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Abstract: A recent paper (Ward, 2006) outlined the introduction and use of the “Student Conference” in a non-technical, non-mathematical, engineering subject, and its success, semester after semester, through ten years.  But that paper did not mention the further use of the concept in six other subjects, on occasions varying from once only to on a similar per-semester basis, and the collection of the papers from those conferences has added to the conviction that this is a valuable way of getting around the difficulties in these non-technical subjects.  The “Student Conference” succeeds in overcoming resistance in the engineering mind to such subject material, and the success has been indicated by the papers written by students at the end of each semester through more than a decade.  Excerpts from some student papers from the original subject were quoted in this author’s previous paper, however, thus far there has been no general review of the “Student Conference” papers in the other subjects, and believing that is both needed and of interest this present paper will now provide a review from ten year’s collection of student writing in several subjects.
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Introduction

The engineering courses with which this author has become familiar, through several decades, have had some non-technical subjects interspersed with what must be termed the “real engineering subjects”, which are those generally recognised as featuring application of mathematics, or dealing with materials and processes.

The number of such subjects seems to have grown through those several decades, both the number which must be taken by a student and more recently the number available as options or electives, in undergraduate and postgraduate courses.

The lack of assignments for which a quantified grading system can be used, in these subjects, makes students’ assessment somewhat difficult, tending to be qualitative and subjective rather than quantitative and objective, and as a tactic to circumvent that difficult this author introduced into several subjects the concept of the “Student Conference”, for which each student prepared a paper demonstrating an understanding of at least one aspect of the subject.  This paper now reviews the application of and results from that tactic.

Looking back into history

Before progressing with the above, this author sees value in looking back at some history of such subjects, from, admittedly, the perspective of this author’s experiences in tertiary education, beginning in the 1950s with the old Sydney Technical College Associate Diploma which disappeared in the 1960s.  This was a five-year program, four classes per week for people working full-time in industry (with, as one might expect, a high drop-out rate in the first year).  Mechanical engineers, such as this author, received a good grounding in a wide variety of engineering theory and practice subjects but hardly anything other than that.  The exceptional subject was for one-term (in that course the year was split into three terms rather than two semesters) on industrial relations, industrial management, or something similar, of which nothing, this author openly admits, is remembered other than it was there.

Progress through that led, in the late 1950s, to the conversion course introduced by the University of New South Wales to allow diplomates to acquire a bachelor’s degree relatively easily; the word “relatively” is appropriate, because the conversion course ran three years for two nights per week, some lectures at Ultimo and some at Kensington.  Most of the lectures presented more of engineering theory and practice, but entrants were informed that progress to a bachelor’s degree required more than that, and hence there would be some subjects of a non-technical nature.  These were said to broaden the students’ minds, to give them more understanding of life and the world in general, an appreciation of factors outside engineering, and similar outcomes.  We students greeted the choice of subjects with a mixture of condescension and suspicion, and once more this author must confess to incomplete memory, the only subjects which can be recalled are English Language and Literature, Economics, and Philosophy, with a fourth which may have been History.

What is to be gained by providing such subjects in an engineering curriculum?  They seem unlikely to improve the engineering graduate’s ability to solve technical problems, so why have them?  They may (as promised) broaden the mind and the thinking processes, which has led this author, with the benefit of several decades of hindsight, to suggest two gains.  First, those subjects provide some preparation for the engineer interfacing in his work situations with people in other, non-technical, occupations, whose thinking processes may proceed along rather different paths, to the same objective, perhaps, but via a different route.  Second, those subjects divert, or twist, or deflect, the engineers’ thinking process into broader patterns, to some extent, which reduces (again, to some extent) the way engineers are inclined to think, in a linear, tunnel-vision, manner.  Both of those suggestions are very debatable, dependent heavily on what’s inherent in the individual by nature and nurture, but this author believes those non-technical subjects have the ability to affect engineering students in those ways.  Whether they do is another matter.  The effects on this author show what can follow.
This author took English Language and Literature, and Economics, and found both interesting and worthwhile.  Among several reasons for that opinion there’s these: the second subject gave an introduction to a deeper subject met later in an MBA program, and the first may have contributed to the author’s ability to express thoughts in words.  Did they serve as suggested above?  Did they did deliver the prophesied outcomes of broader outlook and abilities?  A sample taken from a population of one, indeed a personal opinion about oneself, is statistically risky, but the answer, expressed with some conservative caution is: yes.

More recently
That brings us to the early 1960s, after which this author spent more than another twenty years in industry, with nearly the same time teaching an engineering subject part-time at the Sydney Technical College, though that teaching was interrupted in the early 1970s to attend the MBA program at Macquarie University.  Then, in 1984 industrial experience ceased by the author taking a full-time academic appointment.  Just as a week is a long time in politics a twenty-plus years gap in tertiary education might be expected to make some changes, and although little seemed to differ in engineering theory and practice, the author found non-technical subjects similar to those experienced around 1960 in the BE conversion course, with a few specialised subjects added, plus sundry subjects in related and post-graduate courses.

In this milieu the author presented the following subjects: 

Engineering Management, Contract Engineering, Commercial Issues for Engineers, and Terotechnology in the BE program, 

Literature and Society, a Faculty of Humanities subject available to engineering undergraduates and other students from other faculties, 

Management for Manufacturing in a short-lived Bachelor of Technology program, 

Technological Change in the Master of Engineering Management program.

The idea of the “Student Conference”

The author began using the Student Conference in the subject “Engineering Management” in a semester in the late 1980s, probably Autumn 1988, under the guise of the end-of-semester “Major” assignment, which required students to write a paper about some feature of management.  Unlike the ten weekly assignments, which were strictly on a week-about basis, detail of the major assignment was handed out about halfway through the semester, giving the students time to think about their selected topic and prepare it, with a due date three or four weeks before the semester end, which gave time for review before the semester end.  

To help with the inspiration stage students were given several suggestions, generally with the idea of overcoming writers’ (mental) cramp.  The first was a very broad and general long list of management headings, and most students found in that a topic which suited them.  The second was preparing job descriptions for managers in a fictitious company, the third was recommending future directions for that company, and the fourth was examining a manager under survival threat in a fictional setting.

Why was it introduced?  It grew from trying to overcome a number of problems in presenting the subject, problems which appeared in all the others listed above.  One problem was making the subject interesting to people whose minds were not geared to non-mathematical thinking, which was overcome partly by “telling management as a story” in a series of case studies.  

The principal problem, of course, when grading students in a subject with no numbers-basis is it’s very difficult to apply strictly objective judgement of student results, and the Student Conference attempted to circumvent that by giving a task to which numbers could be applied, even if somewhat subjectively.  As explanation of that curious mixture, numerical subjectivity, the author applied these grading criteria: the first was, of course, the general writing style, which should have conformed to what students had received in earlier subjects, then there was the length of the paper, which should have been at least six pages of reasonably close typing (there were students who tried double spacing in 14-point), the number of references cited (this author was always pleased to see his own text in the references, but that, by itself, was not sufficient, there should have been at least another six), and overall the arguments presented and the conclusions reached.  All that did provide a basis for a fairly objective assessment when the total for the weekly assignments was combined with the figure for the conference paper, with the relationship between the two figures carefully proportioned so a pass was impossible without submitting a conference paper.

As an example of applying those grading principles, consider the result when a student was given this suggestion as title for a paper: Some Indications of Margins of Success in the Use of Proactive, Reactive, Interactive, and Apparent-Desertion Leadership Styles under Organisation and Environmental Conditions Ranging from Total Benignity to Destructive Hostility.  This originally appeared in one week’s case study as the title of a paper sent by a consultant as advice to a character, a construction manager who was having staff problems, and was made deliberately long-winded in the style of some academic papers this author has seen, something of a verbal caricature.

The student used the suggestion (Palazzi, 1990), but preferred not to use the wordy wording of the title, he gave a much briefer title to his work, which was extremely good and covered all the ideas suggested.  (He gave the above as a sub-title.)  He presented twelve pages, in which he defined leadership generally, and its relationship to motivation, with eight references cited.  He discussed lucidly the four suggested styles of leadership and the organisation and environmental conditions, and how certain styles would fit some conditions but others not as well.  Finally, he related his analysis to what was given in the semester’s case study series, and how the construction manager had responded to the inferred advice he had been given.  Altogether, a very readable paper, readily judged against the above criteria.
For a few years a selection of papers were presented to the class by the writers but that ceased when the semesters were shortened, after that the papers were reviewed, the best were printed, and distributed to the class in the final week, all in the style of a classic conference.  

The earliest retained copies are dated Autumn 1990, and progress through to Autumn 1999, after which the subject was controlled by another who had a different teaching methodology which did not follow the previously-established pattern.  

Some background supporting theory and observations
There are many difficulties in teaching, and the really huge one is transferring the teaching into learning.  But in this author’s university environment that was compounded by a wide range of student backgrounds and the study programs.  The latter were somewhat like Gaul which was reputed to be divided into three parts: there were full-time programs (which were actually sandwich-style, requiring students to take employment after a certain number of semesters) and there were part-time programs.  In addition there were the co-operative programs, which try to give the students not only the best of both worlds but the best of all possible worlds.  However, students in those co-operative programs were essentially either sandwich or part-time, and supported by an employer.
In these three forms of tertiary education the students differ because of their backgrounds, for example, one would assume family factors would have an effect, but the feature which has been observed as having a distinct effect was work experience.  Both part-time and sandwich had many months of work-experience, but the part-time students were full-time employed and therefore generally had at least double the work experience of the sandwich students.  Indeed, many part-timers are already in responsible supervisory positions.  One interesting difference between the two types of students was observed in a risk-taking exercise: the part-timers were rather more conservative in making the necessary decisions than the sandwich students.   Observations (unfortunately not supported by measurement) through several years led to the impression that work experience affected student learning in all the author’s subjects.

Having observed there were differences between those types of students, and having observed they differed in application of learning, it would therefore seem to be reasonable to make the presentation of the subjects differ, to meet all three types, which would be difficult with all in the same class group.  

Among the few references found, relating to this topic, is the work by D. A. Kolb.  In one of his books (Kolb, 1984) he presents a convincing argument which favours the left-and-right-brain theory (while admitting the evidence is not totally conclusive).  However, what seems to be more important is his suggestion that several “forces” affect, and indeed probably shape, an individual's “learning style”.

The first force is the individual's “psychological type”, which is related to nature (what we humans are born with) and nurture (what we get from the growing-up and up-bringing environment), the family factors mentioned above.  The second force comprises “educational specialisation”, then “professional career”, “current job”, and “adaptive competencies” (what the person does to make one's square peg self fit into the shape of the work-situation hole into which a person enters).  

Now, the first three items (the first force and the first two components of the second force will apply to any tertiary student, but all five will have an effect on sandwich and part-time students because they already have current jobs and have been required to adapt to them, which is the type of people the author faced.  

Kolb also presents several diagrams showing where engineers and others fit on concrete-abstract versus active-reflective axes.  Engineers consistently fall into what he terms 'the convergent learning style', in which 

- - - knowledge is organised in such a way that through hypothetical-deductive reasoning it can be focused on specific problems.  - - - research on those with this style of learning shows that convergent people are controlled in their expression of emotion.  They prefer dealing with technical tasks and problems rather than social and interpersonal issues. 
From this there seems to be a good argument that engineers are 'made' like they are and their training and work makes them even more so.

One aspect of Kolb's conclusions, that the “current job” influences the learning style, is interesting because it agrees with the results this author experienced with the “Management Style Diagnosis Test” (Reddin, 1970).  This author has worked through the MSD Text twice, once while an engineering manager in industry and later while a university lecturer; the first result showed the author was a “benevolent autocrat”, the second that he was a “developer”.  Considering the individual's age at those times it's highly unlikely any personality change could have occurred, so the change in the external variable, the current job, was the variable available to have caused the classification change.

Some very similar conclusions are given by various writers in a collection of readings on learning (Sperry, 1972).

Now to some notes and comments on the subjects listed above, with the exception of Engineering Management, which has been covered earlier.  But before moving on into those notes and comments, a word of explanation: some of the subjects are definitely related to the engineering profession, and, indeed, have dollar-mathematics in their material, but they are categorised as non-technical because they do not directly involve engineering theory and practice in the technological sense.

Contract Engineering

This subject was introduced as an elective (every second semester only) in the 1970s, well before this author took it over, and fortunately the previous lecturer left behind a large collection of notes on the subject’s content, which was mainly about the law of contracts and its application to engineering work.  This author took the subject through 1990 and 1991, using the conference tactic, following the pattern which had been established by then in Engineering Management.  Typical papers were: Contract Risks from Tendering to Completion by A. Vangi and Legal Rights and Obligations under Contract of Employment by P. Aris, both from the Autumn 1991 class.  

Commercial Issues for Engineers

In a change of curriculum Commercial Issues was introduced as a compulsory subject from 1992 to 1994 (six semesters), effectively replacing Contract Engineering, and with the intention of bringing in an extended management subject.  The distinction between this and Engineering Management (which still continued, concentrating on management within an organisation) was that Commercial Issues would look at the broader aspects of management, how firms interface with each other and with government, and how our legal system supports and constrains business.  A barrister and an accountant were among the visiting speakers, making the subject quite lively until it was replaced in another curriculum change.

The Commercial Issues subject proved to be a great success, students appeared to enjoy its scope, as evidenced by some of the topics explored in their conference papers, among which we record from Spring 1993: Occupational Health and Safety Laws in the Engineering Environment by Gregory Hurney, Reverse Engineering - A Case of Ethics by Joshua Parkin, and Federal Enterprise Agreements in Australia by Cassandra Tourle. 

Terotechnology

This unwieldy title was used to cover an elective which could be more simply named “Maintenance Engineering”.  It had been in the curriculum for several years, covered by another member of staff, and the author took it from Spring 1991 to Spring 1998 (seven semesters, once each year, plus three vacation-time intensive sessions).  The content was essentially a mixture of maintenance practice (for example, inspection techniques) and management (organisation structure and repair-or-replace decisions).  The author’s paper on maintenance under difficult conditions (Ward, 1998), and excerpts from a book (Bova, 1987) were used in later semesters to stimulate thinking about the future of maintenance.  
Students produced papers on a variety of topics, including some case studies from their work experience, such as these from Spring 1995: Power Station Maintenance by P. Reid, Conflict Between Production and Maintenance by A. Amado and How Technological Change Affects Maintenance by D. Arcia.

Literature and Society

This subject developed out of curriculum changes in 1990 which left this author short, by the recognised standards, of the “normal” number of class-hours per week.  Inspiration to fill the gap came from contact, through a few years before that, with some American academics and writers who taught science fiction, so such a subject was proposed to the Dean of Humanities, who immediately saw it could attract engineering students to a Humanities elective and that it came under the umbrella of “Literature and Society”, with “Science Fiction” added in brackets after that main heading.  

This subject ran for four semesters spread through five years, covering content and style of many writers, with visits from three Australian writers (S. MacMullen, T. Dowling, and W. Whiteford) whose work in the genre has been published.  The students came from other faculties as well as from engineering and learned the elements of good fiction, the basics of how to write, and how to read critically.  In this subject the conference papers were short stories, varying of course in quality, and as the classes were fairly small (only ten or a dozen) there was time for each student  to read his or her story to the class for peer assessment - - - testing the listening students on the art of criticism.  The short story well remembered was a satire on people and events in a university, with architecture dreadfully familiar to members of the class.

Management for manufacturing

This subject, in the short-lived Bachelor of Technology program, in 1994-1995, used a conference procedure virtually identical with the established for Engineering Management and produced similar papers.

Technological change

The Master of Engineering Management program was introduced in 1993 and this author ran the Technological Change subject six times (in the Spring semester) from that year until the end of 1998, when another lecturer was given the subject.

The six years, 1993 to 1998, were satisfying, mainly because the classes contained working people and ideas flowed very freely.  The lectures focussed on the causes, processes and effects of technological change, with the suggestions that economics and politics are involved in all those three focus points.  Several news items were used as assignment bases, one an article in the Sydney Morning Herald by Adele Horin on unemployment caused by a change of factory technology, and three works of fiction were used to stimulate discussion.  One, by H. Turtledove, questioned the ethics of introducing technological change into a society without considering consequences, another by the same writer showed that technological change may be backwards instead of forward, and one by H. B. Piper introduced the question: can intelligence be judged by use of technology?  (Piper suggested that the two criteria for intelligence were speech and the ability to make a fire, which caused quite a lively debate.)

Using 1998, the final year of this author’s work on the subject, as an example, the conference papers were sorted into six categories: Domestic and Personal Technology, Manufacturing Industry and Technology, Applications of Technology: Mechanical Engineering, Applications of Technology: Civil Engineering, Applications of Technology: Transport, and Technological Developments: Past and Future, showing the spread of ideas the students covered.  Sample papers were titled: Appropriate Technology, Technological Change, and Society by S. Ilic, The Nappy by A. Fuary, and  Technological Development of the Modern Day Long-Arm (the Rifle) by A. Ammendolia.

Contrary to what’s been heard about a parallel subject in another course, this author did not use the subject to promote technological change, or to stimulate students towards invention and innovation, although all those factors were mentioned as relevant.  We believed the essence of education, apart from and in addition to the actual subject matter, is to get people to think, not only linearly but well outside the classic envelope, even in unfamiliar ways and even on outrageously unusual topics.  In general, although there were exceptions, we believe the path taken succeeded in achieving that.

Did the conference tactic adequately examine student learning?

Readers of this paper will note that the Conference paper intended the student to study and write about one topic in the overall subject.  An obvious question arises: is that enough?  Will writing on one topic show understanding of the subject as a whole?

Unfortunately, nothing was done to investigate whether the conference idea did in itself spread understanding through the whole subject while opportunity was available, and it’s unlikely any opportunity will now appear.  The author can only express the belief that the answer could vary considerably from one student to another.  However, in general the students gave an impression that their looking intensively at one area produced a reasonable understanding of the whole, perhaps, indeed probably, because the subject content was put in a way which showed interlocking and interconnection between sections, mainly through the weekly case study problems.  

The first subject in which the Student Conference was used, Engineering Management, was assessed by the University’s Centre for Learning and Teaching, and was consistently scored in the top range.  In addition, the subject was audited by members of the Centre for learning and Teaching who attended lectures and provided satisfaction comments.  Some of the other subjects covered by this paper which used the Student Conference were of relatively short duration and (as noted above) were still being developed when curriculum changes occurred, so were not accesses by the Centre for Learning and Teaching; the exceptions to that were the subjects Commercial Issues and Terotechnology, which had completed development and were also favorably assessed by the Centre for Learning and Teaching.
Conclusion

The Student Conference concept, first used by this author in the subject Engineering Management, delivered many benefits, and recognition of these led to its being used further in the six other subjects reviewed above.  We believe these benefits can be noted: it required all students to reflect on the subject generally, then choose a topic of interest; research the topic, and put their findings in writing.  The printed copies provided the class members with detail on the topics presented by their peers, and lists of reference material.  A few students used their paper as the basis of their finial-year project report.

From the administration viewpoint, it provided a means of assessing students’ work in an acceptable manner.  Assessment by the Centre for Learning and Teaching showed the subject as a whole was of a high standard.  In addition, it provided the author with considerable satisfaction.  
All the above factors led to the Student Conference being carried through to six other subjects where it appeared to be equally as successful, although only one of those subjects was formally assessed.
Part of that satisfaction, of course, came from its providing evidence through the years that students were learning, not only the formalities of the subject but the feeling, the intensities, the real essence, of what the subject was all about, and most of all observing the students were thinking.  Their input and output depended, to some extent, on knowledge from their work experience, and so much the better, because that meant they were combining the real world with the learning process through which they were going.

Summing up, the use of the Student Conference in all seven subjects worked well, giving satisfaction to the students, the lecturer, and the subject being presented.

And furthermore 
Could the Student Conference be applied to other subjects?  Perhaps.  But that would depend on many factors, such as nature of the subject, for the scheme really only suits non-mathematical subjects.  The lecturer would need to have the ability to inspire the students into unfamiliar mental territory, and to convince them to explore that territory with him (or her).

Having expressed those reservations this author has come to wondering about the ethics (if that’s not too strong a word) of disguising a final, heavily-weighted in grading (forty percent), assignment as a “conference paper”, in order to inspire students to throw effort into it.  From a pragmatic viewpoint, one can only say: it worked with most students, there were very few exceptions, hence it was repeated, year after year, subject after subject. 

Is the idea supported by education theory?  One may reason that it is, looking through Kolb’s developments.  After all, there’s much in education theory which is supposed to be relevant to education practice.  That is, probably, correct, in theory.  But does all theory actually work, in practice?  It’s necessary, sometimes, to move away from theory to get practical results, which, perhaps was done in using the conference tactic.
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