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In 2012 the ENAEE Promotion Committee was established to promote the EUR-ACE System of Accreditation of Engineering Education in Europe and worldwide. Observation of Engineering Programmes (EP) structure and content in different European countries as well as ENAEE authorized national Agencies approaches to accreditation of the programmes considering various profiles (specializations) were planned to develop ENAEE policy in this particular area of activity. 
The Questionnaire for ENAEE authorized Agencies has been prepared and circulated to receive information for analyses. In the Questionnaire EP was determined as a set of materials for teaching and learning that includes programme objectives and learning outcomes, curriculum (a list of modules), module descriptions (contents) and tools for learning outcomes assessment. The profile of EP was determined as the graduates orientation on specific types and (or) objects of professional engineering activity forming by a part of the programme.
Firstly the ENAEE authorized Agencies were asked to describe the structure of FCD and SCD engineering programmes based on ECTS credits focusing on profile formation (modules, internship, graduation project, etc.). The second question concerned Agency experience in accreditation of EP with more than one profile of graduate training. The Agencies were asked to specify the number of experts in the evaluation team and duration of on-site accreditation visit in different cases: the programme is accredited as a whole or separate profiles of the programme are accredited. The last question concerned the cost of accreditation procedures in these cases. 
Based on the analyses of information received from ENAEE authorised Agencies the recommendation to develop ENAEE approach to accreditation of engineering programmes considering profiles (specializations) are presented in the paper. 
Structure and Content of Engineering Programmes 
The survey confirmed the fact that in all countries represented by the Agencies authorized by ENAEE (UK, Ireland, Germany, France, Portugal and Turkey except Russia) universities independently define the nomenclature (list) of engineering programmes implemented. Russian universities design engineering programmes based on the State Educational Standards.
Table 1 represents data on duration and ECTS credits of the FCD and SCD engineering programmes in the countries represented by the ENAEE authorized Agencies.
Table 1

	Country
	Agency
	FCD
	SCD

	
	
	Years
	ECTS 
	Years
	ECTS

	UK
	ECUK
	3
	180
	1
	60

	Ireland
	EI
	3 – 4
	180 – 240
	1 – 2
	60 - 120

	Germany
	ASIIN
	3 – 4
	180 – 240
	1 – 2
	60 - 120

	France
	CTI
	-
	-
	5
	300

	Portugal
	OE
	3 – 4
	180 – 240
	1.5 – 2
	90 - 120

	Turkey
	MUDEK
	4
	240
	-
	-

	Russia
	AEER
	4
	240
	2
	120


The data show that FCD engineering programme duration is normally 3-4 years (180 – 240 ECTS credits) and SCD engineering programme duration is 1-2 years (60 – 120 ECTS credits). It is worth mentioning as well that in France CTI does not accredit FCD EPs, and in Turkey MUDEK does not accredit SCD EPs.
In accordance with the information given by the Agencies the abovementioned countries implement the criteria for EPs accreditation on the basis of the competence approach focusing on the learning outcomes assessment, not on the education content measurement. However in some countries (Ireland, Turkey and Russia) accreditation criteria include the requirements for the structure and content of the engineering programmes. 
For example, in Turkey FCD EP should contain the modules of Natural Sciences and Mathematics not less than 60 ECTS credits, and basic Engineering modules not less than 90 ECTS credits. In Ireland the requirements exist for Humanities (≥ 20 ECTS credits), Mathematics and Natural Sciences (≥ 60 ECTS credits), basic Engineering (≥ 80 ECTS credits) and modules forming the profile (specialization) of graduates training (≥ 60 ECTS credits). Similar requirements for FCD EP exist in Russia (Humanities ≥ 36 ECTS credits, Natural Sciences & Mathematics ≥ 60 ECTS credits, Engineering ≥ 110 ECTS credits). 
In other countries (Germany) criteria for EPs accreditation do not include any requirements to programme structure and content, in particular to modules forming the profile of graduates training. However, all Agencies authorized by ENAEE confirmed that in practice they meet with the cases of accreditation of EPs providing more than one profile (specialization). In accordance with the information given by the Agencies the approaches to accreditation of such programmes may vary. 
In UK multi-profile engineering programme is accredited by ECUK as a whole. However, some profiles can be considered as non-accredited in frames of the wider programme (Mechanical Engineering, Civil Engineering, Electronic Engineering, etc.).  In Ireland, Turkey and Portugal engineering programme is accredited by EI, MUDEK and OE as a whole. Though, each profile of the programme should be compliable with the accreditation criteria. In Germany ASIIN accredits engineering programme as a whole (Electrical Engineering, Chemical Engineering, Power Engineering), or each profile separately (Light Construction and Simulation, Photogrammetry and Geoinformatics, Renewable Energy and Energy Efficiency) depending on number of profiles within the programme, their breadth and depth. 

For the time being AEER accredits FCD and SCD engineering programmes that implement the State Educational Standards of the 2nd generation (SES-2) issued by the Russian Ministry of Education in 2000. The SES-2 includes the list of 44 two-cycle EPs (Bachelor - Master) and the list of 312 Diploma Specialist programmes in engineering  (5-year integrated programmes). 
The Russian State Educational Standards of the 2nd generation envisaged implementation of two models: 4 + 2 (4-year Bachelor + 2-year Master) and 4 + 1, i.e. exercising 4-year Bachelor programme and then mastering Diploma Specialist programme for 1 more year. According to SES-2 Bachelor programmes were not provided any profiles (specializations) because of long list of Diploma Specialist programmes that were essentially profiles (specializations) of graduate training. Thus, at present time AEER accredits FCD engineering programme as a whole. 
In 2011 the Federal State Educational Standards of the 3rd generation (FSES-3) was formally introduced in Russia. These new Standards do not envisage implementation of the 4 +1 model. However, the Standards give Russian universities the right to design FCD EPs with different profiles (specialization) of graduate training. The FSES-3 includes the list of nearly 100 major areas for designing FCD EPs:  Electrical Engineering, Mechanical Engineering, Computer Engineering, etc. Herewith, the number of profiles (specializations) for some of major areas can reach two dozen. For example, the FCD EP in Electrical and Power Engineering provides 19 profiles (specializations): High-voltage Electrical and Power Engineering, Alternative and Renewable Energy Sources, Relay Protection and Automation of Electric Power System, Electric Power Plants, Electric Power Systems and Networks, Hydropower Plants, Electric Power Supply, Electrical and Electronic Equipment, Electric Transport, etc.

The 4-year (240 ECTS credits) FCD EP in Russia normally consists of five parts: Humanities and Social Sciences modules (30 – 40 ECTS credits), Natural  Sciences and Mathematics modules (55 – 65 ECTS credits), basic Engineering modules (55 – 65 ECTS credits) and variable Engineering modules (65– 75 ECTS credits), Internship (8 ECTS credits) and Graduation Project (12 ECTS credits). 
According to FSES-3 the profile of a FCD EP can be formed due to the different content of elective Humanities and Social Sciences modules (≤ 7 ECTS credits), elective Natural Sciences and Mathematics modules (≤ 12 ECTS credits), basic Engineering modules (30 – 40 ECTS credits) and variable Engineering modules (35 – 45 ECTS credits). Internship (8 ECTS credits) and Graduation Project (12 ECTS credits) of specific topics form profile of graduate training as well. Thus, considering profiles FCD EP in major area may vary in content at 1/3 – 1/2 (Table 2).
So far AEER is developing new approach for accreditation of multi-profile FCD engineering programmes. Change of the approach to accreditation of EPs with significant differences in profiles of graduates training inevitably results in changing the needs for human and time resources necessary for reliable evaluation of the programme. Finally this will cause a change in the cost of accreditation of the EPs considering profiles (specializations). 
Table 2

	Engineering Programme Modules
	ECTS
	Profile ECTS

	Humanities and Social Sciences

basic modules

variable & elective modules
	30 – 40

15 – 20

15 – 20
	0 - 8

	Natural Sciences and Mathematics

basic modules

variable & elective modules
	55 – 65

25 – 35

25 – 35
	0 – 12

	Engineering

basic modules

general

profile
variable modules

general

profile
	125 – 135

55 ‑ 65

20 ‑ 30

30 – 40

65 – 75

25 ‑ 30

35 – 45
	30 – 40

35 – 45

	Internship
	8
	8

	Graduation Project
	12
	12

	Total
	240
	85 – 125


In accordance with the data received from the ENAEE authorized Agencies there are different approaches to organization of the EPs accreditation process considering the profiles and allocation of the resources.
Resources for Engineering Programmes Accreditation 
In UK engineering programmes accreditation is carried out by the professional organizations licensed by the ECUK. Accreditation teams usually consist of 3-5 evaluators depending on the number of the programmes. The team includes representatives of the academia, industry and often a member of the ECUK staff. On-site accreditation visits are usually short term, and rarely last more than one day. At that special attention is paid to the documentation analysis. In case of large volume of the documents to be checked (due to large number of programmes or profiles) the time of preparatory work is expanded.
In Germany ASIIN accredits engineering programmes by teams consisting of 5 experts usually including 3 representatives of academia, 1 – of industry and one student. Each expert deals with definite criteria for EP evaluation. The team is accompanied by the ASIIN employee performing the secretarial functions. The number of evaluators in the team can be increased in case of accreditation of the cluster of programmes on adjacent training profiles. On-site visit to university normally lasts no more than one day, and another half of the day is required for the meeting of the team members.
In Ireland the EI team accrediting engineering programmes consists of 3 experts: two evaluators represent academia and one represents industry. In case of accrediting multi-profile EPs to evaluate each profile the separate team is formed. On-site accreditation visit to university lasts two full days.

In Portugal the OE team consists of 3-4 experts. If a programme provides several profiles (specializations) each of them is evaluated by two experts at least. The OE team on-site visit to university lasts two days.
In Turkey the number of the evaluators in the MUDEK team depends on the number of EPs subject to accreditation. As a rule two experts are chosen to evaluate each programme. The team is headed by the chair. On-site visit to university lasts 3 days irrespectively to the number of the EPs to be evaluated.
The AEER team accrediting EPs in Russian universities consists of 3 evaluators representing academia and one expert from industry. The team is supported by the AEER Accreditation Centre employee. The duration of on-site visit to university equals to 3 days. Representative of the industry is engaged just for a day. While accrediting cluster of Diploma Specialist programmes on adjacent disciplines the number of the experts is increased. Normally no more than 3 related Diploma Specialist programmes within cluster can be evaluated during one on-site accreditation visit.
While developing new approach to accreditation of multi-profile FCD EPs the AEER Accreditation Centre plans to optimize human and time resources necessary for evaluation of the programmes considering their structure and content. At that the cost of the programme accreditation is optimized as well.

Fig. 1 shows the diagram of human and time resources allocation while accrediting the engineering programme providing one profile. It is expected that the structure of the programme complies with the Table. 2. 
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Fig. 1

On-site accreditation visit of 3 experts representing the academia during 3 days and 1 expert representing industry during one day determines the total resources equal to 3 × 3 + 1 × 1 = 10 man-days. The experience of AEER Accreditation Centre shows that about 4.5 man-days are required to evaluate EP in part of Humanities and Social Sciences and Natural Sciences and Mathematics. 5.5 man-days are required to evaluate EP in part of Engineering including 2.75 man-days for profile evaluation (50 % is the most likely proportion). Thus, the evaluation of EP in part of a profile requires about ¼ of all the resources necessary to evaluate the FCD engineering programme.

This implies that for evaluation of the 2-profile FCD EP additional 2.75 man-days are required. Correspondingly the cost of accreditation procedure is increased by 25 %. Resources and the cost of the 3 - profile FCD EP accreditation are increased by another 25 %, etc. (Fig. 2).
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Fig. 2

As a result the cost of accreditation of the N – profile FCD EP is calculated by the formula
C = C1 × (0.75 + N × 0.25).
Here С1 – is the cost of one-profile FCD EP accreditation. While accrediting multi-profile engineering programmes AEER plans to evaluate each profile of the programme and to issue a separate certificate for each profile. This means the number of the AEER certificates will be equal to the number of the programme profiles. Since AEER implements the criteria agreed with EUR-ACE Framework Standards and issues additional EUR-ACE Label certificates the cost of the ENAEE services can be calculated by the formula similar to given above
СENAEE = CENAEE 1 × (0.75 + N × 0.25).
Here CENAEE 1 – is the cost of EUR-ACE Label for one-profile engineering programme.
The Association for Engineering Education of Russia considers the presented approach to accreditation of multi-profile EPs to be reasonable. The approach could be recommended for implementation in practice by the ENAEE authorized Agencies.
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