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Abstract

In these early stages of implementation of the English computing curriculum policy reforms, there are uncertainties
with regards to the intentions of computing to young people. To date, research regarding the English computing
curriculum has been mostly concerned with the content of the curriculum, its delivery and surrounding pedagogy. In
contrast this paper seeks to explore the underlying motivation and values embedded in the computing curriculum.
We propose that this curriculum has been driven by the needs of industry and the economy. We use Schwartz’s
values to examine how the teaching of computing has been primarily embedded within the value of self-
enhancement. We conclude, that by looking at this context and the underlying value structure, we can reflect on the
dramatic effects of the narrative and discourse around the content, delivery and purpose of teaching computing to
young people. We propose the narratives of curriculum, influence pedagogy and this in turn, has a powerful impact
on the young people’s view of themselves and the world we want to equip them to create.
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1. Introduction

Since the early 1980s there has been a long, well documented, history of teaching computing and ICT in schools,
and there has been a variety of justifications for this practice (Passey, 2015). This has ranged from early attempts to
teach various levels of coding and algorithms using tools such as logo the turtle, to teaching general ICT skills such
as word-processing and spread sheets. Most recently in 2014 the new National Curriculum Framework for England
has introduced the new area of ‘Computing’ with the stated purpose of “A high-quality computing education equips
pupils to use computational thinking and creativity to understand and change the world” (DfE, 2014, 217).

In this paper we pose the question: What is the underlying context and driver of teaching computing in schools and
what are the values that these drivers imply? The values and context of the computing curriculum have the potential
to make a profound difference to how pupils approach the subject of computing.

We start this paper by looking at three key influences on the context of the computing curriculum these are; the
policy context, the academic discourse surrounding new forms of work and the digital economy. We then use
Schwartz’s basic human values to look at the value structures of the computing curriculum and how different values
place the computing curriculum in one of two distinct narratives of education. We conclude by looking at how these
narratives impact on pupils as they learning about computing.

Although much of current research surrounding the computing curriculum is related to delivery and content, there is
a clear need for further research that examines the fundamental values, motivations and impacts of teaching
computing to young people.

2. Literature and Policy Context

There are two fields which can be seen as attempting to describe the what the world of work will look like for pupils
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in the future. These broad areas are: first the attempts of a number of theorists (such as Peter Drucker and Alan
Toffler) to envision the future of work, second the shift in the UK towards what is called the ‘digital economy’.
Even since early advances in computing there has been a recognition that digital technology would have a profound
effect on the workplace. In the past 20 years a new kind of ‘economy’ has been identified which is reliant on digital
technology. The digital economy (under its many guises such as the “new economy”, “Knowledge economy” or
“network economy”) has been identified by UK policy makers as a major driver of economic growth (Innovate UK,
2015). There is appears to be an overt influence of this conception of the digital economy and digital economic
policy on the computing curriculum. In this section we give a brief overview key influences on current English
computing curriculum, briefly outlining the digital economy policy context, presenting an overview of digital
economy literature, and the literature context surrounding ‘new forms of work’.

2.1 A New form of Work

The industrial revolution created dramatic shifts in social, and therefore work patterns. By the 1950s, theorists began
to reflect on the impact of these shifts and the impact these had on the nature of work, and the potential
consequences of these changes. Drucker observed that due technological advancements of the industrial revolution,
and the application of scientific management in the early 20th century, its concepts had become deeply entrenched
in the specific notions of productivity in the workplace. Drucker proposed that workers would need a wider range of
‘soft skills’ to fully participate in work places of the future (Drucker, 1959, 67). As digital technology advanced
further the futurist Alvin Toffler proposed other significant changes to the life and work of the individual citizen,
proposing the ‘electronic cottage’ as the place where citizens of the future would both live and work (Toffler, 1980,
2006).

A range of authors have continued on from Toffler and Drucker making predictions about new forms of work
ranging from mass unemployment to employees being liberated from much of the dull, dreary and degrading aspects
of employment (Nolan, 2002, 150; Ang and Parvi, 1994, 122; Methuen, 1980, 303). Looking back at the research
that had taken place since the 1980s, when the information revolutions started to take effect, it seems that almost
every potential form of work had been predicted at some point, these ranged from the profoundly utopia, such as
Toffler’s The Third Wave, to the deeply pessimistic (Baldry, 2011). The application of ICT to services had two
significant consequences, firstly services became ‘interactive’ requiring more soft skills, and secondly services could
be produced in place and consumed in another (ibid).

In fact, a number of theorists have proposed that having technical ICT skills alone are not enough have influence in
the modern workplace (Rose, 2002, 167; Chillas, et.al., 2015, 4). A wide range of skills beyond just technical
knowledge are important for success the future of world work: “English, project management and organisational
skills, team working and communication skills, and both creativity and systematic ways of working” (Holtgrewe,
2014, 16).

2.2 Digital Economy

These findings are reflected in recent attempts to explore the ‘digital economy’. As Drucker in the 1950s was
describing how the skills of the industrial age were no longer appropriate, the development of the ‘digital economy’,
can be classified as the emergence of “The Second Machine Age” (Brynjolfsson & McAfee, 2014). In this second
machine age there is an increased capacity of technology to take on a wider range of tasks both manual and
intellectual. Will it be that, working in the ‘digital economy’ may have little to do with being able to ‘use’
technology but, rather, learning how to ‘work with’ robots and algorithms (Brynjolfsson & McAfee, 2014, 94).

The danger of this new world of work in a digital economy is, that with a push for greater productivity, companies
are able to employ fewer workers, a future that allows a few people to become very wealthy, and leading to the
majority of workers being worse off (Keen, 2015, 61).

In terms of looking at the skills needed to generate value in this new economy, digital labour can range from highly
creative tasks to projects where the person working may not even be aware of their contribution, such as conducting
a web search (Fish & Srinivasan, 2011). For example, the social web appears to be free, however there are both
costs and benefits (Scholz, 2013, 2). There is a price even for ‘free’ products and services on the internet and that



instant is where digital labour exists, in the clicking of an accept box, in downloading of a file, in the completion of
a search algorithm (Lanier 2014, 11).

If the claim is that the computing curriculum is preparing young people for the digital economy then we must first
ask the questions presented by Scholz:

“What does it mean to be a digital worker today? The internet has become a simple-to-join, anyone-can-play system
where the sites and practices of work and play increasingly wield people as a resource for economic amelioration
by a handful of oligarchic owners” (Scholz, 2013, 1).

If the digital economy is ‘simple-to-join’ is there a need to teach pupils computing skills? Or is there more of a need
to prepare young people for the new power dynamics and structures of being a digital worker? We are asking
whether even if the purpose of the computing curriculum is overtly to prepare young people for a world of work and
a digital future, the implicit purpose of the curriculum is far more about embedding a value system and subjectivity
surrounding how young people relate to digital technology and the world of work.

2.3 Policy Context

The stated aim of the computing curriculum is to: “ensures that pupils become digitally literate — able to use, and
express themselves and develop their ideas through, information and communication technology — at a level suitable
for the future workplace and as active participants in a digital world” (Department of Education, 2014).

Implicit in this statement are preconceptions about what it means to be ‘digitally literate’, which “information and
communication technology” are being referred to, what sort of “digital world” is being envision and what is meant
by “active participation”. By briefly exploring in this section the future of work and the digital economy we hope to
develop a working conception of the context out of which the computing curriculum has emerged and the future it
eludes to.

Specifically, the argument has been put forward that the purpose of teaching computing, as advanced in the
curriculum itself, is to prepare young people for jobs of the future (Livingston & Hope, 2015). This argument
follows a prolonged discussion surrounded the effectiveness of the ICT curriculum to prepare young people for the
modern workplace (Lgcplus.com, 2001, Lgeplus.com, 2002).

As the trajectory of education since the 1980’s has increasingly become linked to industry, policy makers, further
more emphasise that the UK needs a highly technical workforce, in order to “compete with their international
counterparts for the best jobs and for the British workforce to have the right skills to compete in a global
economy”’("Maths and science must be the top priority in our schools, says Prime Minister - Press releases -
GOV.UK", 2014), and that merely being able to use ICT effectively will no longer be enough in the 21st century.
This comes alongside the recognition that the prior ICT curriculum had been inadequate in preparing young people
for these jobs (Mitchell, 2013).

It seems that it was hoped that this reinvention of ICT as broader topic of computing would provide industry with a
workforce that had the skills and problem solving abilities to drive the UK digital economy forward as well as
digitally engaged members of society able to contribute to a digital world. As the Conservative government released
their plans for a ‘National College for Digital Skills’ for world-beating digital and coding, this formed part of their
“... long-term economic plan for Britain - making sure our children have the skills they need to thrive and get on.
And by sticking to it, we will lift our children horizons and pull our country up in the world” ”("Maths and science
must be the top priority in our schools, says Prime Minister - Press releases - GOV.UK", 2014).

3. Narratives and values of the England’s Education System

We consider that there is a single narrative that dominates England’s computing curriculum. This is the narrative of
education that emerged in 1988 with the establishment of the national curriculum and the centralisation of education
policy in the UK, which has sought to use standardisation to create a “regime of state-controlled curricula, testing
and assessment” (White, 2012, 506). Through this ‘regime’, increasingly, the purpose of education has come to be
aligned to support social and economic progress (Shuayb and O’ Donnell, 2008, 24). These reforms were brought in
to with the ultimate goal to raise academic standards and enhance the employability skills of pupils to meet the
coming economic needs of the country (ibid, 11).



Economic growth has remained central to the National curriculum even as it has been reformed first by New Labour
in 1999 with the emphasis on “skills for the economy” and again by the Conservative/Liberal democratic coalition in
2011. In 2010 the education secretary Michael Gove commissioned the Wolf Report (2011) which further linked the
prioritisation of vocational education with economic growth.

This narrative has underpinned the coalition and conservative government’s approach to education and aligns to a
very specific set of skills, values and attitudes which are thought to be needed for the workplace. We have examined
the educational roots of this dominant narrative, conducting an analysis of which values are implicit within the
teaching of computing in education.

3.1 Values underpinning the narratives

We have applied Schwartz’s (1992) theory of basic human values, to the narrative of education policy. Whilst many
authors, and philosophers have offered their own perspective on what universal values are and their content,
Schwartz's theory of basic human values offers an empirically tested model of universal values presented in a clear
manner which illustrates the interrelationships between value types. Schwartz identifies ten motivationally distinct
types of values that are most likely to be recognised across different cultures, these are: power, achievement,
hedonism, stimulation, self-direction, universalism, benevolence, tradition, conformity and security (Schwartz and
Boehnke, 2004, 231). Holmes et al. (2012,17) discuss how the ten basic values types, consist of 58 specific values
and are divided along two major axes, to produce four categories of high level value types.

1) Self- enhancement vs. Self-transcendence. These high level types of values represent individual pursuit of status
and success (Holmes et al., 2012,17), compared to the concerns of ‘bigger than self’, which includes collective
concerns of others and the environment and concern for ‘self-development’” (Crompton, 2010,10).

2) Openness to change vs. Conservation. Openness to change includes stimulation, self-direction and some types of
hedonism value types. Conservation values include those of security, maintaining tradition and conformity and
order.

It is these four categories of high level value types that will form to form themes of the narratives told by the
National Curriculum in England (2014), computing curriculum and the wider discourses of the UK’s education
system.

3.2 Self Enhancement narrative of the computing curriculum

In 2011 the Framework for the National Curriculum, A report by the Expert Panel for the National Curriculum was
published by the Department for Education. The report recommended that:

“Information and communication technology is reclassified as part of the Basic Curriculum and requirements
should be established so that it permeates all National Curriculum subjects. We have also noted the arguments,
made by some respondents to the Call for Evidence,that there should be more widespread teaching of computer
science in secondary schools. We recommend that this proposition is properly considered” (DfE, 2011,24).

As the computing curriculum has been shaped by the wider discourses around the ‘digital economy’, and the need
for increasing the Science, Technology, Engineering and Mathematic (STEM) ‘pipeline’ in education. This
‘pipeline’ has been, and still does remain a concern in the wider social and political context. In 2014 David
Cameron, stated he wanted to “ensure future generations are able to compete with their international counterparts for
the best jobs for the British Workforce to have the right skills to compete in a global economy”
("GOVERNMENT'S ICT INITIATIVE CONTINUES TO PLAY IMPORTANT ROLE, SAYS SECOND OFSTED
REPORT.", 2002). Statements such as this communicate self enhancement values such as; wealth, success,
ambition, capability, intelligence, power. These values implicitly strengthen the narrative as computing curriculum
as key to promoting self- enhancement values. Narratives and values have recently become an area of interest in
studies that explore concerns over the feeding STEM ‘pipeline’, O'Neil et.al. (2014,150) highlights that “Due to the
wider framing of education, narratives around STEM tend to default to individualism, success and wealth rather than
a collective concern”.

However, the role of inclusive values, or the incorporation of self-transcendent values into STEM subjects, is
appearing to recognised from a number of studies. Goldweber et.al. (2013,59) explore computer science(CS) in the



context of social good. By teaching CS in the context of education it seeks to “convey and reinforce computing’s
social relevance and potential for positive social impact”. Their discussion gives a compelling argument on how
learning the technical skills of CS can be greatly enhanced by contextualised learning in the domain of self-
transcendent values. What we think this demonstrates the contradiction between the policy context which is
underpinned by a desire to deliver self-empowerment value through the computing against broader social desire to
have self-transcendent values embedded into area of computer science. What is clear is that values are only being
taught implicitly and are explicitly neglected from the STEM context (Kopp et al. 2016).

3.3 Changing the narrative of the computing curriculum

The computing curriculum has been built upon the premise of development of skills for instrumental purposes.
Fitting the wider dominant narrative of skills for economy whereby the curriculum develops tools needed to succeed
and as an individual in an increasingly digital world. If we view the computing curriculum as a system, we can take
the overarching narratives of education and create two definitions of what kind of education system the computing
curriculum is for.

These two narratives are:

1) Computing curriculum is a system for developing capability and intelligence for personal self enhancement to
support an individualist society. This accumulates into the world view that education is a means to an end, a means
to develop individual skills for financial gain and success, that within itself contributes and perpetuates to the self
enhancement of the wider social and political context.

Or

2) The computing curriculum is a system to empower individuals to develop capability and intelligence for self-
transcendent values to support a collective society. This could accumulate into a world view that education is an
ends within itself, a means to enjoy learning for learning's sake of self-development and to and develop individual
capability that supports collective prosperity.

We feel that the first narrative represents the overall direction of the broader national curriculum, which is
encouraging pupils to prepare to use computing skills in a future world dominated by the digital economy. Although
there is some evidence that the second narrative is gaining increasing attention, there is little indication that this
second narrative will become the main driver of computing education in school. Considering the dominant narrative
of the computing curriculum we will next consider how this may be internalised by pupils.

4 How to think like a computer scientist

We propose that having understood the context, values and narratives of the computing curriculum it is worth
considering the potential affect on the pupils subjected to this curriculum. In this section we will look at how pupils
are shaped in to subjects who think ‘like a computer scientist’” through engagement with the computing curriculum.
Although there is a wide range of ‘subjectivities’ and affects of this curriculum we feel that in light of the values,
and narratives resulting from these values, the overt subjectivity that is produced is one of rationality and economic
self enhancement.

To consider how pupils are shaped into subjects through the curriculum we are drawing on Foucault’s conception of
subjectivity as set out in Discipline and Punishment (1995), which proposes that the subject is formed out of a power
relationship, which through governmentality controls the types of subjectivities that are available to the individual
(Foucault, 1995, 785).

We question the assumed purpose of introducing a more comprehensive curriculum on computing, and also the
effect of the content of that curriculum as it is within the interaction of the content and the purpose of content that
we see a power based relationship with the pupils engaged in learning. It is in this intersection where the pupils
builds a relationship with the topic and develops a sense of subjectivity, in relationship to that topic.

What kind of subjectivity is shaped by the narratives of the computing curriculum?

This relationship is reflected in the term “Computational Thinking”. Computational thinking is seen as a key skill
for a world where working with computers will be essential, and should be integrated in the classroom from an early
age (Wing, 2008). Computational thinking is not strictly ‘thinking like a computer’ but is a process of problem



solving which mirrors the steps that a computer (or a computer scientist) might take. Computational thinking should
be seen as including the following concepts: algorithms, logical reasoning, decomposition of complex problems,
identifying and using patterns, using abstraction to solve problems (Berry, 2014).

When implemented it encourages pupils to approach problems in a very specific way, and see the most efficient (if
not the only) way of solving problems as the application of computational logic. This in contrast Resnick (2012)
who sees the potential in teaching computing and computational thinking as a way to deliver creativity and
collaboration. The tight definition of how the curriculum as it is currently presented and delivered is rooted in
teaching specific skills, the computing curriculum has become a place for reproducing and defining a social self, for
transmitting an aspect of the social and defining a context for subjectivity.

2.1 The Subjectivity of the Computing Curriculum

In these contrasting approaches the to computational thinking we see again the dualism of the self-enhancement
values in contrast to self-transcendent values. The context of the of the computing curriculum in England means that
the approach to computational thinking which focuses on logic is seen as useful for the emerging digital economy
while the creative approach is being sidelined.

The subjectivity of the pupils is shaped by this power structure, which frames computing and computational thinking
as a ‘rational’ approach to the world which will help them ‘advance’ in a work context. Pupils are guided directly
toward the context of the digital economy. Computing for the pupils rather than being a general inclusive skill, is
specifically framed to be a skill for the digital economy.

To understand the effect of education on subjectivity we first point to the work of Paul Willis in 1977, who observed
how the education process was even at that point prioritising a degree of individualism, and certain kind of work
ethic. He saw how in school it was "common practice of use the threat of the future [work] and the competitiveness
of the world of work to drive a wedge into the solidarity of the group" (Willis, 1981, 164). This is similar to how
the conception of the digital economy and the threat of being ‘left behind’ in the digital age is being used in the
current computing and STEM education to prioritise a learning of computing skill in order to be prepared for the
new world of work.

The subtext and narrative of the computing curriculum is one of a highly technical, rational subject working
primarily for self-enhancement goals in a covert shaping of subjectivity. It is our contention that the computing
curriculum has been redesigned to reflect the new realities and the need for the highly skilled flexible workers who
possess requisite technical skills in management, information handling, communication, problem solving, and
decision making (Peters, 2009, 66-67). This image of the future worker has these specific skills framed within terms
of economics, self enhancement, and a computational logic.

5 Conclusion and Recommendations

In this paper we have sought to examine the underlying purpose of the computing curriculum by looking at the
context it has be developed out of, looking at the values which are present within in and be revealing the narrative of
education which it fits within. We feel that given these factors pupils are being shaped to approach computing from
a specific perspective.

In conclusion, we feel there is room for significant further empirical and theoretical research that goes beyond
purely examining the content and delivery of computing in schools but takes a deeper look at the context and values
that are instilled within that content and delivery. Currently, there seems to be little examination of the values
embedded within the computing curriculum and this has meant that the main drivers of teaching computing and
computer science have been centred around the policy motivations of preparing young people for new world of work
in the digital economy.

Although there is a strong argument that pupils will need these skills to engage in the digital economy, these are not
the only skills they will need for the digital economy nor is this the sole use of computing skills. By so rigidly
defining the power structure within which pupils learn about computing, as their subjectivity is shaped these other
possibilities are closed down.



We feel it is essential that the discourse of computing education in schools is seen to include these more
fundamental questions in regards to teaching computing in school, and how the subjectivity that the curriculum
imposes, can in turn, influence the way children learn computing in order to ‘change the world’. What we really
need to be asking is what sort of world are we influencing them to create?
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