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Abstract:
	
Industry-proposed projects for undergraduate students are an excellent way of building a relationship between the University and local enterprise.  Through a long history of such projects there is significant evidence that projects such as these, are extremely beneficial to students’ experience both from a learning point of view and the satisfaction of doing work that is ‘needed’. This project seeks to quantify the value to the company of such projects.  
An assessment will be made of the value to an organisation of 8 current projects being undertaken within the Department of Mechanical Engineering. The students working on these projects will deliver a comprehensive design solution to a particular requirement whether this be related to a product or a process and it is anticipated that the work of the students will move the company a long way down the development path of a problem which is on their strategic agenda.  It is anticipated that data which quantifies the value to the company of engaging in this process will assist the university to pursue collaborations with local enterprise providing real data to draw on when negotiating project proposals.  There is evidence that such projects can also lead to building a substantial number of relationships which in turn could lead to placements, individual research projects and graduate jobs. This project estimates that current employer-led group projects (2011-12) had a value of between £10-20k to the company.  This value was based on a notional consultancy rate per hours spent by the students in assisting companies in their pursuit of innovation and/or process development. Following discussions with current project providers, a brochure has been developed outlining the estimated financial value plus other benefits to the employer which has been distributed widely. There is some evidence that the brochure may persuade employers to offer more group project work to students but only when used in conjunction with considerable follow up work.



List of Outputs:
	A brochure has been designed to persuade employers to engage students in group projects. The brochure contents are based on and underpinned by the findings from the discussions with employers and the quantified financial benefits. 




Project Highlights:
	1. A key highlight of this project has been in establishing the value both financial and operationally for employers. It is clear that group projects are genuinely useful to companies and contribute to their advancement.  The project outcomes suggest that participating employers recognised the quantifiable value that providing group projects to students provides to their organisation.

2. A further highlight was the potential of converting the brochure-contact-meeting process into a relationship that could lead to projects, placements and many other forms of collaboration.




Background and Rationale:
	Anecdotal evidence suggests that a lack of resource and time often impedes engineering developments within industry.  This study set out to determine whether provision of engineering projects resolves this problem to some extent.  It was felt that  identifying the quantifiable benefits of engaging students in real-life developmental projects would offer a compelling argument to employers, persuading them to get involved.  There is also benefit to students in engaging with real-life developmental project work where they can put their learning into authentic practice and offer ideas, engineering solutions and problem solving.

Engineering undergraduate degree courses have historically worked with industrial partners in a range of activities.  The provision of real-life projects within the undergraduate curriculum is an excellent way of building a relationship between the university and local enterprise.  However, the question of quantifiable value to employers is less well researched.  This project set out to quantify the benefit of undergraduate projects to an enterprise and then consider how best to encourage employers to engage with students in such projects.
This study was conducted within a Mechanical Engineering Department.

Background
In the Department of Mechanical Engineering at the University of Bath, students in the third year undertake a Group Design and Business project. This exercise has been part of the curriculum for about 20 years. Groups of 6 students are provided with a broad brief to design a product or machine to achieve certain objectives.  In addition they are required to review the financial implications and write a business plan. This work occupies the students for a full semester and one of the key points is that they are required to manage their time completely which includes meeting certain milestones during the 15 week period. There has to be an emphasis on the learning taking place and it is made clear to organisations that the involvement of students is not simply cheap consultancy.
The premise of this current project is that if the financial benefits are made clear to organisations then this would encourage them to engage with HE institutions and to understand better the level of work that can be undertaken. Successful engagement with group project work often leads to other collaborations including placements, sponsorships, research consultancy, CPD and Knowledge Transfer Partnerships further improving the profitability of local enterprise and enhancing the employability of students. 



Implementation:
	
This 10 day project set out to:
· Evaluate the value of student projects for employers
· Use this information to design a brochure to encourage future employers to engage with students through projects
· Trial and evaluate methods of reaching suitable employers in order to maximise success in making contact and beginning a collaboration
· Assess responses to the brochure
This was a small scale project therefore six recent projects with which the author was familiar, were selected for review with the employers.  The six projects provided case studies to inform the project outcomes including the development of the brochure. 
Six in depth interviews (three audio recorded available through the private project webpages) were conducted with managers who had been involved with the projects.   Although this project is based on a small sample, our discussions and previous experience of such projects within Mechanical Engineering suggests that collaborative projects have had a positive value to the organisation. However, the value is dependent on both the nature of the project and the enthusiasm and engagement of the employer which in turn is somewhat mediated by the relationships that are developed between the employer and the HEI.
The findings from the case studies were very interesting.

1. One company had under-estimated the capability of undergraduate students, their capacity for work and their ability to clearly present their findings. The participant in this case study claimed to have learnt a lot about new technology and its relevance for his own industry.  In this case the value to the organisation was estimated at “between £10-20k”.

2. An unexpected outcome for another company was that the students had arrived at a solution that integrated new ideas, and that the students were prepared to challenge the status quo.  This organisation was also aware that the timings of group projects may be a constraint
We must understand that designing a machine is a very long and time consuming process and we have to consider how far along the path this project can take us
The company also acknowledged the new learning they themselves were gaining:
We now understand that the challenge is greater than we thought and we will go forward in a more evolutionary way
And commented on the valuable resource the students brought with them:
We do not have the resources nor testing equipment to try out certain ideas which the students did – how valuable is that!

3. In the third case study, students conducted a requirements analysis and explored various solutions to a problem that the employer had identified. In addition the students conducted an in depth review of an alternative business strategy and prepared a detailed business case for adopting such a strategy. This resulted in new opportunities for the company and has now become part of their overall business plan.
The business plan has gone automatically into our own business plan as an example of what a potential licensee might expect to earn

	The organisation recognised the strategic value of the work undertaken by students:
We have reduced our requirement for investment and also enhanced our ability to raise investment on account of the work done by the students – just fabulous!
	And estimated the financial value to the organisation:
This might have cost £15-£20k if we had commissioned this feasibility study.  To be honest I could not have afforded to purchase the quality of this work

4. A fourth case study described a student project to design an automatic mechanical process for a control system. The employer estimated a 60% improvement in productivity as a result of the student project.  The student input
Saved us going down blind alleys

5. A further case study described a project that had not worked.  The reasons for the disappointing outcomes were suggested to be lacking in enough rigour to sustain 5 students over 10 weeks, and, for whatever reason the students did not go into the depth and breadth of the project that they might have.

6. Finally, another employer found the major benefit was in the collection of initial data which otherwise would have been very time consuming for his organisation. He estimated that the work undertaken by students would “Save at least a couple of weeks and maybe more” and at a notional cost of £600 per day, this represents an initial saving of £6k.

An analysis of the case study research identified a number of questions for the next phase of the project. These were:

· How valuable are the projects?
· What are the common characteristics of a successful group project?
· What are the characteristics of a satisfied collaborator?
· What are the barriers to taking up a project?
· How can collaboration be made more attractive to companies?
· Is there more than a straightforward financial benefit  in taking on a project?

These are answered in another document: What makes a good project.

The next step was to design the brochure which included three of the case studies chosen to demonstrate the value to the employer in an easily and quickly accessible format.  The first draft brochure was trialled with six prospective employers in order to assess its usefulness. The key overarching question underpinning these new discussions was to what extent the message about the potential quantifiable value of offering project work to engineering students was achieved.

The brochure aims to provide succinct, timely and quickly accessible information.  Some of the discussion with employers therefore focused on the content, style relevance, etc, of the brochure.  Employers were also asked whether the brochure content provided adequate preliminary information for taking next steps. The message contained within the brochure appears to have had some impact with two of the companies now engaging students in project work and two more potentially offering projects in the future. This successful conversion rate may be attributed in part to the face to face discussions that supported the introduction of the brochure.

Following feedback from this test sample, the brochure was sent to 20 companies in the south west region.  This sample was selected from a database of 3,893 companies in the Bristol, Exeter, Gloucester, Plymouth, Swindon and Taunton postal regions who were engaged in three major manufacturing sectors and including pharmaceuticals, shipping, valve and bearings manufacture, rubber processing and polymers.  Of these companies, 1024 had a turnover exceeding £1 million p.a. and it was from this group that the 20 companies were selected as being representative of the size and industry.  Of these companies to whom brochures were sent,  there were 4 immediate responses.

The four responding companies were contacted by telephone and then by email.  A key problem we identified was a difficulty in all cases of reaching an appropriate person to speak to in the organisation. Three of the four companies that responded to the brochure did not provide a contact name, one of the companies said they were already in touch with an HEI, one company would not offer projects for health and safety reasons.  However, some interest was expressed in future collaborations.

This exercise resulted in one positive decision to pursue a group project and that organisation will also take on a placement student.

This was an extremely time consuming process particularly because of the difficulty in reaching an appropriate contact within the organisation.  Human Resources can often act as a filter but are not the decision makers in the case of student projects.


	



Evaluation:
	
This project aimed to assess a number of current employer-led group projects to establish whether the delivered work and companies engagement with a group of students has a positive value which can be quantified. Following this, the aim was to produce a persuasive brochure to encourage employers to engage with group projects for students, and, to assess whether such a brochure would indeed persuade employers to engage with student group projects. 

The contents of the brochure were based on the evidence and findings from the case study participants, so their input was invaluable. Throughout the project, the view of employers has been sought.

Although case studies within the brochure originate from work at the University of Bath, the brochure is for wider use to promote the concept of engineering student projects with industry. The brochure was developed in this transferable manner, for example with contacts sections that can be tailored to individual institutions. Discussions with other SW HEIs have been undertaken to garner their thoughts and to see how practice works elsewhere. A meeting was able to take place at Exeter thanks to links made through the Get STEM Working project team meetings (linking with other sub-projects).

Initially, the brochure was sent out to 12 companies who were asked to comment on whether the brochure would persuade them to engage with student projects.  All agreed the content was appropriate, three companies were visited and two offered projects. These participants agreed that the information within the brochure was informative and persuasive, however, it became apparent that some key messages needed to be more highlighted: 
· that the projects are free to the employer
· undertaken within the university
· do not require substantial time from the employer
· these key selling points needed to be clearly shown on the front page.

A decision was also made to reduce the brochure content further as its key purpose was to initiate a meeting for further discussions.  

It is probably too early at this point to assess the full potential of the brochure as a promotional tool.  Of 20 companies that the brochure was sent to only four responded to the mailshot.  This is consistent with the Bournemouth study in which employers stated they would not take time to read such materials, but would be more prepared to allocate time for face to face meetings.  It became too time-consuming within the scope of the project to follow up the mail shot with non responding companies given the difficulty in reaching appropriate decision makers. This approach was supported by the SW External Advisory Group (SWEAG) (meeting Oct 2011) who advised ‘it is better to focus attention on the small number [of companies who show an interest] or they will lose interest very quickly’.

Of the four companies that did respond to the mail shot, one has confirmed that they will pursue the possibility of a project and will also recruit a placement student.

The potential financial value to the employer of student project outcomes combined with the free resource (students and resources) was a key message within the brochure, however, this is not a cost neutral exercise and the cost benefit of this promotional activity still needs to be fully assessed. Benefits to the participating companies include: 

“The students’ work has contributed to gaining a £3m investment”
“The students’ work has contributed to re-appraising a major capital investment”
“The students made the organisation aware of state of the art technology that would improve their future business”

Quantifying the financial value of undergraduate projects however, is problematic.  One problem is that the variables are inconsistent and difficult to put an exact value on.  However, measures such as increase in sales, reductions in costs, enhanced brand awareness, strategic changes, and recruitment of skilled personnel were taken into account.  In order to impose some consistency on quantifying the value of the student projects that formed this study, it was decided to cost it on the basis of a consultancy fee thus ensuring that each was measured using the same metric.  

The aims of this small scale project were ambitious however, they have been met in so far as it has been possible (through discussions with currently engaged employers) to:

· make a judgment about the financial benefit to participating organisations who offer group projects to undergraduate mechanical engineering students
· make recommendations as to how the information gained can be used to encourage other companies to engage in student projects through
· the design, pilot and production of a brochure that outlines the major benefits to potential employers
· development of a brochure-contact-meeting process as described above.

Both formative and summative evaluation opportunities have been taken by presenting the project at events. The project was promoted internally to practitioners at the University of Bath Institutional Seminar in January 2012 (~40 attendees) and then at the end of the project at the HE STEM Workforce Development & Employability Conference 18th June (>100 delegates). The latter included input from a student from Bath with recent experience of student projects and received positive comments:
“Enjoyed [hearing about the] case studies – especially student [industrial group] project – Bath Uni[versity]”
“Really enjoyed hearing about the student perspective, and the change they were able to make when working with industry”





Discussion, Learning and Impact:
	
1024 companies were identified as likely collaborators from a database of over 3,000.  The criteria for selection was set as: £1m turnover, geographical availability, and business focus.  It could be extrapolated that there are therefore 200-600 potential collaborators which makes finding and making contact with these potential project providers an even more important matter, especially taking into account the potential for other collaborative work, such as research, placements, and graduate employment.

In common with other projects in the Get STEM working programme, there was some difficulty in making contact with appropriate people within organisations.  This was also the experience of the Plymouth project which was investigating employer engagement with student placements.  Interestingly the Bournemouth project found the reverse to also be true, ie that employers found it very problematic trying to find appropriate people within the HEI to make contact with.  Communication is therefore a consistent issue that needs to be considered further within employer engagement activities.

An interesting finding from the project is that employers tend to ignore literature sent through the post and gaining an employer’s engagement requires persistence from the university.  Interestingly however, employers were prepared to give up an hour or more for a face to face meeting particularly when the benefits (for example effectively free consultancy) are made clear. Once contact with such organisations is established other opportunities were likely to arise.

When meetings were set up to discuss employer engagement with the university therefore, they generally resulted in a positive outcome – projects were agreed. This is felt to be because the contact had been filtered to the point where a decision maker had been reached, the university representative had authority, knowledge and experience, and the employer therefore had sufficient information to judge whether there is an opportunity that fits with their organisational requirements particularly an opportunity that is free of cost to them. This is a consistent finding across the Get STEM working projects that successful outcomes were optimised by personal contact.

This raises difficult questions for the HEI. The process outlined in this project is time consuming and expensive.  Responsibility for the co-ordination and management of the process would need to be allocated appropriately within the HEI either at departmental level or institution wide.  There is also potential benefit of some shared facility between HEIs.  The question of staffing and resourcing is therefore important.

It is important to remember that the projects must enhance the student learning, as one employer stated:
I would absolutely recommend the use of these projects as long as the employers recognise that this is a learning exercise






Further Development and Sustainability

	
It is hoped that this insight into the value of student projects to employers is shared and that others can use this information to develop their own media and processes.  Those people in particular who are involved in searching for employers with whom to collaborate should incorporate the key messages that employers need to understand (as outlined above) and that many leads could eventually be successfully converted but this involves considerable time and patient persistence.
This process will be adopted in the Faculty of Engineering and Design at the University of Bath.  Media is being changed to incorporate these messages and processes are being implemented to extend the list of employers interested in student collaboration.  




In relation to the approaches to sustainability outlined below, we are very interested in activities and commitments which have occurred within the timescale of the project. However, we recognise that some approaches may still be in the development phase at the official project end date and it would also be valuable to include these examples in the template.
	Approaches to Sustainability
	Examples
	In relation to your project

	
Continuance (finding alternative sources of funding)
	· Commitment from institutions to provide continuation funding

· Network/ communities likely to be sustained through inclusion in future funding bids
	None

	
Embedding (within institutional activity)


	· Identification of institutional strategies that the project has informed
· Uptake which has taken place, or is likely to take place, within own/other HEIs
· Influencing of organisations external to HE Sector which has occurred through partnership working
	As a result of this project, new media is being developed and new processes introduced into the Faculty of Engineering and Design at the University of Bath.

	
Mainstreaming (changes in working practices)
	· Staff development which is planned or has taken place as a result of your project
· Curriculum enhancement that has occurred or is likely to take place as a result of your project
· Influence of senior managers that has arisen as a result of the project
	Findings shared with all staff engaged in placements at the University of Bath - also the marketing department of the Faculty of Engineering and Design.
Resources and/or personal objectives for implementing the time consuming employer liaison tasks are being reviewed.  

	
Legacy (passing on important elements of the project)

	· Networks/communities likely to be continued
· Dissemination of project outputs
· Evidence of impact of activities
· Creative Learning Journey material made available via the SW Spoke Creative STEM website where relevant.
	Dissemination of project outputs at STEM meeting on 18 June and outputs made available on the STEM web site.
It is too early to judge whether these outputs have been accessed by people in other institutions.



References:
	






Quotes:
	
HE STEM Workforce Development & Employability Conference delegates (generally HE practitioners):
“Enjoyed [hearing about the] case studies – especially student [industrial group] project – Bath Uni[versity]”
“Really enjoyed hearing about the student perspective, and the change they were able to make when working with industry”
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