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ABSTRACT

Students entering university for their first year of higher learning have a diversity of skills, attitudes and expectations, yet somehow they have to learn to survive and manage in this new culture and environment. At Murdoch University, all first year students are required to complete one of the Foundation Units. This paper outlines and reviews a new Foundation Unit, started in 2000, initially designed for first year engineering students, on the relationships between society and technology. The challenge was to present the subject in a way that was stimulating and relevant to engineering students. A section to help students to identify and understand their learning styles was included with the aim of enabling students in their university and life long learning requirements. Two years later, students from other disciplines now take the Unit and the focus on technological principles has changed to a broad multi-disciplinary approach to accommodate diverse student groups. 

Introduction

A course offered to engineering students on relationships between society and technology has become an accepted component of undergraduate engineering curriculum in North America, (Dick & Simpson, 1999). However, at Murdoch University, Western Australia, this was a new concept to provide a broad introductory background for first year engineering students.

Since its inception in 2000, the Foundation Unit A115, Interactions of Society and Technology has changed its orientation from a technologically focused unit to one that embraces a broader range of views and approaches. The Unit has been taught for each of the past five semesters and in that time it has been heavily reviewed, particularly with regard to the target audience and to the initial planning and organization (Rowland, 2001).

In this paper, we aim to provide an overview of the original planning of this unit and its change over several iterations in the past two and a half years. The paper is structured as a discussion of the original planning of the Unit, followed by complementary commentaries indicating the changes have been adopted since the unit was launched.  

History

At Murdoch University, Western Australia, Foundation Units have been compulsory for since it’s inception in 1975, and have proved to be beneficial in helping first-year students develop a range of academic and personal skills for university study. The School of Engineering at Murdoch University, unlike engineering at the University of Canterbury, New Zealand, is relatively new and wished to develop a Foundation Unit that provided suitable academic preparation for engineering students. 

In the latter part of 1999, the School of Engineering decided to initiate work on a web-based first year Foundation Unit to be developed in preparation for the 2000 academic year. One motivation for developing the unit Interactions of Society and Technology was that the School was located at the Murdoch University regional campus at Rockingham, some 30 km away from the central campus. This unique setting encouraged the School to develop this first year unit to suit more closely the skills and needs of their particular students. 

The Foundation Unit was initially coordinated by the then Dean of Engineering. The presentation of the unit was two hours of lectures and two hours of tutorials each week. Lectures for the Unit were presented by staff from within the School, by visiting lecturers from Schools of Business, Law, the Library and by the local industry sector. Each weekly lecture and tutorial session had defined objectives that were established when the Unit was originally prepared.  All materials for the Unit were developed as web pages, Figure 3.

Objectives

The beginnings of the Society and Technology Foundation Unit were a few headings on a piece of paper that developed into a large mind map to display the structure and content of the Unit.  Figure 1 gives an outline of the Foundation Unit objectives and inter-relationships.  Three important aspects of academic skills incorporated into the Unit were:

· Documentation and presentation, 

· Learning and study 

· Computer skills 
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Figure 1: Outline of Society Technology Foundation Unit Objectives

Documentation and presentation skills were developed through essays, reports and oral presentations as well as active participation in tutorials. Learning and study skills were developed through instruction on lecture note taking, library use for reading and research, problem solving exercises, project and time management, and team management. Computer skills using MSWord, MSExcel, MSPowerPoint, the World Wide Web and email were developed through the Lite program, run by the University Library in the first week of the Unit. Students were expected to make full use of the available computer technology throughout the13 week course.  

The Initial Foundation Unit

The original course content of the Foundation Unit had an engineering flavour and encompassed three main principles:

· First, technology was presented as having three aspects – technical, cultural and organizational. 

· Second, the topic was treated within the time frames of past, present and future. Past and present were illustrated by examples of technology, their input on society, and their related cultural and ethical issues. The future was examined using a systems approach, which was incorporated into the project brief.

· Third, the Unit emphasized active student involvement through individual and group research and writing, group discussions and presentations.

The lecture topics in the initial course were:

· History of Technology

· Philosophy of Technology

· Technology and Quality Assurance

· Legal Issues

· Strategic Management

· Uncertainty and Risk

· Design and Innovation

· Ethics

· Economics

· Life Cycle Analysis

· Energy and Society

· Evolution and Project Work

· Project Presentations.

This model of lectures was maintained with only minor changes for the first three semesters.  Lectures were given to students over a two-hour period on each of these topics. Changes were to be expected as such a two-hour period is too long for student concentration, and arduous for lecturers. 

The Revised Foundation Unit

The review of the Foundation Unit led to the current lecture schedule: -

· Introduction to the unit

· Technological Change in History

· Philosophy of Technology

· Major Projects in Australia

· Quality Practices and Processes

· Law and Social Change

· Privacy in the Time of Internet

· Consequences of Technological Development

· Management and Organization

· Artificial Reproductive Technology

· Economics 

· Oral Presentation

· Project Management

· Future of Technology

· Life Cycle Analysis

· Domestic Electricity Generation

In addition, videos on the Orientation to University Study and Critical Thinking have been shown as part of the lecture sequence. 

One major change has been to break the lecture sessions down to two fifty-minute sessions. Only a few of the lectures now run for two hours. This has enabled the introduction of a greater variety of lecturers, which has created the opportunity for the unit to engage with a broader range of issues. It has also meant that the topics have had to be redefined as the lecturers have the challenge of being more specific in their presentations.

A distinguishing feature of this unit was that its initial lecturers were mainly engineers. The Foundation Unit is not restricted to engineering students and has been taken by commerce, tourism, and other students who are based at the Rockingham Campus. The on-line content and interdisciplinary topics of the Unit enable a variety of students to participate. Group discussions and group work are features of the Unit new to many first year students, which develop cooperative work patterns.

Students who enrolled in the second semester as a mid-year intake were of a very different age profile to those enrolled in the first semester. The mid-year intake was of predominately mature-aged students in distinction to the Year 12 graduates who predominated in the first semester. This range of students resulted in the unit being presented to very differing audiences, yet having to meet the needs and expectations of all students. 

The lecturers for this unit are now drawn from a wider range of backgrounds, and currently only six of the lectures are presented by Engineering staff. The tutorials are presented by a broad range of experienced tutors with diverse backgrounds such as environmental, physical and social sciences, the arts, and humanities. Their breadth of experience and specialization has been a strong feature of the unit as it is the tutors who integrate and explicate the unit to the students.

Assessment

The overall theme of the assessment structure was, and still is, that students should be exposed to a range of learning and study practices that would serve to introduce them to the requirements of university study. Students have been exposed to study skills in tutorials and then assessed on the work presented to their tutor in the various forms identified in Table 1.

	Component
	Percent

	Essay
	20%

	Interim Report

Quantitative Data
	20%

	Project Report

+ Presentation

+ Poster 
	40%

	Examination 
	20%

	 
	100%


Table 1: Initial Assessment structure 2000
	Compo Component
	Percent

	Essay draft
	5%

	Essay
	15%

	Interim Report

Quantitative Data
	15%

	Project Report

+ Presentation

+ Poster 
	35%

	Tutorial participation
	10%

	Examination 
	20%

	T
	100%


Table 2: Assessment structure 2002

Changes in the assessment structure addressed several issues. Many students found that the weight of assessment for the Project Report influenced them to unduly focus their effort on this area to the disregard of other areas. Marks for tutorial participation are a feature of units presented at Murdoch University and this element was not initially included.

Learning Outcomes and Processes

An enthusiasm to include a study skills component was evident from the initial design of the unit. The objective was to enable students to develop a better understanding of their own particular learning styles. This was done through use of instruments developed by Kolb, Learning Style Inventory, (Kolb, 1984), and Soloman and Felder, Index of Learning Styles, (Soloman & Felder, 1999) both are well known, and accepted within education theory (Montgomery, 1995).  These instruments provide an efficient way of analysing our students' learning styles and complement each other on the information they supply. 

Previous studies (Fowler, Allen, Armarego, & Mackenzie, 2000), (Fowler, Armarego, & Allen, 2001), (Fowler, McGill, Armarego, & Allen, 2002) discuss these learning inventories and our results in detail.  However Table 3 displays our cumulative results from 2000 – 2002.  

At the start of 2001 it was decided to extend this Unit to Year 12 students, from local high schools, as a bridging unit.  The learning styles of these year 12 students are diverse, and span accommodator, diverger, and assimilator and converger types, Figure 2.  This group are a good indicator of the diversity of students entering University and the result are excellent given the multi-disciplinary nature of our curriculum content but we need to be able to cater for all students and their learning styles.  Our staff show a greater tendency to be assimilator and converger types; this is in line with Kolb (Kolb, 1984): that engineering is a good career area for convergers and that teaching suits assimilators.  It is significant that we have no accommodator types in our teaching staff.

	Clients
	No. of Clients
	Accommodator
	Diverger
	Assimilator
	Converger

	1st year

Engineering Students 
	99
	9%
	 20%
	   31.5%
	   39.5%

	Engineering Staff
	12
	0%
	17%
	41.5%
	41.5%

	General Arts and Commerce Students

1st year
	146
	13%
	14%
	50%
	23%

	Year 12 

all students
	81
	23.5%
	10%
	43%
	23.5%

	4th year Engineers Students
	18
	0%
	6%
	33%
	61%


Table 3: Kolb Learning Style Inventory Results 

A mismatch between learning styles of students and the teaching styles of staff can lead to poor teaching outcomes and low retention of students on courses (Felder & Silverman, 1988).  Felder also states that teachers tend to favour their own learning therefore benefiting students with similar styles of learning.  
The Foundation Unit provides opportunities for students to be more effectively integrated into university culture and study. The direct presentation of academic learning skills clearly assists in this process, however the use of learning styles inventories enables students to take more effective control of their own learning.  At the same time these inventories are giving the School a tool by which we can analyse our students learning issues as well as raising the awareness of staff to the impact of their own learning styles upon their teaching.
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Figure 2: Year 12 Kolb Learning Style Inventory results

Focus for Change 

At the end of the first semester in 2000, students commented that they found the Unit rather disjointed. The lectures were a common point of criticism, and this encouraged the development of the current lecture structure. One other point that came out in the first semester was that the mix of students enrolled in the unit was different to those assumed at the planning stage.

It has been noted elsewhere that Foundation Units are available to all students in their first semester of study. In the first semester, 110 students enrolled in Interactions of Society and Technology. Of these, 30 were Engineering students; the others were from other schools on Campus. Some of the focus on technological principles was too specific for such a broad student audience. With this diverse student group, it could not be assumed that all students shared a common technical understanding or experience, or even an interest in technical issues.
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Figure 3: Sample Web Pages for Foundation Unit 

Figure 2 shows a few sample web pages for the latest version of the Foundation Unit A115.  This year students have been positive in their feedback for the unit stating how interesting and useful they are finding the Unit.  This excellent feedback is a result of the re-modelling of the Unit that has occurred.

Conclusion

Introducing a course for first year engineering students on the relationships between society and technology was a new idea for a Foundation Unit, starting in 2000. How to present the subject in a way that is stimulating and relevant to engineering students was a challenge. A section on understanding your learning styles was included with the aim of empowering students in their university and life long learning requirements.  This is now being used as an ongoing tool to monitor our students and staff thereby enabling us to reflect on our learning and teaching practices.  It also allows us to identify changes in the students' learning styles and practices across the time of their degree and enables staff discussions on key questions relating to graduate attributes.  

Two years later, the Foundation Unit is now taken by students from other disciplines and the focus on technological principles has changed to a broad multi-disciplinary approach to accommodate the diverse student groups.

In this paper we have hoped to introduce a range of issues related to the development of this distinctive first year Unit and to mark the changes evolved in its evolution to date.  We intend to report on further developments in the future.
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