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Introduction

The term ‘blended learning’ describes a solution that combines several different delivery methods and the blended learning method is considered to be one of the most innovative and pedagogically sound methods of integrating information and communication technology in teaching and learning (Owston, 2007). This paper describes a blended learning model, initially developed in 1993, which has been used to deliver a University Certificate programme to address the needs of a large diverse student group in the Republic of Ireland.  It outlines the blended learning model employed to deliver the University College Dublin (UCD) Certificate in Safety and Health at Work, detailing the novel requirements of a particular student cohort, which resulted in the evolution of the programme from its initial seed funding from the European Community, its collaboration with the European Broadcasting Union (EBU) and key national bodies and other stakeholders. According to Fullan (2001), sustainable innovation in education depends on the support and commitment of all stakeholders. It describes the experience and the pedagogic and technological developments in the use of a blended learning approach to achieve the concurrent delivery of the programme to over 450 students annually, learning in 19 student groups, located at 14 institutions throughout Ireland.  

Background

In the late 1980s and early 1990s, European legislation drove Occupational Safety and Health (OSH) awareness across member states. Since 1989 the implementation of European Directives (European Commission, 1989), designed to prevent accidents and illness in the workplace, has resulted, in Ireland, in OSH framework (1989; 2005) and detailed (1993, 2002) legislation that is applicable to 100% of the workforce, in contrast to previous legislation, which was applicable to less than 20% of the workforce, and was primarily confined to heavy industry, construction and organisations and sectors that came under the remit of the ‘Factories’ legislation (1955; 1980).  It was, and is still, recognised at national level in Ireland that widespread education of managers and of employees has a pivotal role to play in raising awareness and in implementing best practice in occupational safety and health management throughout the country (Barrington, 1983, Health and Safety Authority, 1992).  

By the early 1990s, programmes of study, at Diploma level, designed to educate and train occupational safety and health professionals were well established in the major cities, and short ‘hazard-specific’ courses were available throughout the country for employees.  There was a major shortfall, however, in programmes designed to address the needs of key employees (specifically safety representatives) and middle and senior management. 

The main objective of the programme of study described in this paper was to provide multidisciplinary training in the basic principles of Occupational Safety and Health, including legislation, and best practice in risk management and OSH management for employees, supervisors and managers. This entailed designing a curriculum which included content from such diverse disciplines as Law, Business, Health Sciences, Psychology, Engineering, among others.  The target student population comprised of persons with some responsibility for safety and health at their place of work and therefore students were expected to come from very diverse academic and professional backgrounds and to be drawn from all sectors of industry. Moreover, funding for the programme would come primarily from industry, with organisations funding individuals to attend as part of their training, therefore value for money, in terms of maximum input for minimum disruption in the workplace, was an essential requirement if the programme was to succeed.

To address this educational need, the required programme of study necessitated a novel solution to be developed, as the curriculum needs analysis raised a number of challenges: 

· There were few academics, at that time, who taught health and safety as a specialty.  

· The academics who managed the professional health and safety programmes came from diverse disciplines and each was an expert in their confined area of expertise.  

· National experts in a number of critical and diverse aspects of OSH were employed by state bodies and in industry, but they had very limited time available to spend on teaching.  

· The main cohort of potential learners was mature students.

· The majority of potential students were expected to be in full-time employment.

· Students were expected to be located throughout the Republic of Ireland and the vast majority of them were not expected to be in a position to travel to Dublin. 

In 1992/1993, the UCD Audio Visual Centre – the National Centre for Media Production in Ireland, the University Industry Programme – the Centre for Innovation and Technology Transfer, and the Centre for Safety and Health at Work – a multidisciplinary academic centre, which was part of the University Industry Programme, collaborated to develop the blended learning model.  

In 1992 the AVC received EU funding under the EUROFORM initiative for the design of a distance-learning package for transmission by satellite.  The initial project was labelled the European Virtual Classroom, and funding in the first year of the programme came from a combination of the EUROFORM grant and student fee income.  The Audio Visual Centre developed partnerships with Eurostep (the educational channel for Europe), the European Broadcasting Union and Radio Telefis Eireann (RTE), the Irish public service TV and radio provider to design the technology.  The University Industry Programme and the Centre for Safety and Health at Work developed partnerships with other third-level institutions and educational providers and with the national Health and Safety Authority (HSA) to develop receive sites and a student market.  The Centre for Safety and Health at Work designed the curriculum content and assessment strategies, and collaborated with the Audio Visual Centre to develop the distance education components and the blended learning delivery methods.

Programme Description

The outcome was a live satellite-delivered Certificate programme in Safety and Health at Work, supported by traditional face to face teaching methodologies and learning supports.  The curriculum model is eclectic, incorporating aspects of the objectives model (Tyler, 1949), the process model (Stenhouse, 1975), and the situational model (Skilbeck, 1984).  The programme was, in the early 1990s, and continues to be, unique in Ireland and utilises digital satellite broadcast to deliver live satellite lectures and question/answer sessions weekly.  Modern Information and Communication Technology is used in conjunction with traditional teaching and learning methods, such as face-to-face tutorial support, comprehensive programme material, self-assessment and peer learning to address OSH training needs.  

Academic Contributors

Programme lecturers are Occupational Safety and Health experts, and each of 24 key lectures, arranged in 3 modules, is delivered by a national expert.  The lecture component is televised live in a TV studio in UCD for one hour each week and is delivered by satellite to the 14 centres, where is it seen concurrently by over 450 students, in classrooms and auditoriums each containing between 18 and 100 students.  Lecturers use a variety of educational aids to bring the lecture to life, facilitated by technology, for example DVD inserts, and equipment demonstrations are possible using an overhead camera facility.

Continuity is maintained by a chairperson, who is a general expert in occupational safety and health, and who orientates the students each week to the topic and places it in context of the overall module and programme.  

The live lecture is seen by the full cohort of students, and is followed by live question and answer session, where individual students can phone a question into the studio, to be answered by the expert; both question and answer can be heard by the full student group.

Each lecture is followed locally by a one-hour group tutorial (student groups of 18-30 students), facilitated by a local tutor, who is a trained occupational safety and health professional who has received additional training in adult education facilitation skills from UCD.  The tutor uses small group teaching and a variety of adult education strategies to stimulate discussion and clarify issues (Knowles, 1970 and 1984).  The tutor in particular taps into both the expertise and experience of individual students in order to facilitate peer learning and individual students recount work-based learning experiences for the benefit of the group, and are encouraged to reflect on their own experiential learning in this context (Tough, 1968, Kolb, 1984).  Kolb’s model has been used with success as the basis for a number of occupational safety and health professional training programmes (D’Auria et al, 1992; Punnonen, 1992; van Dijk, 1995; Aguis and Bagnall, 1998).

The programme is academically managed by a Programme Board of the University and has a dedicated academic Programme Coordinator.

Students

Students come from a diverse range of academic and occupational backgrounds.  The age range is from 18 to over 60 years and all of the students are adults, and because of the nature of the programme, the majority of students are in full-time employment.  Multiprofessional education for adults is an educational strategy used to a growing extent in the health-related professions, and this strategy is widely used in the context of OSH.  The motives for inter-professional education are based on the need to modify negative attitudes and perceptions, to reinforce collaborative competence, to improve services and effect change and to create a more flexible workforce (Barr, 2002).

A number of large national organisations have an ongoing programme of student support and sponsor employees to attend the programme.  Organisations who have participated in the past include RTE, Iarnrod Eireann, Eircom, and the Irish defence forces.  A small number of organisations have introduced an in-company facility, whereby the satellite lecture is delivered into the company’s own training room and UCD provides the tutor (such clients have included RTE, Wyeth Nutritionals, Pfizer, and Dublin City Council).  Flexible delivery arrangements also permit students sponsored by the Irish Congress of Trades Unions and the ESB to attend classes dedicated to their students’ particular needs.

Stakeholders

A key component of this blended learning method is the relationships between the organisers and key stakeholders, which underpins sustainable innovation (Fullan, 2001).  The Centre for Safety and Health at Work operates under the regulations of the University on registration and academic and educational administrative issues, and works closely with Institutes of Technology and other third-level and vocational education providers, public and private sector organisations, local tutors and individual students from organisations ranging from small and medium enterprises to multinational organisations.  The Audio Visual Centre works with the European Broadcasting Union, the national television station (RTE), with satellite installation companies and with technicians and managers in the local broadcast sites.  

Pedagogical components

The individual pedagogical components, which successfully blend traditional and technologically-supported delivery methods, are as follows:

· The live satellite lectures (table 1) each delivered by a national expert in the relevant field.

· Comprehensive text support, using specially designed distance education material developed to the highest instructional design standards; each lecture is supported by a chapter, written by the expert who delivers the lecture; the chapter content is reflected in the power-point slides used by lecturers to support their lecture; the slides can be accessed by students on the internet.  Students have, in recent years, also been supplied with a support CD, which contains additional learning resources.

· Self-Assessment questions are provided throughout the written text material, encouraging students to engage in self-directed learning and situated learning, as many of the self-assessment questions require students to apply the learning to the context of their own workplace.

· Interactive tutorial, which incorporates face-to-face teaching and learning and where peer-learning (Boud, 2001) is encouraged by the use of small-group and adult learning teaching techniques (Brookfield, 1986).

· Reflective Video Case Studies are available 24/7 through Blackboard.

· Assessment strategies comprise assessments and examinations, and are designed to facilitate the students to engage in work-based and situated learning, by applying theoretical concepts to their own work-environment, in keeping with the principles of adult education.

	The Irish Legal System
	Occupational Diseases

	Occupational Safety and Health legislation
	Occupational Hygiene - Evaluation of Health Hazards

	Risk Management
	Occupational Hygiene - Control of Health Hazards

	Safety Management
	Occupational Hygiene - The Physical Environment

	Mechanical hazards
	Organisational and Occupational Psychology

	Ergonomics and ergonomic hazards
	Accident Causation: Psychological Factors

	Chemical hazards and chemical safety
	Accident Investigation 

	Psychosocial hazards
	Fire and Emergency Procedures

	Principles of Toxicology
	Construction  

	Dangerous Substances
	Safety in Agriculture 

	Occupational Health
	Electricity


Table 1. Programme topics

Technological Infrastructure

Transmission delivery has a success rate of over 98%, with local site call centre support. There are also back-up systems in place to ensure prompt action in the occasional event of local transmission reception failure, so as to ensure minimum disruption to students learning experience.

Evaluation and Review

Student evaluations have shown that this model works, with a majority of students, each year, returning positive evaluation feedback.  The high success rate (over 90% pass, and over 95% complete) from such a diverse student body supports this model.  While the basic model has been a constant since the inception of the programme in the early 1990s, ongoing, regular, systematic reflection, based on regular communication with all stakeholders has resulted in a number of pedagogic and technological developments over time, with the development of peer learning techniques based on iterative feedback from the tutors in the centres.  Recent pedagogical developments have included further development of electronic support materials and modularisation.

Discussion

The providers are confident that the academic success of the model is a function of the blended learning model.  The programme’s strength is the combination of learning methods, which supports the diverse student body and permits the programme to keep up with legislation-driven learning needs.  The continuing success of the programme is linked to the legislation-driven OSH content, and the identified training needs of employees.  The blended delivery method permits concurrent delivery of consistent content to large numbers of students from diverse backgrounds over a wide geographical area, providing high-level OSH training in a manner that is applicable to individual student needs in areas where certified OSH training availability is limited and is a solution to a problem faced in many countries (Bryant and Hartle, 2000; Carlson and Olson, 2001).

The success of the model is shown in its 14-year track record, with student numbers increasing year on year, and over 5,000 students who have successfully completed the programme to date.  The model suits second chance students, and many students use this programme as an access to progression within higher education, thus facilitating life-long learning in this context (Rantanen, 1997).  

The model permits local institutions and company training departments to provide high-level certified OSH training to their employees in a manner tailored to their organisational OSH needs.  There are financial incentives associated with the working model and participating centres are provided with a successful package for minimum investment.  Students can attend a local centre to access national expertise, with minimal time off work, particularly for those who attend in-company centres.  The return to an employer is an employee with a well-recognised national qualification, certified by a University and accredited for entry to a technical membership grade of the OSH professional body, the Institution of Occupational Safety and Health (IOSH), in the United Kingdom.

There is a heavy administrative workload associated with large numbers of students, being administered from a single institution, and there are challenges to maintaining and coordinating relationships and to maintaining a high standard of quality academic and technical delivery from multiple stakeholders, including tutors, technicians, administrators, managers, students, organisations, educational establishments and the programme providers.

Conclusion

It is considered that the continued success and growth of this approach has been primarily due to the technological solutions being employed in response to pedagogically driven factors and because academic staff and academic support staff work together to support each other and develop suitable solutions that best meet the learners' needs. Ongoing review and reflection are key success factors in continuing to attract large student numbers, new subject experts and underpin sustainable innovation within this programme of study.
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