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Introduction
It is widely expected that university graduates leave higher education with a readiness for industry. In addition to good academic qualifications, graduates are expected to be equipped with all the relevant and transferable skills, abilities and personal qualities that comprise employability. However, the Association of Graduate Recruiters (2006) found that half of Britain’s leading employers are unable to fill graduate vacancies due to a lack of basic employability skills such as leadership, team-working and communication skills. The Engineering and Technology sector is currently experiencing major skills shortages, which are exacerbated by decreases in the subject’s take up rates.

The Confederation of British Industry (2006) pointed out that working with employers is the key to providing skilled graduates for all sections of the economy as employer-led provision enables delivery of the skills that the labour market needs and that students want to develop. Meaningful work-based learning (WBL) is, therefore, fast becoming essential as graduates face an increasingly competitive job market. 

Unfortunately, research indicates that engineering and technology degree programmes has far less WBL activity than comparable disciplines such as business or health (Medhat, 2008). Furthermore, where placement opportunities do exist, they are commonly inflexible, delivered as part of a conventional sandwich course or Foundation Degree. 

HoneyBee at the University of Glamorgan

HoneyBee is a WBL project, developed in 2006, at the University of Glamorgan. The scheme offers flexible, innovative and responsive work placements which are designed to meet the specific demands of both local engineering employers and undergraduate students.

Students work within a local business for a flexible period of time, applying their academic knowledge to real life work situations. In turn, undergraduates bring to companies innovative knowledge and expertise, helping them to compete on a wider scale. 
A variety of WBL options are available to students studying any discipline within engineering/technology, for example: Civil Engineering, Electrical and Electronic Engineering, Mechanical Engineering, Computing, Quantity Surveying and Built Environment. Due to strong demand, the scheme has also been made eligible to Business students who undertake placements within local engineering organisations, for example in a Human Resources or Marketing department.
Work placement options conventionally include: a 5 year part-time combined work and study route to degree, 1-year, 6-month, 3-month placements and 6-week live project work. The WBL menu is detailed below:
	Placement Option
	Description

	Network75

	Network75 beneficiaries study free of charge whilst simultaneously gaining practical and academic training in engineering and technology. Undergraduate students work in a host company throughout the duration of their five-year part-time degree. Students receive a £5000 bursary, which increases by £500 each year. Network75 offers a partnership of academia, professional training and personal development and is recognised as one of the fastest routes to becoming a graduate professional by bodies such as the Institution of Mechanical Engineers (IMechE). The initiative was first introduced in 2000 and is now supported by the HoneyBee project.

	1-Year Placement

	Level 2 students take a year out of Higher Education to work full-time within a host company. Students work full-time for the duration of the year to work on a specific project or to fill in a temporary resource gap.

	3 and 6 Month Placements
	Undergraduates gain significant engineering experience through undertaking structured three or six month placements.

	Live Project Work

	Live Project Placements are wide-ranging and challenging. Companies may wish to target new markets, develop new manufacturing processes, or extend information technology solutions into new business areas. They may have time constraints or lack the expertise to get it done. Students, either individually or as part of a team, utilise their academic expertise to address these real life problems within a company over a six-week period.


Case Studies

HoneyBee has proven to be a tremendous success with over 120 undergraduates from The University of Glamorgan having benefited from bespoke work placements since October 2006. The following case studies detail just a number of the outstandingly successful WBL undertaken by beneficiaries:
Improving human resource issues at Gardner Aerospace

BARAT, a group of five first-year Business students, undertook a live project at Gardner Aerospace, a small to medium engineering enterprise within South Wales. The aim of the task was to investigate and improve human resources (HR) at the manufacturing plant. BARAT devised a survey to investigate issues such as: employee satisfaction and motivation, pay, working practices and professional development. The team then visited the site to carry out the surveys and also conducted short interviews with Gardner employees to gain further insight into HR issues. 

Results showed that although there were many areas in which employees were highly satisfied, employee motivation was low and rates of pay were a major issue for many workers. Many workers aspired to undertake further training and improve teamwork. As a result of these findings, a number of feasible and valid recommendations were offered to Gardner management in the form of a Client Report to increase productivity and improve employee satisfaction. According to BARAT:
· “The project was interesting especially because it involved real people.  Its results had the potential to influence future decisions at Gardner Aerospace and ultimately, impact upon people’s lives - so it was very important.”

· “The project will be valuable to my future career.”
Richard Coombes: a three month surveying placement

Richard, 21, from Merthyr Tydfil, is a Foundation Degree Surveying student who recently undertook a 3-month work placement at Cynon Taf Community Housing Group. 

Cynon Taf Community Housing Group provides rented accommodation for families, single people and people with physical disabilities, as well as sheltered housing for older people in the Rhondda Cynon Taf area. The agency also offers a Care and Repair service to help the communities within the RCT area.

Richard began his placement in June 2007 as a trainee surveyor, helping to fill a human resource gap within the association. Throughout the duration of his 3-month work placement, Richard: 

· Carried out surveying independently

· Performed energy surveys and tested building defects

· Commissioned external contractors

· Collaborated with colleagues

· Developed administrative skills, including data entry and mail merging, 

· Gained hands-on, practical experience within building services and surveying

Richard was able to apply his academic knowledge to his work within the Group. According to him, “I learned about methodological and theoretical issues within surveying at university but I have now gained hands-on experience in my placement as well. Gaining practical skills is the best part. It’s great.”  Richard was able to significantly develop and enhance his personal and technical skills during his time at the Housing Group, and is now confident that his career choice was correct: “my 3-month work placement has been extremely beneficial. Working at the company has helped me to choose a future career in Surveying.”

Richard summed up his Honey Bee experience by saying: “Completing my work experience placement has prepared me in terms of applying for jobs after finishing my course. If you leave university without practical experience, you will be going into a job blindfolded. With work placements, you gain knowledge and experience that other people going for the job might not have”.

Sian Lewis: the benefits of Network75

In 2007, Sian Lewis joined Newbridge-based contract electronics manufacturer Axiom as part of the Network75 scheme, which offers students a means of gaining broad-based industry experience throughout their degree course. 
Sian was the first Trainee to join Axiom through the programme. According to her, there are many benefits attached to gaining experience while working towards a professional and academic qualification.

“For me, this literally meant the difference between attending university or not. The Network75 scheme offers students like myself, who are interested in entering the industry non-specific sector, hands-on training with the added bonus of being paid throughout.” 
“As a result I’ve been able to work in different sections of the business, try my hand at a number of client-critical applications and put my problem-solving skills into practise.”

Sian became the Network75 programme’s first Student of the Year award winner after achieving excellent academic results and excelling at work. She said: “I worked hard throughout my first year, both in my studies and on my work placement, but never imagined I would have won the award. It was a real shock to me but I was so delighted.”

Getting the opportunity to understand just how a company with over 200 employees is run on a day-to-day basis, Sian followed a six month period visiting each department, after which she decided to pursue a specialist career path in the quality department.

Commenting on the programme, Dean Taylor, quality executive at Axiom says: “Using a stringent quality system to underpin your manufacturing process can literally mean the difference between a satisfied customer or not. Being able to let Sian realise its importance firsthand has been fantastic and I would recommend anyone interested in pursuing a career in the technology industry to sign up to the scheme.”

Peter Walsh: an electrical engineering work placement

Peter, 23, is a third year Network75 student studying for a BSc. Electrical and Electronic Engineering whilst working at Quantum CAD. Quantum CAD is the UK’s leading PCB (printed circuit board) design bureau, offering PCB design, manufacture and testing. At university, Peter studies a wide array of subjects from analogue and digital circuits to embedded systems, programming and manufacturing. Peter is a firm believer in the combined work and study route. Commenting on the Network75 scheme, he stated: 

“The experience gained in work will be invaluable for my future career. I have gained knowledge in several areas, primarily PCB design. I have also gained experience in our sister company Quantum EDS sells CADSTAR (an industry leading CAD package used for PCB design) where I have been involved in technical support and sales. My role includes working on site with customers and managing customer accounts, which can often lead to doing three jobs at once! As I come towards the end of my degree I am training other students, and passing on the knowledge that I have learned.”
Peter would recommend the programme to other students: “I have seen the advantage that the Network75 scheme has given me ahead of my fellow students who do not have the work experience or industry contacts that I now have. After Network75, I feel ready to hit the ground running!”
Stefan Granton: a mechanical engineering trainee

Stefan Granton, 22, is a third year student who moved from his home town in Devon to South Wales to join the Network75 scheme. Stefan is currently studying BEng Mechanical Engineering whilst working at Catnic, a manufacturer and supplier of steel lintels, stainless steel mesh and other building products and components. Stefan enjoys his role at Catnic and has been a valuable asset to the company:   

“My workload is varied. I am currently working on a project involving truck driver safety. Lorry drivers often get onto the back of their wagons to unload goods but this is a major safety hazard and there is a high risk of them falling off, resulting in serious injury or even death. I have designed a moving pneumatic platform which will be introduced into the workplace. Lorry drivers can step onto this secure platform to safely unload their cargo.”
Stefan points out that the Network75 scheme can be challenging at times: “It can be quite scary starting a degree course and joining a new company with people you don’t know.” However, he also states that “It’s great. Knowing I am achieving well on Network75 has increased my self confidence.”
Summing up the work based learning programme, Stefan says: “the mixture of academic study and practical work based experience that you get with Network75 is a perfect combination to start a successful career – for me, this is where it begins!”
The HoneyBee Mini-Project: Evaluating Glamorgan’s Work-Based Learning Initiative
In November 2008, the HoneyBee programme received funding from the Higher Education Academy Engineering Subject Centre to conduct a Mini-Project. The project aimed to evaluate whether an innovative WBL scheme is effective in raising the engineering competencies and employability of beneficiaries. The skill requirements of local employers were also investigated, as well as the practical and attitudinal barriers local employers face when recruiting students/graduates. Finally, the research attempted to establish whether positive WBL experiences, designed to meet the specific needs of individual students and businesses, promotes graduate employment in the engineering sector.

Results showed that:

· Working with employers is the key to providing skilled graduates for the future as employer-led provision enables delivery of the skills that the labour market needs and that students want to develop.
· Offering students a balance of practical, real-life work experiences and traditional classroom teaching has positive results for learners’ skills development – both theoretical and technical, confidence, motivation and employment opportunities.

· Work placements enabled undergraduates to sample their chosen engineering career and in doing so, promoted more realistic expectations of the role of an engineer and the engineering industry as well as careers ideas and direction. 
· Putting academic theory to practice and applying textbook learning to real-life engineering tasks and vice versa increases students’ academic preparedness and motivation to study.
· The scheme improved the “work readiness” of students and graduates; beneficiaries developed the skills, knowledge, attitudes and commercial understanding that enable them to make productive contributions to an organisation soon after commencing employment. Graduates who had undertaken WBL were also seen as desirable by employers as they would not be required to undergo a “steep learning curve”.

· A well-organised and reputable WBL scheme attracts new types of student – such as those who had never considered full time study as an option – to participate in HE and in particular, higher level engineering. Therefore, schemes such as this could help to minimise the supply and demand problems within the engineering sector.

· From an HR point of view, students offer businesses a cost-effective source of labour and are an ideal solution for employers, particularly during busy holiday periods when staff levels are reduced.
· HoneyBee provides employers with access to students that have been chosen based on the company’s specific requirements. Other advantages to local employers included:

· Access to motivated, committed and loyal employees.      
· Flexibility in staff deployment and increased productivity. 

· Increased awareness of current academic developments in the particular discipline.
· Breakthrough thinking (not blinkered or stereotyped). 

· Developing relationships with the academic community.

· Payback (putting something back into the system). 
· Involving employees in planning, delivering education and training and guidance to students increased their supervisory and mentoring skills. 
· The HoneyBee project appears to contribute to developments the region’s existing workforce through education and training of its potential and current employees. 
· Around half the employers who participated in this study stated that their attitudes towards graduate recruitment had changed following a positive WBL experience, whilst the majority of students were also keen to work for a local company, including Small and Medium Enterprises, in the future.

Results have enabled project staff to make improvements to the policy, procedures and support provisions and it is expected that these modifications will enhance the WBL experience of beneficiaries in the future. Investigating the needs of the local engineering industry will enable the University of Glamorgan to develop in undergraduates the skills and understanding needed by employers to produce mutual benefits.
In conclusion, WBL schemes such as HoneyBee have the potential to attract increased numbers of people into higher level engineering, improve the employability of engineering undergraduates, close the skills gap that exists within Wales’ engineering, increase employment and reduce the number of hard to fill vacancies in the sector. All these advantages ultimately contribute to increases in the Welsh skills base and the retention of skilled and knowledgeable young people within the region. It would therefore be recommended that other HEIs adopt or adapt the HoneyBee model in order to create the same positive results outside the Objective One Wales area.

Useful links

· http://fat.glam.ac.uk/HoneyBee/ 
· www.engsc.ac.uk
· www.network75.co.uk
· http://fat.glam.ac.uk/research/
· www.glam.ac.uk/careers
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