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Abstract—The observation that the skills and attributes of Higher Education graduates in the U.A.E. are not matching the requirements and needs of the local industry and government is rather common and publicly expressed on several occasions. This has a number of implications in the local job market, with the most obvious of being that the management of the local businesses, especially the large ones, are hesitant to hire graduates. One of the questions arising from such a situation is whether the local Higher Education Institutions (HEIs) offer the correct curriculum in their programs in order to meet the needs of the local industries and government organizations. The aim of this study is to contextualize the current standing of the main pillars of Higher Education in the country, namely: accreditation of the local educational institutions, the educational institutions themselves, the local industry and businesses, and the local society in its entirety. Based on this foundation, it is expected that this study will function as a guide for more thorough and structured studies exploring the implications of the observed discrepancies between higher education delivery and local demand. Ultimately, such efforts will enable local HEIs to create and deliver programs that are much more in line with corporate demands and government strategic plans in the region.
Keywords—Higher Education, Academic Curricula, Graduates’ skills, Graduate’s attributes, U.A.E.
I. INTRODUCTION
Based on the concept of Triple Helix of university-industry-government [1], modern higher education systems would generally revolve around four (4) main pillars: a) governmental directives and procedures formed by an accreditation body and its recommendations and frameworks, b) the education and training of individuals to acquire certain skills, c) relevant industry requirements with an emphasis on the local business environment, and d) the society as a whole. In any given context, studying each of these pillars individually, and the dynamics and relationship between them, would allow for the development of a solid understanding of what the current state of the system is and, subsequently, of possible future opportunities and challenges. 
It is, thus, both relevant and timely to undertake an analysis of the current state of affairs in relation to the educational system in the U.A.E. as a whole, with a view to establish a solid understanding of future possibilities, and outline areas of interest for action and further study. Ultimately, this could provide a clear idea of what the role and impact of the educational sector may be in the rapidly changing contemporary  technological, industrial and cultural landscape. 
The current study aims at outlining the basic structure and role of each of these four pillars in the U.A.E., and, subsequently, at defining key areas for further study, and possible directions of future developments, while taking into account global trends in the educational, technological, industrial, and social contexts. 
The first part of the study outlines how some of the structures through which governmental directives and procedures, long-term strategies and goals function, in a global and local basis. In the second part, the role of the higher education institutions within the environment created by the various regulatory, industrial and social factors is outlined. The third part focuses on aspects of the local industrial and business environment, and its requirements in terms of human resources and skills. The fourth part aims at contextualizing the general needs and concerns of the local society, and the potential related future directions and challenges in today’s rapidly changing and increasingly technological environment. Finally, the changing landscape of teaching and learning is briefly discussed, with an emphasis on emerging trends and technologies that have the potential of radically transforming and shaping both the delivery and knowledge subjects of higher education. 
II. ACCREDITATION
Although the accreditation and regulation of higher education systems varies across different regions, it is frequently the case that the general directions, aims and recommendations are provided by one or more high level bodies, institutions, or committees. For example, in the European Union, most countries within the European Higher Education Area [2] operate under the European Association for Quality Assurance in Higher Education [3] and ‘agree to and adopt reforms on higher education on the basis of common key values’, a process that allows ‘countries, institutions and stakeholders of the European area to continuously adapt their higher education systems making them more compatible and strengthening their quality assurance mechanisms’ [2]. Consistency and comparability among the systems and qualifications of the various different countries is ensured by means of common frameworks and standards, such as the European Qualification Framework (EQF) and the National Qualifications Frameworks (NQF) under the general context of the European Commission [4]. Such systems commonly use a common grade-based scale that allows each region or country to conform to the global requirements of each level of training and qualification (e.g. EQF), while implementing and running regional content and training (NQF; Fig. 1, [5]). 
In the United States, although there is no single authority that is solely responsible for the accreditation and regulation of the higher education system, both the U.S. government and non-government bodies like the Council for Higher Education Accreditation (CHEA) provide nationwide guidance and accreditation regulation using global recommendations and classifications of training levels and qualifications [6].
 In the U.A.E., accreditation and recommendations in relation to higher education is covered by the Commission for Academic Accreditation [7]. The CAA is ‘the Federal Government's Quality Assurance Agency charged with promoting educational excellence across diverse institutions of higher learning in the UAE. Through licensure of post-secondary educational institutions, and accreditation of individual programs, the CAA strives to assure high quality education, consistent with international standards’ [7]. No local institution of higher education, whether public or private, can be recognized unless its programs of study are accredited by this Governmental organization. 
[image: ]In addition to this local organization, the higher education system is also subject to other international organizations that provide accreditation to local institutions around the world. Among the most important are ABET (Accreditation Board for Engineering and Technology) [8] focusing on the various fields related to Engineering and Technology and AACSB (Association to Advance Collegiate Schools of Business) [9] focusing on the various fields related to Business. [bookmark: _Ref23687336]Fig. 1: Academic qualification scales in the QFEmirates framework [10] 

Such organizations and international accreditation bodies, and similar ones operating on a regional basis with a narrower scope, lay down the procedures to be followed in the academic system. At the same time, they evaluate current standing and recommend possible corrections and amendments, as necessary, while they also set a reference for the status and global equivalence of the offered degrees. An example of this in the context of the U.A.E.  is the establishment of the ‘national qualifications framework (QFEmirates) in order to benchmark qualifications, define learning outcomes, ease the transfer between academic programs, and facilitate the international recognition of Emirati credentials’ ([10], Fig. 1). Their role is of critical importance, as not only they indirectly indicate to prospective students of higher education institutions the level of quality of the various programs on offer, but also they provide a structured and objective reference point for educators and students, as well as all other interested parties, such as prospective employers or the society as a whole. 
It is, thus, appropriate to try and understand the vision of the officers of such organizations, and in particular of the Commission for Academic Accreditation [7], regarding the local higher education, as well as the directives and recommendations they enforce on the local institutions and the expectations from them. It is expected that this, in turn, will allow local HEIs to establish an informed and structured approach towards teaching and learning that is in line with the intentions and vision of both the local and global accreditation and regulatory bodies.
III.  THE INSTITUTIONS
The second pillar of modern higher education system is the higher education institutions themselves. According to Cybermetrics Lab, a research group belonging to the largest public research body in Spain [11], a conservative estimate of the total number higher education institutions on a global scale would be in the region of 26,000, with reasonable claims that this number may be as high as, or in excess of 40,000 [12]. 
In the U.A.E. according to a related QAA report, in 2017 there were over 100 such higher education institutions, ‘enrolling approximately 140,000 students, with tertiary enrolments steadily growing year on year’ [13]. Three of these institutions, namely the United Arab Emirates University, Zayed University and the Higher Colleges of Technology, belong to federal government, while the rest are private, although some may have access to government funding [13]. In all cases, the majority of these institutions (74%) are accredited by the CAA and/or by related international bodies (26%) like the aforementioned ABET and AACSB [7-9] (Fig. 2). Many of these institutions are also either affiliated (i.e. directly or indirectly belong to a mother institution in the U.K., the U.S., or elsewhere) or associated (i.e. offer joint programs with other international institutions) with higher education institutions abroad. 
[bookmark: _Ref23691386]
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Fig. 2: Types of Higher Education Institutions in the U.A.E. [13].
As mentioned, it is usually the case that the majority of higher education institutions, both on a global and a regional context, attempt to follow relevant recommendations from international highly reputable organizations, as in the cases of the joint effort of IEEE and ACM focusing on the Information Technology Curricula in 2017 [14] and that of ACM & AIS in 2010 [15]. Such recommendations frequently include information on the content of the educational programs. Although it is generally the case that attempts are being made for most educational programs to follow this information as closely as possible, considerations regarding the required competencies and industry needs of each region and/or country, and of the unique characteristics of the local society also need to be made. Ultimately, the efforts made by the higher education institutions should aim at offering programs that cover all possible fields and directions that the new generation of the local workforce might need, not only in the present day, but also, and more importantly, in the years to come. 
U.A.E. universities are not an exception to this, as they operate under the same global context and framework. One of the main challenges for the local U.A.E. institutions is to fully understand and address the needs of the industry and business sectors and, subsequently, of the local society, and adjust the offered programs accordingly. In the U.A.E., the Higher Colleges of Technology (HCT), in an organized effort to address the above, implemented the HCT 4.0 strategy [16]. The strategy aims at bridging possible gaps between the local academia and the industry and business world by focusing on the better preparation of the graduates for their integration and contribution to the local work force. In a broader context, it is expected that with the objective framework and reference points provided by the aforementioned global and local accreditation and recommendation bodies and organizations, and a solid understanding of the needs of the local industry and society, the local institutions will be in a position to develop and provide educational programs that are informed, relevant and future-proof.
Further study in this direction should aim at reviewing the current state of teaching and learning in HEIs in the U.A.E. more thoroughly and investigate whether and how it matches both the strategic vision of the regulatory and accreditation bodies, and the requirements of the industry and business sectors. Related research projects have been already proposed, and have been reviewed and approved by the relevant bodies within the U.A.E. This It is expected that this should provide a broad and detailed view on how such institutions operate, and allow for the examination of whether the models and frameworks currently in use are the optimal ones for providing the training needed by the local industry and business, and envisaged by the regulatory authorities. 
IV. THE LOCAL INDUSTRY AND BUSINESS ECOSYSTEM
Addressing the needs of the local industry and business is one of the top priorities of the local higher education system. Anecdotal evidence and accounts of personal experience, although not formally expressed, indicate that one of the most serious complains of the local industry is that hired graduates are not matching the technical skill requirements for the jobs they are offered. This is also reflected in relevant academic and institutional studies, such as in Karnov and Khalaf’s [17] study on the employment gap in the engineering sector in the U.A.E. the studies carried out by the British Council regarding the required skills of U.A.E. graduates both today and in the future [18, 19]. This apparent gap in terms of the desired skills and these acquired during higher education studies seems to exist despite the fact that such skills are supposed to be offered as part of the curriculum of the related degrees. In this case, the inconsistencies between the actual industry needs and the skills and education offered by the educational institutions are an obstacle that could be preventing Emiratization policy to promote local skilled individuals in quality jobs throughout the country. An in-depth analysis of key industrial, business and economic sectors in the U.A.E. may be beneficial in this context, aiming to quantify and contextualize the exact requirements and expectations in terms of skills and knowledge of the graduates entering each sector (Table 1), [image: ][20].
	Economic sector
	Sector contribution to the GDP for 2017 (in per cent)

	Extractive Industries (including Crude Oil and Natural Gas)
	29.50%

	Wholesale and Retail Trade; Repair of Motor Vehicles and Motorcycles
	11.70%

	Financial and Insurance Activities
	8.60%

	Construction and Building
	8.40%

	Transformative Industries
	8.30%

	Public Administration and Defense; Compulsory Social Security
	5.80%

	Real Estate Activities
	5.70%

	Transport and Storage
	5.40%

	Electricity, Gas and Water
	3.20%

	Information and Communications
	2.90%


 Table 1: Contribution of most prominent sectors to GDP in the U.A.E. [2019][bookmark: _Ref23693496]Fig. 3, 4: Responses from U.A.E. future jobs prospects survey [18]


As part of analyzing the connections and relationship between education and the local industrial and business sectors, it is also important to look at the employment status and career progression of the graduates. Indeed, as Dr. Abdullatif Al Shamsi, president and CEO of Higher Colleges of Technology, recognized in his vision and directive of HCT 4.0, only 5% of the Emiratis are employed in the private sector when 65% of the local vacancies are offered by private entities. Interpretations of this fact may vary, but it can be claimed that a possible reason behind this could be a gap between what the local industries need and what the local institutions deliver in terms of the graduates’ attributes and skills [16]. 
As an example of possible ways of addressing this, the HCT 4.0 vision and new strategy is targeting precisely such a potential gap. It aims to reformulate its programs so that they adhere to the general vision of ‘No Emirati left behind’ and ‘Technical Leaders’, that is both exciting and beneficial for the local society. Additionally, it recognizes the need for diversification within the local economy and aims at preparing the new generation of Emiratis to explore other avenues outside employment at the public sector and accepting the challenge of becoming entrepreneurs [16].
In addition to the existing condition of the industrial and business sectors, in a rapidly changing global landscape one has also to take into account how new and emerging sectors and areas of activity may affect the local environment. A relevant study carried out within the context of the Abu Dhabi Sustainability Week initiative identified 5 driving forces towards ‘shaping the future of jobs and skills’, namely: rapid technological progress, drive towards sustainability, socio-demographic shifts, personal purpose and responsibility and changes the business and the economy [21]. In terms of desirable training outcomes for prospective graduates, such changes would result, among others, in increasing demand in certain skills and competencies, for example STEM related and English language qualifications (Fig. 3, 4). A relevant study focusing on the future skills within the U.A.E. carried out by the British Council reported that ‘individuals with skills in engineering, research and development, product design and marketing will be the most in-demand in industry sectors like manufacturing, energy, and TMC’ [18]. The study also highlights that various soft skills are rather high in the priorities list of prospective employers, in addition to basic technical skills and competencies.
 [image: ][image: ]
Based on these observations, it is suggested that a thorough and structured analysis of the possible future demands of the local industry should take into account both the nature and unique characteristics of the U.A.E. industrial and business landscape, as well as the evident general trends within the ever-changing global landscape. 
Further work may be needed in this area with the aim of establishing an in-depth understanding of the present and future needs of the local industry and business sectors in terms of graduate skills and specialization. Such work could utilize extensive surveys in order investigate if there is a consensus among high ranking industry and business officers in relation to a) whether current HEI graduates possess the skills and specialization needed by the industry, and b) what skills and specialization may be needed in the future that are not required at the present time. The observations made during such a study are expected to benefit HEIs, as it will allow them to better assess and structure their teaching and learning models and processes in line with the requirements of the local industry and business.
V. THE LOCAL SOCIETY
The fourth pillar of higher education is society itself. The relationship between higher education and the local or global society is multifaceted and complex, and can be contextualized and analyzed on many levels. From this perspective, it is beyond the scope of this study to attempt a thorough analysis of all the possible aspects of such a topic. However, in the midst of the rapid technological transformation taking place on a global scale, it is relevant to discuss how the U.A.E. local society may be affected and transformed by the emerging technologies and technological trends. 
It is true, today more than ever, that the emergence and the rapid developments of Information Technologies, such as Big Data (and Analytics), Cloud Computing, Sensors and Wearables, Artificial Intelligence (Machine Learning and Deep Learning), Blockchain, Visualization, Internet of Things, or Virtual and Augmented Reality are raising serious concerns as to the direction societies are moving towards in the near future. For instance, the rapid developments of the technology of Sensors and Wearables, as well as the efficiency of the RFID-based authentication raises concerns related to Information Privacy, among the main pillars of the Human Rights of individuals [22-24]. Similarly, the increasingly intense and broad discussion about Smart Cities, Smart Homes, and Smart Health [25, 26] is suggesting the difficulties in deciding what kind of societies we want to have in the future. The humanization of robots and the robotization of humans [27] and the intrusion of Artificial Intelligence in everyone’s life is also triggering a deep discussion on the ethics and morality that our societal systems of the near future should follow. Last but not least, the rapid advances in Virtual, Augmented and Mixed Reality has led to an ongoing broad discussion regarding the technological, perceptual, creative and cultural impact of the introduction of such technologies to the masses [28, 29]. 
With this in mind, it is expected that decisions regarding the curriculum of the higher education offered to the new generation of students would not be a matter of concern solely for the technical personnel of Information Technology and the business professionals, but also for society leaders and those in a position to influence social trends in general. Ensuring that proper checks, validation and balance are in place when it comes to deciding what should be included in the curriculum would be a measure of safe-guarding and nurturing future societies. 
VI. EMERGING TEACHING AND LEARNING ENVIRONMENTS
While attempting to put the relationships and interactions between these four pillars into perspective, one should not disregard the changes taking place in teaching and learning on a global scope, as a consequence of the rapid technological advances. While the accreditation and government bodies can ensure that a solid regulatory framework is in place, and institutions can make sure that they take into account the industry and local society needs when developing their programs, the delivery format and platforms through which these programs are delivered also needs to be examined thoroughly. Technological advances have already led to a number of changes in the way educational programs are delivered over the past decades. Examples of these changes include the use of centralized administration network systems [30], online tutorials, distance learning [31], automated examinations or virtual classrooms and teleconferencing [32]. Considering current global trends and research interest, it becomes evident that even more dramatic and radical changes in the way we interact, teach and learn could be introduced by the increasingly sophisticated Virtual and Augmented Reality systems (VR/AR). 
Arguably, the ultimate goal of a study focusing on the relevance and practical value of teaching and learning in HEIs is that, once the regulatory, industrial, business and social needs, trends and challenges, and the relationships between them, are put into perspective, informed and constructive recommendations and observations are made in terms of how HEIs could respond to them. As part of this response, one should not fail to acknowledge and address the rapid transformations in training, teaching and learning introduced by the rapid global technological advances. 
In this context, further work in this area should aim at exploring both the possibilities offered, and the challenges posed, by the use of advanced technological platforms and tools (online and distance learning, automated examinations and training, teleconferencing, virtual classrooms) as a means to deliver the necessary training and skills that will fulfil the outlined regulatory, industrial, professional and social requirements. Most importantly, in the midst of the ongoing radical transformation of the global media industries, such a study should specifically explore the opportunities these technologies may provide to the educational sector in general, and HEIs in the U.A.E. in particular.
A timely example of this is how the introduction of commercially viable Virtual and Augmented Reality (VR/AR) systems is currently transforming many industrial sectors and activities around the world, including education. Extensive research has been conducted in this area focusing on various aspects of the technologies in the educational context, such as their perceptual and cognitive implications [33, 34], their effectiveness as a teaching and learning tool [35, 36], or their content delivery potential [37]. In the scope of the current study, it is suggested that the role and impact of such advanced technological systems should be part of the discussion, evaluation, analysis, and development of educational systems and of education delivery as a whole. By embracing such technologies early on, and incorporating them in the design and delivery of the educational programs U.A.E. institutions offer, not only the latter will be at the forefront of global developments, but also will assist in safe-guarding and future-proofing the offered courses. Additionally, structuring the courses around such platforms could, potentially, allow for expansion of the U.A.E. educational offerings to a much broader pool of students and learners via the options of remote access and distance, off-campus teaching, learning and delivery.
VII. CONCLUSION
This preliminary study paper is laying the ground for a subsequent research project related to the triple helix of higher education in the U.A.E. The main focus of this effort is on how the four pillars of education are affecting the final higher education product: the attributes of the local univeristy graduates. By studying each of these pillars separately, as well as the relationships between them, one can make better decisions in terms of whether and how the skills and training offered by HEIs match the regulatory, industrial, professional and social demands. 
Research projects associated with the above have been already proposed, and have been reviewed and approved by the main local regulatory and administrative authorities within the U.A.E. The main research themes and questions to be addressed in these projects are the following:
· Whether current HEI graduates possess the skills and specialization needed by the industry. 
· What skills and specialization may be needed in the future that are not currently required.
· How can advanced emerging delivery methods and technologies be used as a means to deliver the necessary training and skills that will fulfil the outlined regulatory, industrial, professional and social requirements.
Based on the background established and the knowledge acquired during the proposed further studies and research projects, it is expected that informed observations and suggestions could be made in relation to the training, teaching and learning requirements in local HEIs, in line with the current and future regulatory, industrial, professional and social requirements and needs.
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