History for the Present

The Christian Brothers Technology Education Project 1985 — 1992, AI and the
Commodification of Education

John Heywood

MA MSc Litt.D FIEEE FASEE, FIEI (hon) FCP

Professorial Fellow Emeritus of Trinity College Dublin-The University of Dublin

Shortened version presented at a meeting of REEL (Research to Empower Educational Leaders Group-contact swan.verity@gmail.com) on 29"
May 2017 at Drumcondra Education Centre



Dedicated to the Memory of the late

Rev. Brother Leo Canny
Sometime Chairman of the Secondary Teacher Registration Council
and
Rev. Brother Plunkett Nolan

Sometime Principal St Mary’s Christian Bothers College of Education



History for the Present

The Christian Brothers Technology Education Project 1985 — 1992, AI and the Commodification of Education

Abstract: Changing patterns in the structure and content of work coupled with the increasing cost to students of higher education suggest that
the structure of the curriculum, its content and the philosophy that drives it needs to be re-visited. That philosophy is utilitarian and concerned
only with the economic good. As such, students are regarded as commodities rather than as persons. The economic good, prevails over personal
good and social good. The argument in its favour first aired in the Edinburgh Review in 1809 prevailed over the literary education promoted by
the University of Oxford. It replaced the idea of a place of “universal knowledge” with a place of “specialist knowledges”, and promoted the
sciences and technologies at the expense of the humanities. It has emphasized the “specialist mind” at the expense of the “enlarged mind”, and
lost the charism of community.

Organizations and society require individuals to be adaptable and flexible, and able to take up employment that is “far” from what they
envisaged. Such an undertaking requires the development of an “enlarged” mind for which current arrangements of the curriculum and
instruction are not well suited. The need for new models of the curriculum is apparent.

There are several models in the literature that offer a way forward. One of them was developed in the in the period 1985 to 1992 by the Christian
Brothers and members of the Division of In-Service Education of the University of Dublin. A template was produced that may be applied at any
level of education. Whereas in the medieval university Latin was a necessary study, in this model Engineering and Technological Literacy is the
core subject. The model attempts to reconcile the personal with the social and the economic.

The purpose of this text is to discuss present day relevance of this model within the context of the two hundred year old and continuing debate
about the usefulness of knowledge. It begins with a restatement of the problem in terms of the commodification of students. The two sides of the
debate as presented between 1809 and 1811 and again in 1852 in Dublin, Edinburgh and Oxford are summarised. This debate is resurrected
because of its relevance to the increasing costs of higher education, and the impact of Al and technology on all levels of education and work.
How the curriculum should respond to these changes is discussed using the model developed for the Christian Brothers Technology Education
Project.

1. The commodification of education

In 1809 the Reverend Sydney Smith in a review of a book Essays on Professional Education by Richard Lovel
Edgeworth in the Edinburgh Review declared the principle of utility in education as, “ the only proper criterion of
every branch of education [that is] - its utility in future life.” [1, 2]. This review was intended as a criticism of the
classical education offered by the University of Oxford. It occasioned a debate about the purposes of university
education the content of which has largely been forgotten. I shall argue that this has been to the detriment of our
understanding of what a university education should be about.

The picture that we have of the present day university in the UK and Ireland is of an institution that is based on the
principle of utility as expressed by the Reverend Smith but with the important substitution of “work” for “life”.
University education has been supported by governments because it is conceived to be an “economic good”. The more
people who have a higher education the better off the economy shall be. But it is a particular kind of higher education
that is valued, namely the provision of courses for the production of large numbers of graduates in what are now called
the STEM subjects.

The idea that the nation is short of STEM qualified people has not only persisted for very many years in the UK and
Ireland but in the United States in spite of evidence that neither politicians or academics who support that view
actually understand what is happening in that particular part of the world of work [3]. This view has been to the
detriment of development in the humanities. A university is no longer perceived as a place of “universal knowledge”.
While the number and range of subjects that can be studied has increased considerably, each is a specialism without
interconnection between them. Doubts have also been expressed about the relative value of some of these new degree
programmes in terms of their ability to ensure high return jobs, that is, their economic usefulness [4].

Beyond that governments have not only listened to industrialists complaints about the curriculum [5] but they have

also been persuaded that business models should be used by the universities to manage their resources. A rather

‘ancient’ model of management by objectives has been forced on the universities for this purpose. Since, it was found,

and it became a selling point, that those who had obtained a university degree earnt substantially more over a life time

than those without a university degree, (a difference that has come to be known as the “graduate premium”), it was

argued that students should pay for their higher education by means of loans which would be repayable as soon as the
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graduate obtained a specified level of annual income [6]. To put it in another way university education was an
investment which should be paid for by the participant irrespective of the State’s requirement for such participants. At
the same time funding should be directed toward those subjects thought to have most impact on the development of
the economy.

Crudely put, governments came to take a business view of students as products or commodities that have to be guided
into occupations thought necessary for the economic good of the State. Society and the economy are confluent and the
prevailing philosophy is utilitarian. It prevailed over the Oxford model, and coupled with the explosion of knowledge
that was taking place (during the second industrial revolution), the foundation of the “university of specialisms” was
laid. However, even though the context has changed, the principles that charged that nineteenth century debate remain
of importance as the sections that follow will show.

2. History past-the battle of 1809 - 1811

It is not possible to enter into any great detail into the response to the Reverend Smith by Edward Copleston because
his reply written in 1810 was a pamphlet 187 pages in length! We are, however indebted to the Irish Jesuit Scholar
Fergal McGrath who in 1962 critiqued the debate in detail [7]. He considered that the “views of lasting significance
that emerged from that debate were;

1. All education conduces to some good. This is agreed on by both.

2. This good may be the immediate improvement of the human race, either materially, intellectually or
spiritually. Smith implies that this is the only good to be aimed at, and perhaps unwittingly stresses the value
of material good.

3. Or it may be the training of the mind to produce such good ultimately. This is the aim stressed by Copleston.

4. Literature has a peculiar value in this training of the mind.

5. Classical literature above all others is fitted for this task™ [8, p28; and for the meaning of literature 9].

McGrath in noted in his summary that, “in passing [that] there were two fundamental considerations which neither
contestant thought of, or at any rate formulated: firstly, that the most essential part of intellectual training is in the
realm of philosophy and theology, and secondly that it is impossible to come to any satisfactory definition of utility or
of its various degrees, unless one has a definite conviction as to the whether the end of man is temporal happiness or
something beyond it” [10, p33].

This remains the position today except that most people, it would appear, take a temporal view of the purpose of
humanity. But, it cannot be argued that the policies of higher education promoted in the last thirty or more years have
promoted the greatest amount of happiness which is the goal of utilitarianism [11]. If anything it may be argued that
higher education has become more divisive as between those who have it and with alarming consequences for those
who don’t. For example, Nobel Laureate Angus Deaton and his wife Anne Case have within the last month reported
that “while mortality rates continue to fall among all education classes in most of the rich world, middle-aged non-
Hispanic whites in the US with a high school diploma or less have experienced increasing midlife mortality since the
late 1990’s. This is due to both rises in the number of “deaths of despair” — death by drugs , alcohol and suicide- and
to a slowdown in progress against mortality from heart disease and cancer, the two largest killers of middle age” [12].

3. History past- the idea of a University 1852

1852 in this context is best known for the delivery of Blessed John Henry Newman’s lectures on the foundation of the
Catholic University of Ireland that were subsequently published as “The Idea of a University” which for some became
the bible of liberal education [13]. In the seventh of the published lectures he dealt with the question of usefulness.
Some critics such as Dwight Culler believed that it was to the detriment of the case that Newman made in an earlier
discourse for what might be called “useless” knowledge. In my view he could hardly avoid this discussion and we are
the better for it since this debate has not gone away. Newman’s discourse includes extensive quotations from
Copleston and Davison in support of his argument, and ends with what is probably the most quoted statement on what
university teaching is all about (exhibit 1). But before that he summarises his position [...] “that that training of the
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intellect, which is best for the individual himself, best enables him to discharge his duties to society [...] If then a
practical end must be assigned to a University course, I say it is that of training good members of society” [14]. It is
clear that this begins with the person who is the source of belief and behaviour.

In 1852 Sir William Hamilton who was professor of logic and meta physics at the University of Edinburgh, another
critic of the Oxford system, distinguished between liberal education and professional training in a way that McGrath
considers Newman would have approved. Hamilton wrote: “In the former respect, the student is considered as an end
unto himself; his perfection, as a man simply, being the aim of his education. This is the end proposed in what is
academically known as the Faculty of Arts or of Philosophy. In the latter respect, the learner is not viewed as himself
as an end, that end being now something out of himself; for not his perfection as a man, but his dexterity as a
professional man -in a word, his usefulness as an instrument, has become the aim of scientific preparation” [15].

The need to resurrect this debate is apparent for two reasons. First, the cost of higher education, and second the impact
of Al and changing technology on all levels of education and work.

University training is a great ordinary means to a great ordinary end: it aims at raising the intellectual tone of society, at
cultivating the public mind at purifying national taste, at supplying true principles to popular enthusiasm and fixed aims
to popular aspiration at giving enlargement and sobriety to the ideas of the age, at facilitating the exercise of popular
power, and refining the intercourse of private life. It is the education which gives [persons] a clear conscious view of
[their] own opinions and judgements, a truth in developing them, an eloquence in expressing them; and a force in urging
them. It teaches [them] to see things as they are, to go right to the point, to disentangle a skein of thought, to detect what
is sophistical; and to discard what is irrelevant. It prepares [them] to fill any post with credit, and to master any subject
with facility. It shows [them] how to accommodate himself to others, how to throw himself into their frame of mind, how
to bring before them his own, how to influence them, how to come to an understanding with them, how to bear with them.
[They] are at home in any society, [they] know when to speak and when to be silent, [they are] able to converse, [they
are] able to listen, [they] can ask a question pertinently, and gain a lesson seasonably, when [they] have nothing important
[themselves], [they are] ever ready, yet never in the way, [they are] a pleasant companion, and a comrade you can depend
upon; [they know] when to be serious and when to trifle, and they have sure tract which enables [them] to trifle with
gracefulness and to be serious with effect. [They] have the repose of mind which lives in itself, and which has resources
for its happiness at home when it cannot go abroad. [They have] a gift which serves them in public and supports [them] in
retirement, without which failure and disappointment have a charm. The art which tends to make a [person] all this, is the
object which it pursues as useful as the art of wealth or the art of health, though it is less susceptible of method, and less
tangible, less certain and complete in the result.”

Exhibit 1. Extract from Newman’s discourse VII on Knowledge and professional skill. (Newman, J. H. The Idea of a University Defined
and Illustrated. 1947 edited with an introduction by C. F. Harrold. London, Longmans Green. P 157.

4. The costs of higher education

The movement to mass higher education from the 1960°s was accompanied without any detailed discussion of the
aims of higher education. At the same time there has been grade inflation accompanied by career deflation. By the
latter is meant the backwash effect whereby employers, as for example in Ireland, who in the past would have
employed students holding good Junior certificate qualifications at 15 or 16, in many instances now require Leaving
Certificate qualifications from students who 17 or 18 years of age. Similarly where a Leaving Certificate would
qualify for a particular job, now a degree is required. In the United States as long ago as 1990 a High School Diploma
was more or less regarded as useless, and there is similar qualification inflation [16]. The result is that a degree has
become an imperative.

If it is correct that higher education is in a bubble, the cost of maintaining the present structure of higher education
may increase to the point where many families may not be able to afford the additional loans that their offspring will
require to see them through university, and the burden will fall on those children. More and more families are likely to
be affected as job structures change, and wages and salaries fail to increase at an appropriate rate. Consider the fact
that in the period 1970 to the present U.S labour compensation share in net income has remained relatively constant,
while real product compensation has risen dramatically (17). In the period 1990 and 2009 the price of tuition fees rose
by 274% between 1990 and 2009 which was more than the price of any basket of goods or services (18).



The net effect in the US is to drive a division between those who can afford loans and those who cannot really afford
loans. Sara Goldrick-Rab describes the average net increase in the price of college education for the top 75 percent of
the socioeconomic spectrum as moderate. Contrast that with the bottom quartile of the population have seen a rise
from 44.6% of their income in 1990 to 84% today (19). Nothing could be more divisive.

However, Beth Akers and Mathew Chingos argue that more accurate pictures are needed of how loans are affecting
different sectors of the population. Their inquiries led them to believe that there was no systemic loan crisis [20] But,
the matter is more complicated than it seems as a recent British study shows. For whatever reason, it shows that
students from poorer families are likely to earn less over a lifetime by about 10% at the median [21] than students
from more wealthy families. There are also considerable differences in re-numeration between subjects studied and
institution attended. However, neither of these reports null the proposition that there will be a crisis if there is little or
no economic growth and incomes do not rise proportionally, and/ or there are significant structural changes in the
workforce.

5. The changing structure of work and education

The so-called rise of populism in Europe and the United States exposed deep seated problems in the structure of work.
Globalism saw the displacement of jobs from mature industrial countries to countries in the developing world where
labour is much cheaper. Similarly, in the UK it is believed by many workers that jobs have been lost in agriculture and
construction to employees from Eastern Europe who are willing to accept lower wages. At the same time it became
clear that in some industries, in particular the motor vehicle industry, robots were replacing workers. While this had
been understood for many years the impact of technology on jobs is only just becoming to be appreciated. One study
has estimated that 47% of total U.S employment is in the high risk category, jobs that is, that could be expected to be
automated relatively soon. [22]. There has been no dearth of newspaper and magazine articles on the topic during the
last year [23].

It is important to remember that the substitution of labour by technology is a function of the relative costs. If the
technology is too expensive, a substitution will not be made. Some argue that some jobs will be safe because the costs
of substitution will be too great.

Somethings are clear. First, to date the digitisation and automation of tasks has primarily affected unskilled, low
skilled workers, and low wage occupations [24]. Second, Al is beginning to impact on the jobs of the lower middle
and professional classes. The Susskind’s, Father and Son, conclude that “increasingly capable, non-thinking machines
will displace much of the work of human professionals” [25]. There is no shortage of writers who believe that the role
of the teacher, especially the role of the teacher in higher education will be transformed [26].

Third, it is by no means clear what will happen in the future. Some believe, that as has happened since the end of
World-War II, new jobs will arise as old jobs are lost to automation. This optimistic position seems to be held by
many politicians [27]. A less generous scenario is that technology will be disruptive of jobs and that for some time
there will be job losses before the system eventually pulls out of the dip. Some R and D is focussed on how to
combine humans and computers to best achieve some tasks, and some authors are very cheerful about the possibilities
[28; 29].

Looked at from the perspective of the positive value we place on work, the “pessimistic” forecast suggests that “an
increasing number of professionals must be absorbed in a decreasing range of types of task (namely, those in which
professionals still have the advantage). In short , it will become ever more difficult, as time passes and machines
become increasingly capable, to ensure that there is enough reasonably-paid employment for professionals” [30, p
290]. The Susskind’s who made this prediction were very clear that they were, “not predicting that the professions will
disappear over the next few years. We are looking decades ahead [...] and anticipating an incremental transformation
and not an overnight revolution” [31, p291]. While this may appear to be sanguine, it is their contention that we have
to begin to consider the choices we will have to make now.

Of considerable significance for the curriculum is the Susskind’s belief that tasks that require the making or
supporting of important moral decisions “are unlikely to be passed over to a machine”.



Fourth, many professionals in pursuit of their careers have made several work changes during their lives. In the future,
however, they may be forced to take a change of direction because of redundancy. At the same time many companies
may prefer to recruit younger people because they are thought to be more creative, and are cheaper to employ. This
means that professional workers will have to be more adaptable and flexible than they have been in the past which
promotes the question, “does the present education system prepare them for such a future?”

There seems to be common ground between the various reports as to what is required from the education system in
terms of the skills it should develop. The authors of Information Technology and the U.S. Workforce drew attention to
the fact that employers want both domain knowledge (things one knows) and specific skills (things one knows how to
do) [p 108, 32). They go on to say that “it is unrealistic to assume that all members of the U.S. populace should be
able to interchangeably attend any model of educational institution and receive interchangeably robust experience to
attain broad knowledge, a vast array of specific skills, and fluid access to any element of the workforce.” They went
on to emphasize three areas of capability that educational institutions should attend to viz “(1) general adaptability as
evidenced by critical thinking and flexibility of learning approach, (2) capacity for lifelong learning and, [...] social
skills” (p 109-110).

Inspection of earlier reports in the U.S [33], and U.K [34], suggest that the abilities to think in terms of systems and to
synthesize are key skills. While the inclusion of the social or interpersonal skills dimension is one that is repeated in
other reports, there is no evidence that the “personal” is considered to be important. Summarisng the views of the
Scottish philosopher John Macmurray on education Costello writes, “Education [...] must aim to serve both realities at
once but with a vision that situates the functional, social goal (learning skills and aptitudes) as a subordinate
dimension within the cultural one (personal formation and development in community). These are not two separate
kinds of education but two aspects of the same education process [...]. It is impossible to teach any technical growth
whatever without producing some cultural effect. Equally it is impossible to enhance expression without stimulating
growth in technical competence. But the latter should be integrated within the former and directed to its service. In
other words, every growth in technical know-how should be taught in the context of responsibility - to people and to
our culture” [35], and I would add to ourselves.

In terms of the thesis offered here, it provides for the reconciliation of the personal and professional identities.
How then should the curriculum and structure of the education system respond?
6. The curriculum

The 1809 debate caused a debate about the relative merits of what was called a literary education on the one hand, and
on the other hand education for usefulness. “Literary” as conceived then was akin to a general education. This debate
is alive and well. A strong argument exists that without the kind of education described by Sir William Hamilton the
skill of transfer will not be acquired without difficulty. By transfer is meant the ability to bring the knowledge that we
have to the solution of previously unseen problems. For convenience the transfer that takes place within subjects may
be called “vertical” given that new learning is acquired, and there is an addition to the stock of procedural and tacit
knowledge. Engineering educators would claim that that is the purpose of the engineering curriculum. It should be
noted that even within a subject transfer may be difficult.

Consider now the problem that is created when a person has to make a complete change of job. This requires an ability
to learn within a new situation which may be much more difficult. For convenience I call this “horizontal” transfer
since the person concerned has to move to areas of thought and activity where the usefulness of his or her procedural
and tacit knowledge may not be readily apparent.

Adaptability is characterised by the ease with which a person can transfer knowledge and skill within and across
disciplines. Ease of adaptability is a quality of an enlarged mind. It arises from a person’s ability to think and reason.
It is these abilities applied across a range of subjects that enlarge the mind. The one thing in which we are all engaged
is reasoning. We are all engaged in “deducing well or ill, conclusions from premises, each concerning the subject of
his own particular business”- “The man who has learnt to think, and to reason and to compare, and to discriminate and
analyse ...will not at once be a lawyer [...], or a physician, or a good landlord, or a man of business, or soldier, or
engineer, or chemist [...] but he will be placed in that state of intellect in which he can take up any one of the sciences,



or callings I have referred to, or any other for which he has a taste or special talent [...]” [36]. That is the essence of an
educated person.

But in today’s understanding “transfer” will not take place if these subjects are taught independently of each other
[37]. Since transfer will only occur to the extent we expect it to occur, the curriculum has to show how it can occur in
what might be best described as interdisciplinary or trans-disciplinary situations. The failure to approach study in this
way is the reason why a general education that comprises the study of a number of independently organized subjects is
not liberal. But, “how can a basic liberal education link with the professional?”

The solution to be offered here is to be found in the origins of the Christian Brothers Technology Project.

—~ _ The mind ____7__.//

Exhibit 2
7. The activity (process) of engineering, and its product-technology

Exhibit 1 shows a model of the interrelationships between the areas of knowledge (engineering) and the achievement
of a technological artefact for society and the economy [38]. When it was first sketched by Michael Murray, Glyn
Price and myself in Glynn Price’s room at Manchester University it was a three legged stool without support bars.
Neither did it have a base. These legs represented the technological aspects of engineering; research, development,
data acquisition, information technology, and design; manufacturing data and production; marketing data and sales.
The first two legs are the domains of engineering science, design and manufacturing. The third leg is the knowledge
domain of business, legal and economic understanding.

Using this model we tried to sell the Christian Brother’s Provincials (leaders) a technology project with the aid of the
thinking that led to the sketch. But they confronted us with the question, “Why should the Christian Brothers involve
themselves in a project that is valueless?” or, words to that effect. That is how the base came to be added. It represents
the person. The mind which supports the whole activity is the source of our values, beliefs and technical
understanding: it is the source of the attitudes and opinions that we bring to the different social systems we have to
occupy; it is the driver of our actions. Understanding how our beliefs and values (moral and otherwise) are formed is
important for our conduct as engineers and individuals. It is at the core of any programme of liberal education. It



governs how we adapt to the plurality of social systems in which we live. It belongs primarily to the domains of
philosophy and theology.

It highlights the need to understand how technology interacts with society and the person. Every individual needs to
know how technology is able to control both society and individuals. The issue of “fake knowledge” means that we
have to have an understanding of the concept of “truth” [39]. There is some understanding of pupil bullying on the
internet, but the issues raised by the internet go well beyond that, and child pornography: substantial time should be
devoted to them in the curriculum. They are far more important than learning coding.

Finally, persons, and therefore the personal are present in the activity of engineering as consumers of the technology it
produces. Supporting the legs of the model are the trusses which represent individuals and the way the organization is
structured. These are the domains of organizational behaviour and behaviour in organizations.

Engineering and technological literacy have as their objectives, the appreciation of engineering and technology
through an understanding of the relationships as represented by the model. A major aim should be to address that
major misunderstanding of western society which assumes that technology has a “/ife of its own”. It is as Bucciarelli
says “romantic nonsense to think and talk this way out here in the big world. So too to imagine we can perfect a
missile defense shield, that we can profit from the genetic manipulation of life at all levels without occasioning
significant collateral damage, or that we can convince every scientist that global warming is upon us before it is too
late to do anything about it- all of this is wishful thinking. It follows from a seriously flawed vision of technology, one
that sets it apart and aloof, distant and seemingly out of reach of ordinary people. As citizens we ought to know and
do better” [40]. It also follows that a person who has not an acquaintance with engineering is not a liberally educated
person. Nevertheless, from the perspective of liberal education the model is incomplete. For example, there is no
requirement for history, the fine arts and music, literature or the learning of a language other than one’s own. It is
generally agreed that a liberal education would not be complete without attention to these. Fortunately, it is easy to
insert them in the model [41].

8. Learning and teaching

Just as Newman'’s epistemology justifies the curriculum model presented so there is an epistemology that indicates the
most appropriate approach to the teaching and learning that integrated or trans-disciplinary studies require. It comes
from the work of the Scottish philosopher John Macmurray which I have considered in more detail elsewhere as it
relates to practuical reasoning [42]. For our purpose today it is enough to say that Macmurray substituted “I do” for “I
think” in Descarte’s dictum “cogito ergo sum” As Macmurray put it in one of his lectures “cogito non ergo sum” [43].
All our activities begin with the practical. Finding out how to do what we want to do leads to our theories. So it is with
learning, we learn that which we do. So the first stage of this curriculum should necessarily be problem or project
based in which the problems or projects are arranged to ensure that the need for the other dimensions of knowledge
and behaviour become apparent, and worthy of exploration. That stage is a stage of discovery but more so one of
“romance”, to cite the mathematician philosopher Alfred North Whitehead [44].

Whitehead’s idea of romance comes from his view that “life is essentially periodic”. Intellectual progress begins with
novelty. “Knowledge is not dominated by systematic procedure”. [...] “Such a system as there must be is created
piecemeal ad hoc” [...] “Romantic emotion is essentially the excitement consequent on the transition from bare facts
to the first realisations of the import of unexplored relationships”. The next stage of progress he calls “precision”. “It
is the stage of grammar, the grammar of language and the grammar of science. It proceeds by forcing on the students’
acceptance of a given way of analysing the facts, bit by bit. New facts are added, but they are the facts which fit into
the analysis”. This stage, he argues, is “barren” without the stage of romance. The final stage is “generalisation”. “It is
a return to romanticism with added advantage of classified ideas and relevant technique” [45]. It is a stage of synthesis
that requires romance.

These stages may be used to characterize the differences between primary (elementary), post-primary (secondary) and
university education. Some commentators have argued that universities have never got beyond the stage of precision,
and that is why some university educators including engineers advocate learning from what goes on in primary
(elementary) schools [46]. In terms of curriculum structure it can be seen that primary (elementary) education is a
stage of interdisciplinarity, post-primary a stage for the subject disciplines and third level a return to
interdisciplinarity.



But these cycles are going on all the time- short ones, long ones and even for a single event in the classroom. It would
be a mistake to align them with the Piagetian stages because the evidence from young children in philosophy
curriculum schemes suggests that children are capable of abstract thought. If that is so it would seem they are capable
of precision and generalisation.

Much of Whitehead’s theory of education is based on experience. It seems to me that everyday experience of tackling
new fields is consistent with his theory. Learning is a process of discovery: to begin a new study we have to be in a
stage of romantic emotion, that is, “the excitement consequent on the transition from the bare facts to the first
realisations of the import of their unexplored relationships™ [47].

The challenge of general education, and more particularly teaching, is to provide for romance in a range of subject
areas for, if it can do that, and if the curriculum can be designed to show the relations ships between subjects, then
skill in transfer should be developed. As Saupé said long ago; “transfer will only occur when there is a recognized
similarity between the learning and the transfer situation” [48], and “transfer will only occur to the extent that students
expect it to.” To develop this skill so that it takes in knowledge at a cognate distance from the core is the challenge
that Newman issues to general education.

Exhibit 3 shows how Whitehead’s model was applied in the Christian Brothers Technology Project as a curriculum for
the transition year. If interdisciplinary mini-projects are used in the stage of romance aspects of economics, human
behaviour, the law and organization can be introduced and provide the basis for further study in the stage of precision.

The Christian Brothers trialled some parts of this model. It included intensive three week courses in manufacturing
technology [49] and technical investigations [50] that were trialled with transition year students. These courses were
developed because it is important that students experience practical work during the programme. Apart from the fact
that the development of practical skills contribute to the development of the person, they may contribute to the
development of creativity, spatial ability [51], and both practical and tacit knowledge [52]. They also assist with the
acquisition of the transferable skills required by the technical workforce [53]. An independent evaluation of the project
by Professor Heiko Steffens of Berlin Technical University was favourable [54]. Out of hours in service courses were
also provided for teachers.

When Murray and Donovan made the original proposal for the Christian Brothers Project they wrote, “There is an
argument per se for the introduction of courses in technological literacy. The need to heighten our awareness of
technological development, to control and guide it was brought very clearly into focus by the Chernoby! disaster this
year” [55, p 19].

It is a contention of this paper that this need has never been met, and that, in the light of technological innovation in
the thirty years since, the imperative of being able “to control and guide it” is much, much greater, Just as then, it is in
danger of being neglected, but this time in favour of technique.

The view presented is that the utilitarian approach to education that has dominated policy making has failed, and is not
a suitable vehicle with which to address the dilemmas that technology is creating for society. That can only come from
an education that is as conscious of the development of the individual, as an individual, considered as an end unto
herself/himself. Individuals are the drivers of all behaviour. To meet their needs in a society that will often require of
them “far” transfer, education needs to focus on the enlargement of their minds, while at the same time assisting them
to acquire transferable vocational skills. Such an education will require new epistemologies of both the theoretical and
the practical. Whether education systems can respond to such change is problematic.
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Exhibit 3

9. Changing the structure of education

It is extremely difficult to change educational structures. Everyone has a vested interest in education and very many,
among them teachers, will resist change. So the key question is, “is technology so disruptive that change will be
necessary? The view taken here is that that time has come. Given that educational systems owe their current situations
to their cultural histories. There is unlikely to be a single response to such disruption, and many models will surely be
developed.

Fundamental to these models is likely to be the idea of shortening the period of higher education to something that is
“basic” and provides a base for further study at intervals throughout life. At least two models have been discussed.
John Denham a former Minister for Higher Education in the UK proposed that the prevailing three year university
courses in England should be reduced to two years by extending the existing 30 week year to 39 weeks. More recently
the British Government has provided for experiments with two year programmes that jam 30 extra weeks into the two
years. A two year undergraduate programme that is well-established and recognised in the U.K is run by the private
University of Buckingham [56]

This writer has also discussed the idea of a basic two year programme followed by periodic returns to higher
education. Alan Cheville has taken this thinking somewhat further. He suggests that students should take out an
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insurance policy for a life-long engagement with their university so that they can either return to their university at
intervals, or use e-learning to obtain immediately required knowledge, or knowledge for further personal and
professional development. He envisages that there will be many pathways along which individuals can travel. The
implications for credentialing are profound. First, credentials should no longer signify the end of education but should
simply be indicators of personal and professional progress. Second, this implies that assessment is a record of progress
that indicates a labour arena covered by the skills a person has demonstrated [57].

Whitehead’s theory of rhythm in education provides a template for the development of the curriculum. It applies to
any level of education and may act as a bridge between levels. In this model the basic stage of higher education be a
stage of romance. Because of the instruction and learning facilities that are required it is best undertaken in a
university setting. There is no reason why some if not all of the stage of grammar cannot be taken in an on-line
learning environment.

Appendix
The Christian Brothers Technology Education Project 1985 — 1992

In 1984 the two Provinces of the Christian Brothers in Ireland appointed Brothers Michael Murray and Jim Donovan as Education Officers with
the purpose of evaluating the curriculum needs of their schools in the light of changing economic and social needs. In the same year the
Department of Education allowed some pupils in secondary schools to participate in Vocational Preparation Training Programmes as an
alternative to the transition year. Brother Leo Canny, then Principal of Parnell Road School in South Dublin sought the assistance of the
Professor John Heywood for the purpose of training his teachers in the design of courses for the VPTP.

In the meantime Brothers Murray and Donovan conducted seminars in more than fifty of schools (1,000 teachers) managed by the Christian
Brothers [1]. Their study showed that teachers faced a number of difficulties but while recognizing “inadequacies in the present curriculum
[were] reluctant to take part in new developments” because “they have not been trained, by and large, for school based curriculum design” [2,
p18]. Murray and Donovan went on to write, “There is a lack of tutorial assistance and resource material which are absolute essentials to the
implementation of any curriculum system”.

The response of the Provincials was to found the Marino Curriculum Service for this purpose. It embraced the development that Brother Canny
and Professor Heywood had begun and the first in-service course focusing on the needs of teachers undertaking VPTP courses was offered in the
spring term of 1985 at St Mary’s College of Education. This was the founding course of what came to be the Division of In-Service Education of
the University of Dublin.

In the same report Murray and Donovan had also written, “There is a large imbalance in the system between the academic and the practical, the
theoretical and the applied, the general and the vocational aspects of education. There is a high degree of compartmentalization viz. the scientific
and the aesthetic, literacy and numeracy”.

They were persuaded that there was a need to investigate developments in school technology and Brother Murray together with Professor
Heywood (Head of Trinity College’s Department of Teacher Education) a study of developments in the UK and Europe in which the Professor
was actively involved. They concluded that “there is an argument per se for the introduction of course in technological literacy. The need to
heighten our awareness of technological development, to control and guide it was brought very clearly into focus by the Chernobyl disaster this
year” [3, p 19].

It is a contention that this need has never been met, and that in the light of technological innovation in the thirty years since the imperative of
being able “to control and guide it” is much, much greater but just as then, in danger of being neglected, this time in favour of technique.

At the time the Provinces were persuaded to invest in the training of teachers to develop technology programmes for the Transition year, this
being the one area of the curriculum where they could innovate without fear or favour. Supported by Dr Matthews of the Department of Teacher
Education of Trinity College and the University of Salford’s Technology Education bus, three courses were offered in the Summer of 1986 [4, p
29].

A conference was held in October 1986 that included contributions from some of those who had been consulted in the European study. During
this conference it was announced that the Christian Brothers had commissioned the building of a multi-activity laboratory to serve as a centre for
further development of staff development programmes in technological education. The plan of the laboratory was made available [5.p 30].

The final paper made the case for a curriculum for technological literacy based on a model that had been developed during the European study
[6]. The principle purpose of this paper is to demonstrate the relevance of this model for today’s curriculum.

Between 1986 and 1992 in-service courses, each of thirty hours duration were offered to teachers. Some courses were trialled with students. But
the Provincials acting together with Professor Heywood were unable to persuade Ministers and their advisers in the department to support a
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curriculum development project for the new Junior Certificate in schools. No rationale for this refusal was given. The lack of support made it
inevitable that the work would discontinue..

One other point of note is that, given the success of an in-service programme which up-graded Home Economics Teachers who had qualified
with Diplomas to degree level, a similar offer was made to the metal work teachers to up- grade them to degree level in school technology. This
offer was declined
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