientific I wonder to what extent it 
invites us to be technological? Hence in discussing the difference between apes 
and humans I wonder if it would be useful to explore what the Bible has to say 
about the development of language and the use of tools. The use of language to 
describe what one is imagining and the use of tools to bring these imaginings 
into being is a unique human attribute. Jacob Bronowski(1973) has written about 
this compellingly in The Ascent of Man and this quote is particularly relevant 
“Every animal leaves traces of what it was; man alone leaves traces of what he 
created.” 
 

Chapter 4  
This challenges the idea that being a Christian makes a person close-minded, 
limited by blind faith and unable to respond to new evidence that challenges long 
held and cherished beliefs. The authors present a succession of ‘mind changing 
stories’ in the history of physics and these provide a wonderful description of 
‘how science works’ with truth not being fixed and absolute but emerging over 
time in the face of experimental results and their interpretation. This truly is 
science with no confusion with technology and requiring dedication in pursuit of 
wisdom. They present the conversion of St Paul as THE significant mind change 
of all time and the corollary of this must surely be that in the face of such a mind 
change there is no going back. Whatever befalls you, you need to look further 
into your beliefs and adapt them accordingly without losing faith. Demanding 
territory and I suppose it is this that causes some to lose their faith. However, the 
message is clear; there is no conflict in being a Christian and having the open-
mindedness required in being a scientist. The quotations for eminent scientists 
indicating the significance of their faith in their pursuit of science are an excellent 
reminder that science and Christian belief need not be incompatible. This 
quotation attributed to Werner Heisenberg, but actually from Ulrich Hildebrand 
(1988), is particularly telling; The first gulp from the glass of natural sciences will 
turn you into an atheist, but at the bottom of the glass God is waiting for you. 
 

Chapter 5  
This argues that for the Christian scientist there is faith in that there is a God who 
has created a universe that behaves consistently and is wondrous and 
mysterious yet fathomable through scientific endeavour. The endeavour will be 
painful and involve wrestling with uncertainty causing suffering to those taking 
part but in the certain hope that science will make progress in unravelling the 
mysteries – in the end, although not necessarily in the life times of particular 
scientists. Those without faith might see the universe as being ‘ordered’ in this 
way as a result of its intrinsic nature and not through its being created by God but 
that seems to me to be just as much an act of faith as believing in God. The 
authors go further than simply indicating that there is no conflict in being a 
Christian and a scientist but an intimate connection between the scientific 
endeavour and the requirements of their faith – to strive, even in adversity, for 
wisdom through science in the certain hope of better things to come both by 
means of the endeavour and the tenets of their faith. This has interesting 
consequences for a religious consideration of technology and technological 
activity. Unlike science which pursues the revelation of the nature of God’s 
universe through scientific endeavour technology is not concerned with the 
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pursuit of such insights. Its purpose is to intervene in the natural and made 
worlds often engaging in so-called ‘wicked problems’ (Churchman 1967). And 
here the ambiguity of the technological endeavour becomes apparent. There are 
no single ‘right answers’ to the problems addressed by technological activity only 
a variety of different solutions some of which are more appropriate/efficacious 
than others depending on your point of view. This is complicated by such 
solutions always having unintended consequences beyond their intended 
benefits. For any technological outcome there will always be winners and losers. 
So, a key question is, what, if anything does the Bible have to say about such an 
intrinsically ambiguous endeavour? What guidance is there to decide upon the 
ends we should pursue technologically and the means by which we should 
pursue them? 
 
Chapter 6  
This confronts the difficulty of natural disasters and the havoc they wreak. From 
one point of view it might seem that a God who has created a world where such 
catastrophes can take place is a callous God who cares little for human suffering. 
However, they argue that this is not the case. The very phenomena that cause 
such devastation are integral to the way the planet functions as an ecosystem 
and supports life. The quotation from Job (38:22 - 27) is noteworthy: 

Have you entered the storehouses of the snow 
or seen the storehouses of the hail, 
which I reserve for times of trouble, 
for days of war and battle? 
What is the way to the place where the lightning is dispersed, 
or the place where the east winds are scattered over the earth? 
Who cuts a channel for the torrents of rain, 
and a path for the thunderstorm, 
to water the land where no one lives, 
an uninhabited desert, 
to satisfy a desolate wasteland 
and make it sprout with grass? 

 
And it is echoed in the writings of Robert White (2014) a prominent geophysicist. 

Natural processes such as earthquakes, volcanic eruptions, 
floods and the natural greenhouse effect are what make the 
world a fertile place in which to live. Without them, it would 
become a dead, sterile world and no one would be here to see 
it. 

(page 10) 

 
Here we meet a very particular problem with regard to technology. Technological 
activity is for the first time posing existential threats to life on planet Earth.  For 
the first time in history human activity is interfering significantly with the planet 
as an ecosystem. There is every possibility that through such activity we will 
reach tipping points (Lynas 2011) which irreversibly change the way the planet 
operates. How does this activity fit in with the idea of God being in control and 
bringing order from chaos? Some might see more technology as the solution to 
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this problem, the ‘technology will save us’ position. From here comes the idea of 
‘hacking the planet’, or geo-engineering (Goodell 2010). This might be seen as 
deliberately altering God’s master plan or perhaps as a first step in ‘mending our 
ways’ although this seems unlikely given that any hack will almost certainly be 
promoted as an action that will enable ‘business as usual’. Several prominent 
scientists and technologists e.g. Stephen Hawking, Elon Musk, Bill Gates have 
warned of the threat posed by the ‘super intelligent’ AI i.e. an AI that performs 
better than human brains in practically every field (Observer 2015). So, again we 
are faced with the question what Biblical guidance is there to decide upon the 
ends we should pursue technologically and the means by which we should 
pursue them? 
 

Chapter 7  
This explores the role of asking questions and the extent to which this has 
Biblical support and they argue that questioning is crucial to both science and 
faith. In science questioning prevailing paradigms is essential in developing 
greater understanding, uncomfortable though such questioning is for the 
scientific community. Questioning is also crucial for developing a deeper and 
more resilient faith. And, of course, questioning will be essential in developing 
our understanding of technology, its potential impact on our society and planet. A 
key question to ask about any imminent technological endeavour is “We can, but 
should we?” What guidance is there in the Bible for how we might respond to this 
question? Clearly a problem facing us here is the inevitability of unintended 
consequences which cannot easily be foreseen although I have little evidence 
that such thinking takes place amongst those who develop or deploy new 
technologies. The main consideration seems to be whether the endeavour will be 
financially successful. If we take Facebook as an example of a service that 
developed out of the Internet we find ourselves in this position. A quarter of the 
world's population now uses Facebook every month, with most of the new users 
coming from outside of Europe and North America. But there are issues with 
regard to its handling of hate speech, child abuse and self-harm on the social 
network. Its profits were just over $3bn (£2.4bn) in the first quarter of 2017. 
Facebook chief executive Mark Zuckerberg has said that the size of its user base 
gave Facebook an opportunity to expand the site's role, moving into TV, health 
care and politics. (BBC 2017). The Facebook website was launched on February 
4, 2004, and membership was initially restricted to students of Harvard College. 
Who could have predicted that in less than 15 years it would become the 
behemoth of social media and social networking it is today with extraordinary 
financial resources, influence and power? Did anyone ask whether such a 
technological innovation was wanted or needed? If we consider in this light how 
other technologies might play out in the future, particularly those that are 
considered disruptive (Barlex, Givens & Steeg 2015) e.g. robotics, AI, synthetic 
biology, neurotechnology we find ourselves in deep water.  
 

Chapter 8  
This considers the emotional response to science as opposed to the rational, 
logical and impassive response typified by Spock in Star Trek although the 
authors do note that there are moments in the series in which Spock is aware, 
albeit fleetingly, that he is missing something. Taking the contest between the 
Ptolemaic (earth centric) and Copernican (heliocentric) views of the solar system 
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as a starting point they explore the idea of hunches and feelings with regard to 
developing scientific theories. They conclude that for the Christian there is a 
loving relationship between the scientist and science and that such an emotional 
engagement between science and scientists is not limited to those with faith. 
This is in contrast to the view of science as experienced by pupils described by 
Donnelly (2013) and Millar (2012) cited above. Here is a major pedagogic 
challenge for science teaching – emotional as well as intellectual engagement. If 
we see technology as the exploitation of phenomenon revealed by science 
(Arthur 2009) and we are emotionally as well as intellectually entangled with the 
science then this may impact on the way we seek to pursue technological ends; 
pushing us to develop ends that are worthy of the ‘love of science’. 
 

Chapter 9  
This moves into deep theological territory, exploring, albeit briefly, the Trinitarian 
nature of God in Christian belief, the purpose of human kind in the world and the 
Fall from grace which has resulted in the an estrangement between God and 
humans. This is difficult territory for non-believers. If God created humans in his 
own image how is it that they can reject him and behave in unseemly ways? The 
existence or otherwise of human free will is not discussed. Some consideration of 
determinism and inevitability might have been useful here. If one accepts the Fall 
and its associated estrangement of humans from God then the need for 
reconciliation follows as night follows day. Four aspects of reconciliation are 
identified: between God and humans, between humans and themselves, 
between humans and other humans and between humans and nature. The 
authors argue that the message of the New Testament is that despite this 
separation between God and humans there is hope, hope provided by the life, 
death and resurrection of Christ. The corollary to this is that the purpose of 
science within this hopefulness is to play its part in this reconciliation. Yet again 
this brings us to a parallel question; what role has technology in reconciling 
humans with their creator?  
 

Chapter 10  
This revisits the popular perceptions of science described in Chapter 1 in reverse 
order though the lens of Christian belief concerning the reconciliation of 
humanity and the world with God. The authors reject the notion of science as a 
spooker arguing that science as well as art are both God’s gift, not mutually 
exclusive, and able to reconnect us with the world in all its wonder. The authors 
also eject the notion of science as the odd family member drawing a parallel 
between the Reformation with the availability of the Bible in native tongues and 
priests becoming much less of an intellectual and remote elite to the changes 
necessary if science is to be seen for everyone in its essential ‘humanness’ as a 
gift from God enabling reconciliation.  In considering science the monster maker 
the authors acknowledge that all is not well within the scientific community and 
cite examples of science impacting the environment and devising items for 
warfare. They admit that science does have the potential to be a monster maker 
but that this would be much less likely if scientific activity was focused on 
reconciliation.  Here I think there is considerable confusion with technology. The 
chemists who inadvertently discover or synthesise environmentally unfriendly 
materials are not necessarily those who develop the means to deploy them in the 
world. Putting CFCs into refrigerators, for example, was a technological activity. 
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The impact of the exploitation of scientific phenomenon is always hostage to 
unintended consequences which are almost impossible to foresee. And here lies 
a real difficulty. If we become paranoid about unintended consequences we 
cease to exploit science discoveries. If we are cavalier, which we have been, then 
we end up where we are today with all sorts of problems to solve; none of them 
intentionally created. With regard to science the spoiler, the authors refute the 
idea that science detracts from our appreciation of natural beauty and argue for 
the opposite with the condition that scientists tell the story of science in a much 
more accessible and humane way. In considering science the money-maker the 
authors are clear that the Bible does not condemn wealth creation as such, and 
although they do not indicate what the Bible has to say about the means of such 
wealth creation they are clear that the Bible gives guidance about what such 
wealth should be used for. The authors are severely critical of the way in which 
scientific research operates in such a restricted way through current funding 
processes linked to peer review. The quote from Max Plank (1981) is particularly 
telling. 

Scientific discovery and scientific knowledge have been 
achieved only by those who have gone in pursuit of it without 
any practical purpose whatsoever in view. 

(page 138) 

Concerning science the saviour, the authors are clear that there are benefits to 
be had from science particularly in collaboration with technology but even these 
pursued in a spirit of reconciliation cannot ‘save us’ from sin. This, in their view 
can only be achieved on an individual basis by a person choosing to turn to 
Christ, acknowledging their fallen nature and seeking redemption.  They reiterate 
there need be no antagonism between science and faith and that a reconciliatory 
approach to scientific endeavour would do much to enhance the role of science 
in the world and enable it to be understood and appreciated by non-scientists. 
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Discussion 
The discussion will be a critique of technology in the light of Biblical guidance. It 
will be in three parts. The first part will discuss the nature and purpose of 
technology and consider what guidance the Bible might have as to how it should 
be used. The second will use the disruptive technology robotics as an example of 
a technology that is likely to have a significant effect on peoples’ lives and 
consider the implications of Biblical guidance. The third part will consider the 
implications of such guidance on the teaching and learning of the school subject 
design & technology.  
 

Biblical guidance concerning the use of technology 
In the light of the conflation of science and technology that sometimes occurs in 
Let there be Science it is important to identify the nature and purpose of 
technology that distinguishes it from the nature and purpose of science. This 
does not deny the intimate connection between the two and Arthur’s definition of 
technology (2009) is useful here: the exploitation of the phenomena revealed, 
explored and explained by science. The early history of such exploitation does not 
usually require a theoretical explanation of the phenomena but as Hutchings and 
McLeish have argued in Chapter 3 the Bible invites us to be scientific. The 
exploitation of fire in the smelting and working of metals for examples predates 
by thousands of years the theories of reduction and oxidation but the use of fire 
to acquire and manipulate metals was sophisticated and informed by an 
understanding of the phenomenon involved. David and Tom quote the Book of 
Job (Chapter 28 1-3)) which celebrates the activities of miners and metallurgists: 

Here is a mine for silver 
and a place where gold is refined. 
Iron is taken from the earth, 
and copper is smelted from ore. 
Mortals put an end to the darkness; 
They search out the farthest recesses  
for ore in the blackest darkness. 

Or, as in the St James version: 
Surely there is a vein for the silver, and a place for gold where 
they fine it. 
Iron is taken out of the earth, and brass is molten out of stone. 
He setteth an end to darkness, and searched out all perfection: 
the stones of darkness and the shadow of death. 

But there is a twist later in the chapter in verse 12: 

But where shall wisdom be found? And where is the place of 
understanding? 

And in the last verse of the chapter the answer: 

And unto man he said, Behold, the fear of the Lord, that is 
wisdom and to depart from evil is understanding. 

An interpretation of this is, perhaps, that despite the achievements of miners and 
metallurgists these activities will not of themselves lead to wisdom or 
understanding with regard to the relationship that God wants with humans and 
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the world that he has put in their charge. This is in accord with the writing in 
Chapter 38 in which God declares control of the phenomena that enable the 
support of life on planet earth. At the present time, we are faced with a situation 
where human technological activity is on the brink of radically changing global 
ecosystems and to some this surely indicates a lack of wisdom and 
understanding. 
In the book of Genesis we can find both acceptance and rejection of technology. 
The building of the Ark by Noah (Genesis Chapters 6 – 9) using instructions from 
God can be seen as an endorsement of technological activity when it is being 
used to pursue God’s purpose. However, the construction of the Tower of Babel 
(Genesis 11: 1 – 9) by which humans could reach heaven was confounded by 
God through the creation of multiple languages so that those building the Tower 
could not communicate with one another. This can be seen as a denial of 
technological activity when it is being used to thwart God’s purpose. Hence it 
seems that God is placing the responsibility on humanity to use technology in 
ways that are consistent with the covenant between God and his creation, in 
particular our world, the living creatures that inhabit it and the ecosystems that 
maintain it. 
 

Implications of Biblical guidance concerning the impact of 
robotics 
A report from the McKinsey Global Institute (2013) indicates some new and 
emerging technologies will have a significant impact on society 

The relentless parade of new technologies is unfolding on many 
fronts. Almost every advance is billed as a breakthrough, and 
the list of “next big things” grows ever longer. Not every 
emerging technology will alter the business or social 
landscape—but some truly do have the potential to disrupt the 
status quo, alter the way people live and work, and rearrange 
value pools and lead to entirely new products and services.  

(p.13) 

From the previous discussion, it is clear that Biblical guidance puts the 
responsibility for deciding how to use the technologies at our disposal with us. 
There is Biblical guidance but this is not a binary, technology is good or bad, 
position. The guidance requires us to examine a) our motives in developing and 
deploying a technology in the first place, b) a consideration of its likely 
consequences both intended and unintended and c) reflect on whether these are 
in accord with the wishes of God with regard to his creation. The planet and all its 
inhabitants have to live with the consequences of our decisions. If we consider 
the disruptive technology robotics what are we to make of how might we deal 
with these requirements? 
 
a) Motives in developing and deploying robotics 
At once we find that motives vary across a wide spectrum. Deploying robots to 
tackle tasks that are too dangerous or demanding for humans is at one end of 
this spectrum. Examples include search and rescue (see for example 
http://sardrones.org/ ) and monitoring the oceans for pollution; a safe task that 
can be done by humans but can be done much more efficiently by robots (see for 
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example https://www.wired.com/2015/04/robots-roam-earths-imperiled-
oceans/). Both these require humans and robots to work together. At the other 
end of the spectrum we find the view of Andrew Pudser (2016), CEO of a 
restaurant empire that incudes fast food chains in the USA. In an interview with 
Business Insider he commented on the benefits of working with machines 
instead of human workers as follows,  

They never take a vacation, they never show up late, there’s 
never a slip-and-fall, or an age, sex or race discrimination case. 

So, the motive here is to replace humans with robots in an employment sector 
that provides wages at the low end of the socio-economic scale. The use of 
drones is a particular case in which virtually identical robots can be used for 
opposite purposes: the saving and taking of lives. At the moment, life taking 
robots are human controlled but a great concern is that they might become 
autonomous and be able to make ‘kill’ decisions without human intervention. 
This concern has been voiced in an open letter sent to the United Nations in 
August 2017 signed by over 100 robotics experts.  
 
b) Likely consequences both intended and unintended 
Different motives will result in different consequences. If the motive is to enable 
humans and robots to work alongside one another then it is likely that in the 
short term at least there will be good prospects for human employment. See for 
example Miller (2013). If the motive is to replace human workers with machines 
then it is likely that unemployment will rise. In the past innovation through 
technology has usually led to new sorts of occupations becoming available that 
more than counteract the jobs lost. But it is questionable that this will be the 
case in the future. McKinsey (2017) has noted: 

Given currently demonstrated technologies, very few 
occupations—less than 5 percent—are candidates for full 
automation today, meaning that every activity constituting 
these occupations is automated. However, almost every 
occupation has partial automation potential, as a significant 
percentage of its activities could be automated. We estimate 
that about half of all the activities people are paid to do in the 
world’s workforce could potentially be automated by adapting 
currently demonstrated technologies.  

(page 1) 

And in summary 

While few occupations are fully automatable, 60 percent of all 
occupations have at least 30 percent technically automatable 
activities 

(page 33) 

 
The phrase ‘currently demonstrated technologies’ is worth noting given the 
generally accepted view that the pace of technological change is accelerating. 
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c) Accordance with the wishes of God 
Put simply the position is that if we behave with wisdom then planet Earth and 
the creatures living there will thrive although this thriving will not be without 
struggles and difficulties at times. So, with regard to robotics the question 
becomes what would this behaving with wisdom look like? Using robots to save 
lives, preserve the planet, collaborating with rather than replacing humans. Yet 
already there are signs that in some cases the very opposite is taking place albeit 
with the best of intentions. Self-driving cars illustrate this. Whilst they are likely to 
provide much safer and more convenient transport and improvement to city 
centers they will also lead to significant unemployment amongst those who make 
their living driving cars and providing car insurance – a very large number of 
people. But the responsibility does rest with humans, the decisions we make and 
how we respond to the consequences. And teaching young people about 
technology and their responsibilities in its regard is our next consideration. 
 

Implications for the teaching and learning of the school 
subject design & technology 
The introduction of a new GCSE in design & technology from September 2017 
has significant implications for the subject. Previously the Awarding 
Organisations set relatively closed design briefs for candidates to tackle through 
designing and making as part of the assessment procedure. This is not the case 
for the new specifications. This aspect of the work is called a Contextual 
Challenge. It requires candidates to explore situations and identify the needs and 
wants of people in those situations. From this consideration of needs and wants, 
candidates develop their own design briefs to which they then respond through 
designing and making. This approach gives ownership of the activity to the 
candidates and enables them to pursue an endeavour which they consider to be 
worthwhile. It is through the Contextual Challenge that young people might be 
introduced to the idea of ‘design for good’ as opposed to good design. Emily 
Pilloton’s book Design Revolution (2009) is a clarion call to designers to make 
the distinction between ‘good design’ and ‘design for good’. To quote Allan 
Chochinovin, writing in the foreword, when you move from good design to design 
for good; 

… the design conversation moves from form, function, beauty 
and ergonomics to accessibility, affordability, sustainability and 
social worth. 

Allan is scathingly critical of much design activity; 

Perhaps the wholesale poisoning of every natural system 
through industrialisation are “unintended” consequences, but 
there’s a cruel irony in designers running around, busily 
creating more and more garbage for our great grandchildren to 
dig up, breath, and ingest, all the while calling themselves 
“problem solvers”’.  

If young people’s responses to the Contextual Challenge can indeed be ‘design 
for good’ then this would be a step towards behaving with wisdom in the Biblical 
sense.  
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An important aspect of design & technology since its inception has been a 
consideration of the consequences of technology. This was clearly laid out in the 
Interim Report (Department of Education and Science/Welsh Office. (1988). 
underpinned the introduction of the subject. 

There is, however, an additional dimension to consider and this 
entails critical reflection upon and appraisal of the social and 
economic results of design and technological activities beyond 
the school. 

(page 5) 

Barlex (2013) has developed this into the idea of technological perspective 
which; 

provides insight into ”how technology works” which informs a 
constructively critical view of technology, avoids alienation from 
our technologically- based society and enables consideration of 
how technology might be used to provide products and systems 
that help create the sort of society in which pupils wish to live. 

(page 152) 

In helping young people develop this perspective two lenses are important: 
stewardship and justice. Both stewardship and justice with regard to Planet Earth 
and all its inhabitants are clearly important aspects of reconciliation between 
God and humanity identified by Hutchins and McLeish in Chapter 9. Whilst many 
teachers might not approach these under the imperative of Christian belief they 
may well approach them as part of a secular moral imperative. 
 
In conclusion, some of the words of Pope Francis from his recent Ted Talk (2017) 
provide some ground rules for the use of science and technology whether we are 
believers or not: 
 

How wonderful would it be if the growth of scientific and 
technological innovation would come along with more equality 
and social inclusion? How wonderful would it be, while we 
discover faraway planets, to rediscover the needs of the 
brothers and sisters orbiting around us? How wonderful would 
it be if solidarity, this beautiful and, at times, inconvenient 
word, were not simply reduced to social work, and became, 
instead, the default attitude in political, economic and scientific 
choices, as well as in the relationships among individuals, 
peoples and countries. Only by educating people to a true 
solidarity will we be able to overcome the "culture of waste," 
which doesn't concern only food and goods but, first and 
foremost, the people who are cast aside by our techno-
economic systems which, without even realizing it, are now 
putting products at their core, instead of people.  

(At 4.27) 
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And 

Please, allow me to say it loud and clear: the more powerful you 
are, the more your actions will have an impact on people, the 
more responsible you are to act humbly. If you don’t, your 
power will ruin you, and you will ruin the other. There is a saying 
in Argentina: "Power is like drinking gin on an empty stomach." 
You feel dizzy, you get drunk, you lose your balance, and you 
will end up hurting yourself and those around you, if you don’t 
connect your power with humility and tenderness. Through 
humility and concrete love, on the other hand, power – the 
highest, the strongest one – becomes a service, a force for 
good.  

(At 15.23) 
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D&TforD&T 
David and Torben have been working together in design & technology education, 
on and off, for around 20 years. D&TforD&T is a means to enable us to 
disseminate our work and communicate with the design & technology community 
and its main vehicle is the D&TforD&T website. This allows us to bring together in 
a single place the things we are working on and thinking about, both together 
and individually. 
 
The website also profiles associates with whom we frequently work – Nick is a 
key member of this group. 
 
In particular, by doing some of our work and thinking more publicly we hope to 
draw in other colleagues from the D&T education community.  
 
The core things we use the website for include: 
§ Blogging; to share our thoughts on various things in the broad areas of D&T 

and education as well as drawing attention to interesting things we find 
elsewhere on the web. 

§ Noting courses and other CPD activities such as network meetings that we 
are involved in running. We also mention other events, such as conferences, 
that we might be either speaking at or planning to attend. 

§ Making available resources we have developed for teachers and|or pupils. 
We also use this part of the website to share our plans for resource 
development and seek both commentary on these plans and support for the 
development work – such as help with trialling. 

§ Discussion around and publicity for other projects we are involved in. 
§ Sharing the reading we are doing. We have found, over the years, that 

discussing and sharing our reading has been an important route to 
developing and keeping fresh our thinking about D&T and education as well 
as helping us keep (each other) current with new developments. We want to 
share this reading and thinking more widely by noting the books, papers, 
reports and articles that are stimulating us.  

 
 
https://dandtfordandt.wordpress.com 
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