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Summary
The level of accredited engineering programmes is typically specified by reference to the Forefront of the particular branch of engineering. Using the EUR-ACE Framework Standards as an example, it is shown that there is limited guidance on the interpretation of Forefront. It is argued that the accreditation process will be improved and enhanced by explicit evaluation by accrediting panels of how Forefront is incorporated in to programmes and assessed within student achievement. It is suggested that international networks of agencies are well placed to act as a proactive forum for developing methods for evaluating Forefront, and for implementing them.
1. Introduction
This paper is concerned with one particular aspect of the accreditation of educational programmes for engineering professionals, that of assessing the level of such programmes, and in particular the use of Forefront of an engineering discipline to identify the level. The interpretation of Forefront in the context of accreditation is relevant to programme developers and teachers, to accreditation agencies and accrediting panels, and to organisations such as ENAEE that evaluate the processes and standards of accreditation agencies. The aim of this paper is to discuss some of the issues that arise using Forefront to assess the level of engineering programmes, and to suggest how the value of the accreditation process might be enhanced.
The content of this paper is the responsibility solely of the author, and should not be assumed to represent the policies of the UK Engineering Council or the ENAEE.

The assessment by an accreditation panel of a particular programme is the key judgement in the accreditation process, and will be regarded here as a paradigm for the other judgements in the process. In order to illustrate the considerations that enter into making this key judgement, the Programme Outcomes in the EUR-ACE Framework Accreditation Standards (EAFS) developed by ENAEE [1] are used as accreditation standards. It is recognised that these Programme Outcomes are intended to be applied to the standards of accreditation agencies, and not directly to the those of individual programmes. However, this discrepancy does not invalidate the arguments to be presented, and it also avoids the possibility of any partiality, misinterpretation or misunderstanding in using the standards of any particular agency. 
2. The Accreditation Process
In the accreditation of an engineering programme there are normally three aspects of the standards and procedures that are assessed, although the format and methodology of the assessment may vary:
Content of the programme;

Level of the programme;

Infrastructure of the programme (resources, quality assurance, etc).
Infrastructure includes all the resources that are necessary to ensure that the programme is taught, and the students examined, to the required standard. It is entirely possible, as an example of inadequate infrastructure, that all the documented specifications of the programme are excellent, but that the laboratory facilities are deficient, and therefore the standards for accreditation are not achieved.

Content means the specified teaching syllabus of the programme. Because accreditation frameworks are applied to many different branches of engineering, and also to different programme profiles and cycles, there will be considerable diversity in programme content. Nevertheless the statements of different agencies of their requirements show a commonality of content, including topics such as mathematics, design, transferable skills, etc, although they may be expressed very differently.
Although it is possible to be specific about Content and Infrastructure, specifying the Level is more difficult. It is relatively obvious how to specify a particular topic in mathematics, such as differential equations, but it is much less straightforward to specify the Level to which that particular topic should be taught and examined. The next section gives a brief review how this is addressed within EAFS. 
In assessing the standards of an accreditation agency by an organisation such as ENAEE, the above three aspects of accreditation will apply with the addition of a fourth:

Decision Process of the accrediting organisation (evidence collection, impartial procedures, etc).

The three aspects Content, Infrastructure and Decision Process, are important in the assessment of standards, but, if a shortfall in any of them is identified, it is relatively straightforward to correct without a major restructuring of a programme or an accreditation framework. A shortfall in the Level required may not be as simple to remedy.

3. Level and Forefront in the EUR-ACE Framework
How is Level specified in EAFS? The Programme Outcomes in EAFS are specified under six headings, and the introductory paragraphs for three of these headings, Engineering Analysis, Engineering Design and Investigations, use the phrase ‘consistent with their [the students’] level of knowledge and understanding’. The Programme Outcomes specified under Knowledge and Understanding include the following:
First Cycle: coherent knowledge of their branch of engineering including some at the Forefront of the branch;

Second Cycle: a critical awareness of the Forefront of their branch.

These are the only explicit statements about Level in the Programme Outcomes (of which there are 21 for First Cycle and 19 for Second Cycle), and they raise questions of interpretation such as the precise meanings of ‘coherent’, ‘some’, and ‘critical awareness’. Before deciding on these meanings, it is first necessary to clarify what is meant by ‘Forefront’, which the statements for both First and Second Cycles use as a reference point to identify Level. 
The use of Forefront originates in the Dublin Descriptors [2], which are applicable throughout the European Higher Education Area. The specification for First Cycle has the phrase:

…includes some aspects that will be informed by knowledge of the Forefront of their field of study’.
The specification for Second Cycle does not explicitly mention Forefront but it is implied by:

have demonstrated knowledge and understanding that is founded upon and extends and/or enhances that typically associated with first cycle, …’.
In the recently completed EUGENE project [3], in which ENAEE was a partner, one of the so-called Programme Deliverables was a glossary that included a definition (or description) of Forefront as:

Forefront of a branch of engineering or specialization is the knowledge of recent developments in practice and research. In a field of study that combines knowledge from different branches, the Forefront is interested as that of the combination and not of the individual branches.
Even if the wording of the above definitions and requirements are acceptable, they do not provide accreditors or programme developers with any guidance of how to recognise and evaluate Forefront within an engineering programme. How is the Forefront of a particular branch of engineering to be decided? What are the criteria for determining if a programme has sufficient content at the Forefront? How is student achievement at the Forefront to be assessed? 
4. Identifying the Forefront
There are two fundamentally different methods to assess Forefront in the accreditation of a specific programme. 
Top Down (TD). The accreditation agency specifies a set of agreed rules and tests that are used to decide if the Forefront is properly incorporated into the programme, and assessed in student performance. The advantage of a TD method is that the basis for a decision is clearly known, and could be applied consistently to different programmes. The main disadvantage is that it may not be very responsive to developments in the branch of engineering, or to innovative teaching methods.

Bottom Up (BU). The agency does not specify rules, but the Forefront is identified using the evidence gathered by the accrediting panel in reply to two specific questions, how is the Forefront incorporated into the programme, and what criteria are used to evaluate Forefront in student performance? The advantage of this method is that it is responsive to innovative teaching methods, and to developments in the branch of engineering. The main drawback would be to ensure consistency of judgements and decisions.  The method used in the application of EAFS Programme Outcomes to the assessment of accreditation agencies is closer to BU than to TD, because EAFS does not specify any rules for assessing Forefront. 
Although the two methods TD and BU have very different rationales, they may in practice have some similarity. The BU method while relying on academic judgements will need to develop some guidance, possibly informal and unwritten, to assist accreditors in making those judgements; the TD method will require the accreditors to use judgement in applying the documented rules. 
The choice of which method to use in evaluating Forefront in the accreditation process could be influenced by the particular programme being assessed. For example, within the EHEA First Cycle programmes are intended to equip graduates for employment, and therefore in order to decide if the specific objectives relevant to employment have been achieved, a TD method of evaluating Forefront would be more appropriate. This could also apply to programmes which have a profile aimed at a specific employment sector.

A further relevant consideration is the purpose of accreditation.  The purpose for which accreditation was initially developed was to provide a means of ensuring that an engineering programme had reached an acceptable defined standard. However it is increasingly recognised that this same process provides a mechanism for a second benefit, that of programme development and enhancement. In fact, this secondary benefit is already implicitly recognised by accreditation agencies that set ‘prescriptions’, to enable shortfalls in the standards of programmes seeking accreditation to be corrected within a specified period.

On balance there are two strong reasons for preferring the Bottom Up (BU) method. Firstly, it can readily accommodate developments and innovations in teaching methods and does not inhibit new ideas in teaching because of concerns that accreditation may be threatened. Secondly, the Forefront of a branch of engineering is not static but is continually evolving, and the BU method is well adapted to enabling judgements to reflect technical advance. Every accreditation visit is an occasion for a discussion between experts about the Forefront of the particular branch of engineering and for a professional judgement about its evolution. Every accreditation report is a statement of that professional judgement. The accreditation report is of course the opinion of the accreditation panel, and the opinions of even experienced and discerning experts can be in error; therefore the moderation of thee report by a committee is an essential part of the process.

There are corollaries to adopting such a methodology. Firstly it is essential for accreditation agencies to be explicit in their documentation that evidence is required of how Forefront is incorporated into the programme, and of how Forefront is evaluated within student assessment. Secondly that accreditation agencies ensure that the members of the assessment panel are trained to evaluate such evidence. 
The above discussion has focussed on the assessment of the accrediting panel, but clearly similar considerations apply to the assessments of accreditation agencies by ENAEE for authorisation to award the EUR-ACE label. It would be consistent with ENAEE’s status as a collective of organisations with interests in the formation of engineers to be proactive in developing methods of enhancing the value of accreditation.
5. Conclusions

Two arguments have been presented. One is that the specification of Level in accreditation using Forefront should be made more explicit within the process and in documentation. The other is that the judgement of Level should be made by the accrediting panel as an integral part of the accreditation assessment, using their expertise and not prescribed rules, in order to reflect the evolution of engineering and of teaching methods.
Therefore the answer to the question posed in the title is that the Forefront is where the engineering profession says it is. This answer may appear to be self-evident and even trivial, but it imposes the important requirement that the accreditation assessment incorporates a consideration of developing technologies as an integral aspect of the process. Integrating Forefront into programme accreditation in this way would emphasise the importance of Level in standards, and contribute directly to maintaining and enhancing the value of accreditation.
Does accreditation matter? My view is that the quality of engineering professionals depends critically on the standards of the engineering education process, and that it is the responsibility of accreditation committees, and possibly more importantly of over-arching agencies such as ENAEE and IEA, to ensure that standards are updated in response to the developments in engineering disciplines, and to apply those standards constructively to encourage aspiration in both engineering teachers and students. The quality of engineering professionals is essential to determining how effectively engineering contributes to the solution of global problems. 
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