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Abstract

Societal engagement and innovation are key to individual and community well-being. Our
societies face challenges pertaining to equity, technology, economy, and changing markets,
which are reflected in the education sector’s need to re-orient towards individualized learning,
through technological advances and community collaboration for societal innovation. Schools of
the future can promote societal integration and equity by developing the growth of individuals
through lifelong learning for all, which allows for engagement in the humanity of our
communities. The key is to develop lifelong learners capable of critical thought who engage in
their communities. To support individual growth within sustainable societies, we propose a
model of flexible, portable, individualized lifelong learning for all, supported by artificial
intelligence and big data, and incorporating community collaboration. Through school-
community integration, our model promotes schools as animators of knowledge-growth that
serve learning for all, wellbeing, and emotional and social aspects from the individual to the
community level.
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The world is currently in a time of great, rapid, social, political, technological, and economic
change (UNESCO, 2019a; OECD, 2020). Responding to this change requires a rethinking of
education and educational outcomes to support and promote the well-being of all and the skills
to flourish in these challenging times. The countries of the Gulf Cooperation Council (GCC) have
been conducting educational reforms over the past decade. However, the growing complexity of
the technological landscape, the achievement of these nations’ ambitious economic visions and
ambassadorship goals, the unexpected effects of the COVID-19 pandemic, its long-term
reverberations, and global societal needs, all entail a paradigm-shift in the educational landscape
of the future.

Of the challenges facing the world today, UNESCO (2019a) states that “persistent inequalities,
social fragmentation and political extremism are bringing many societies to the point of crisis”
(UNESCO, 2019a, section A). Environmental degradation, technological change, and human
conflict are also factors impacting the collective human struggle. UNESCQO’s Incheon Declaration
states “Education systems must be relevant and respond to rapidly changing labor markets,
technological advances, urbanization, migration, political instability, environmental degradation,
natural hazards and disasters, competition for natural resources, demographic challenges,
increasing global unemployment, persistent poverty, widening inequality, and expanding threats
to peace and safety” (2015, p.26).

Concurrently, work environments now entail cross-cultural teams distributed across geographies
interacting through technological platforms, and the key skills identified as supporting these
interactions, are social-emotional (soft) skills and digital competencies (the World Economic
Forum, 2019). This mode of operation and the proficiencies needed to sustain it, have been
accelerated by the work-from-home model implemented during the current pandemic.
Concurrently, many of UNESCO’s challenges can be addressed by developing a culture of peace
through lifelong learning, which requires critical evaluation to develop an understanding of
others and to engage in communities. The importance of lifelong learning and empathy underlies
future learning and is illustrated by a quote by astrophysicist Neil deGrasse Tyson:

“For me, | am driven by two main philosophies: know more today about the world than | knew
yesterday and lessen the suffering of others. You'd be surprised how far that gets you.”

— Neil deGrasse Tyson (2014, Big Think)

Before we describe our preferred model for schools of the future that incorporates these
concepts, it is noteworthy that emerging or unexpected scenarios, such as global crisis, for
example the current COVID-19 pandemic, or a new technological revolution, could move thinking
about future of schools towards new directions. This could moderate the accuracy and usefulness



of current predictions about how education systems will look like in the future. For example, will
schools, as entities, be replaced in the next century by fully virtual schools hosted on Google’s or
Amazon’s clouds? powered by Al technologies? accessible from any smart devices and offering
access to unlimited resources? Are these virtual schools the optimal model that we can offer to
future generations? Any thinking of the future of schools should report and explain the drivers
and the parameters used in that thinking so that different models can be examined and
compared.

In recent research published by the OECD (2020), four main scenarios about the future of
education were presented: (1) a focus on international collaboration and technological advances
to support more individualized learning, (2) involvement of different sectors of society in the
education of its citizens with digital technology as a key driver, (3) schools connected to their
communities with emphasis on civic engagement and social innovation, and (4) learning as-you-
go with education taking place everywhere and anytime. These scenarios are not mutually
exclusive, and it is possible that the school(s) of the future may combine different scenarios or
features. What is clear, is that there is no single ‘correct’ model of the school of the future: the
notion of ‘one’ future for all school systems does not fit the diverse needs of all learners. Every
education system or learners’ category may adopt a different school model that suits its needs,
according to the learners’ abilities, culture, and regional challenges and aspirations. As detailed
below, we aim to promote a particular model that we believe will suit the leaners of the GCC
region: a model that promotes schools as societal hubs and animators of lifelong learning for all,
incorporating collaboration, society, communities, and flexibility, powered by technology.

The following section addresses some key changes in the intertwined realm of technology and
economy that may be accelerating the skills needed for future success. It also explores the key
concern of information literacy, as it holds the capacity to smooth societal gaps: schools are in a
unique position to address this skill by developing agency in individuals within sustainable
communities. Section 3 applies this concept by presenting our model, which consists of schools
serving as social hubs and research centers for community development, and as animators of
lifelong learning. The technological implications of big data and artificial intelligence, capable of
supporting this model are discussed in section 4, followed by what the ecosystem of the school
of the future could look like, in section 5. Some challenges are addressed in section 6, and finally,
section 7 presents recommendations for the implementation of schools as flexible digitally-
integrated communities.



2. Key Issues for Schools of the Future to
Address

2.1 Rapid Technological and Economic Change and the Push for Social Skills and Adaptability in
the GCC

The world has been transformed by the technological revolution brought about by computers
and the internet. Now, the emergence of big data and artificial intelligence are creating a second
wave of change, affecting the way we live, work, communicate, educate, find information, and
interact with the world around us, including labor markets (Bacchetta & Monteiro, 2018). The
workforce of the future will require advanced technology skills and abilities (Arntz, Gregory,
Lehmer, Matthes & Zierahn, 2017; Pol & Revely, 2017). The workforce of tomorrow needs to be
adaptive, technology literate, life-long learners if they are to succeed in an increasingly evolving
technology-mediated economy, and engage in increasingly complex processes (McGuinness,
Pouliakas, & Redmond, 2019). In addition, they need creative, collaborative, and critical-thinking
skills to compete in the global workforce (Al Fadala, 2015). In other words, we need a wider,
flexible range of knowledge and skills, adaptable to the changing demands of our environments.
Schools of the future need to promote learning across this wider repertoire of skills, the
technologies of tomorrow, and support the continuous lifelong learning to sustain our evolution.

The countries of the GCC have made enormous gains in educational provision over the past
decades (Altorki, 2013), due in part to significant investments in the education sector and reform
initiatives (Kogali, Quota & Sekkarie, 2017). However, they have yet to produce educational
outcomes on a par with countries with comparably high incomes (Altorki, 2013; Kogali et al.,
2017). Scores on international assessments, such as the Trends in International Mathematics and
Science Study (TIMSS), indicate progress, especially for the United Arab Emirates (UAE), which
tends to outperform other GCC countries. However, more than 66% of students in the Kingdom
of Saudi Arabia (KSA), 55% in Kuwait, and 48% of students in Oman who took the TIMMS exam
in 2015 did not achieve benchmark scores (Kogali, Quota & Sekkarie, 2017). By comparison, this
percentage was only 11% in the Organization for Economic Cooperation and Development
(OECD) member countries (Kogali, Quota & Sekkarie, 2017). The GCC countries have been
improving educational outcomes rapidly; however, their job market needs and challenges are
also changing quickly. As the GCC countries move towards more diversified, high-tech,
knowledge-oriented economies, and away from hydrocarbons, they need to refocus their efforts
on producing high-tech, adaptable graduates, capable of attaining high levels of education with
sophisticated lifelong learning skills (Kogali, Quota & Sekkarie, 2017).
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2.2 Economic Development and Social Equity through Information Literacy

“One of the great challenges in life is knowing enough to think you're right but not enough to
know you're wrong” — Neil deGrasse Tyson (2017, via Tweet)

Rapid changes in technology and economic factors demand an agile society composed of lifelong
learners that know when they’re wrong and need to evaluate. Developing lifelong learners that
contribute to their societies and economies, necessitates a balanced outlook that considers
various points of view, which is reflected in many of the UN’s Sustainable Development Goals
(SDGs; United Nations 2015). Some of these include Good Health and Well-being, Quality
Education, Reducing Inequalities, Peace, Justice and Strong Institutions; all of which rely on
societal development through individual growth. Accelerated economic development has been
linked to the promotion of a culture of peace within society, but misconception about others is
the key impediment to this cultural development (Laouris & Laouiri, 2008; Fry & Miklikowska,
2012). One of the key factors that education could promote in support of individual lifelong
learning and a culture of peace, is the ease of access to knowledge and information. However, at
least two issues not only constrain the potential benefits of access to information, but may even
impede growth, and exacerbate social gaps: not knowing how to search for, or evaluate quality
of information and data, along with selection bias. These factors can intensify social barriers and
the divide between the well-rounded skilled seeker and the average user (Laouris & Laouiri,
2008).

The public generally cares about the quality of the information they access, but most users have
limited search and evaluation skills: they do not go beyond the first page of an internet search
(Morahan-Martin, 2004), they seek to confirm a pre-existing opinion as opposed to getting
informed (Feufel & Stahl, 2012), or make subjective evaluations (Sun et al, 2019). In addition,
demographic factors (Barbara et al., 2016; Ghweeba et al., 2017 Sbaffi et al., 2017), group
differences (Beck et al., 2014; Diviani, 2015; Wynn et al., 2020), and cultural factors (Morahan-
Martin, 2004) play a role in information-seeking approaches. Bias is exhibited by users limiting
sources to a homogenous range, such as their social media feed (Scheerer & Gottfried, 2017) or
popular “top-sites” (Nikolov et al., 2018). This narrow and/or filtered exposure leads to
polarization, which limits open discourse across various contexts, including political views
(Westerwick et al., 2017). This is exacerbated by seekers displaying uncritical preference for
information that is consistent with their attitudes (Knobloch-Westerwick, 2015), better memory
for information that supports their viewpoint (Frost et al., 2015), and a lack of awareness of
biases within the information (Allam et al., 2014). To further the problem, these factors generate
emotions which are targeted by misinformation and fake-news agents (Bakir & Mcstay, 2017).

Education can play an important role in developing a critically informed evaluation of information
and data, along with awareness of bias and filtering (Figure 1). This could catalyze the progression
towards societal cohesion, to support growth and well-being, (Li et al., 2019; Tran et al., 2016;
Wang et al., 2018). It is essential for the school of the future to address the issue of critical



evaluation and incorporate it throughout the ecosystem, as it stretches across areas to support
a sustainable society.

Education

Lifelong Learning

Schools Critical

of the Evaluation FUtU re Needs

future

Social-Emotional

Skills Technology Skills

Societal
Equity

Figure 1. The role of education in promoting lifelong learning by developing critical
evaluation, which can support societal cohesion. Combining this with social-emotional
skills and technology skills creates adaptability to be able to respond to the needs of the
future.
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3. Designing the Schools of the Future:
Schools as social hubs and animators of
lifelong learning for all

Many schools, regions, and national education authorities are working towards the goals of the
future of education initiative laid out by UNESCO (2019). Achieving these goals and preparing
society for this era of rapid technological and economic change requires substantial restructuring
of the educational sector. The concept of schools, their goals and their role in society has to adapt
to meet the challenges of prevailing technological, economic, and social change. This section
details some of the most important areas of change to facilitate restructuring and promote future
prosperity, through economic adaptability, societal harmony, and equity; all of which learners
will need to achieve success. The changes suggested here are broad in nature and touch on the
overall role of schools in society, the expansion of the curriculum, and tools, systems and process
that are used to assess, evaluate and share information, both within schools and with the broader
community of stakeholders.

Schools can serve as focal points for supporting well-being and societal development by fostering
a community of innovation within its cultural milieu. Schools are often at the center of a
community, but their operations tend to be limited and structured by the needs of students and
school hours, but not to the needs of the wider community. However, schools occupy a distinctive
position from which to share and draw upon knowledge, expertise, and resources, with the
community at large (in a multidirectional exchange), not only through the school’s own programs
and events, but also through collaboration with external community partners. The goal is to
transform schools, in terms of both physical and virtual infrastructure, to serve as an integrated
center-point and animator of knowledge-growth and lifelong learning for the community, with a
multidisciplinary exchange between schools, the community, and partners. This entails
transformation of the physical, intellectual, and socio-emotional context of schools (Figure 2), to
support holistic development of the individual within a community.




Physical Destination
Facilities, Green Spaces, Research,
Community

Intellectual Environment
Curricula, Subjects, Flexibility, Open
Education Resources

Social-Emotional Wellbeing
o Emotional Learning, Phsysical Activity,
Health Education

Community Hub

Holistic Transformation

Figure 2. The school of the future as an integrated community hub. This involves
transformation across three main areas: Physical, Intellectual, and Social-Emotional.
Transformation in each area involves numerous concepts and activities

3.1 Physical Environment and Community

Schools working in collaboration with other services provide an integrated hub and the
infrastructure for supporting lifelong learning (Figure 3). Establishing such an integrated
community learning complex has been associated with improved student learning outcomes and
wellness, along with improved health for the general community (De Brun, 2018; Community
Hubs Framework Advisory Group, 2016). In addition, Social Return on Investment (SROI), which
is an indicator of social impact!, has yielded returns of 4- to 5-fold for these types of school-
community complexes (Community Hubs Framework Advisory Group, 2016).

1 Social return on investment (SROI) is a measure of non-financial value, including social, economic, and
environmental weight; it quantifies the impact of a project by incorporating people’s values and can serve as a
measure of general progress (Emerson et al., 2000; Millar & Hall, 2013; Pathak & Dattani, 2014). The return value is
reported as a ratio relative to the initial financial investment of the project (Emerson et al., 2000), and an SROI ratio
of > 1 is considered good (Banke-Thomas et al., 2015).
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Environment
& Ecology

Achievement

School as a
Foundations Community
Hub

Health &
Wellbeing

Figure 3. Societal impact of schools serving as a community hub to support lifelong
learning for all. The hub involves partnerships with community groups. The activities of
the school and its partners evolve in synergy according to needs, questions, and real-
world problems, all of which interact with key societal values.

An integrated learning complex of community services and recreational facilities, which include
a school, food destinations, a center for library and culture, activities and technology, along with
a center for ecology, and local businesses, all within community green spaces and gardens, would
serve the community while addressing many of the UN’s Sustainable Development Goals (United
Nations, 2015). Some of these include Climate Action, Reduced Inequalities, Sustainable Cities
and Communities, Good Health and Well-Being, Partnerships. Some Abu Dhabi schools have
begun opening their recreational and science facilities, along with offering workshops to the
community (ADEK, 2020). With the school as a central destination where various generations and
groups of the community can interact, learning-rich exchanges between all school stakeholders
can take place. Schools in the GCC can also begin to expand their after-school offerings of sporting
and social opportunities, contributing not only to better physical health for their students, but
also building more social cohesion and community involvement. Such practices are a
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fundamental part of the highly ranked private schools in the region but are largely absent in the
GCC’s public school systems.

School-Based Research and Innovation with Partners: University, Industry, and Foundations

School partnerships have been trending in various contexts worldwide and lead to benefits, such
as student internships, better fit with market demands, outlets for creativity, and more (World
Economic Forum, 2019). Forming and maintaining relationships with universities, industry, and
foundations, provides a sustainable model by which multifaceted community development is
supported. The potential here, is that innovations, societal needs, and student enrichment, share
a platform to grow together, in synergy. This interaction manifests itself not only through joint
problem-solving, but also through the formulation of innovative questions, which in-turn open
novel collaborative opportunities with new and existing partners. The framework allows for
expertise or specialized processes to flow through schools in the form of project activities and
real-world problem solving, thus expanding curriculum, assessment, and learning possibilities.

In a similar vein, school-university partnerships allow for research to flow between scholarly
advancement and real-world needs, addressing a wide range of issues through participatory
research (Israel et al., 2006). The brain sciences play a prominent role in supporting programs
and practical questions, such as social interactions, attentional factors, parenting stress, online
support, and more (e.g. Summit School’s Summit Center for Education Research and Training -
SCERT), along with health and well-being support for youth (e.g. Stanford’s Gardner Center and
Yale’s Center for Emotional Intelligence with its RULER program). Furthermore, these
partnerships provide support to students and parents across a range of needs, including
mentoring to prevent drop-out (e.g. Challenge Success, Check & Connect, and Trait-d’Union).
Such partnerships can also lead to the development of an inclusive school research culture with
engagement from different sectors of the community (SCERT, 2019).

Foundations and industry contribute to learning enrichment by bringing financial resources and
data-sharing to community improvement (e.g. the National Neighborhood Indicators Partnership
- NNIP), along with opportunities for student and community growth; some examples include
environmental and ecological support (e.g. Green School), technology-industry support of STEM
programs (e.g. IBM’s Pathways in Technology Early College High Schools — P-TECH), innovation
(e.g. The Knowledge School), and social policy (e.g. Urban Institute’s social policy research
projects in partnership with schools and communities). In addition, foundation involvement in
partnerships provides a means for growing volunteering infrastructure (UN Volunteers, 2018a),
which has been shown to connect communities in support of societal needs (UN Volunteers,
2018b). This intertwined synergistic environment facilitates the development of intellectual,
curricular, and educational approaches outlined below.

Fostering Open Research to Support Development of Educational Communities

Research into the effectiveness of education and the achievement of educational outcomes is an
integral part of making progress to meet future challenges, and governments of the GCC and



around the world, are working to support academic research into their educational systems.
Academic research has been moving towards open research, which entails a fee for the
researchers who publish it but is freely accessible to all. In many cases, research conducted in
schools is supported by the governments of those countries in the form of research grants,
salaries paid to university-based researchers, or funding of research centers (Gershenson,
Polikoff & Wang, 2020). However, if the results of the research are not published in open formats,
then teachers, principals, and educational leaders, cannot easily benefit from the findings.

While numerous publicly-funded research centers and tertiary educational institutions provide
funding for open publishing fees for research arising from their institutions, this needs to become
the norm. Transparency and the sharing of research findings have impact potential for informing
educational practice and driving positive change in public education, where too often, issues of
practical importance are decided based on political or ideological considerations, rather than
research evidence (Whitty, 2016). Open-access publishing leads to download volumes rising by
as much as 60% - 80% (Gershenson, Polikoff & Wang, 2020), making valuable knowledge
accessible to all stakeholders, and so, governments may better leverage the funding of
educational research and drive educational improvements.

Moving forward, the educational authorities in GCC nations need to ensure funding for open
publishing of all research conducted in their countries. They should enact policies that promote
open research and create systems for collecting, sharing, and promoting the valuable research
conducted in, and by, their educational institutions. As the schools of the future evolve to
become community research hubs as described earlier, building the capacity of educators to
understand and apply the findings from complex and often abstract research, is necessary. As
part of the hub function, communities of practice can present research in accessible formats and
with clear links to practice. Researchers can explain the findings of research conducted in schools
or conducted using public funding, creating a two-way interaction between researchers and
educators, as is currently practiced in other centers (e.g. SCERT, 2019).

3.2 Intellectual Environment

Through school-community integration and through partnerships with universities, industry, and
non-profit organizations such as NGOs and educational foundations, schools can offer real-world
experiences and flexibility to students. Students then have the opportunity to go beyond the
classroom and experience diverse environments: for example, ecology in gardens and through
placement rotations, work-study, and volunteering-study experiences. Such opportunities
provide rich contexts for curriculum development, the growth of authentic assessment, and
enrichment of learning, that are shaped by evolving real-world learning needs. It is such contexts
that enable schools and their partners to promote student growth and achievement relative to a
wider range of learning outcomes associated with, for example, creativity, entrepreneurship,
citizenship, and the application of different tools and technologies in authentic learning and
problem-solving scenarios.



Community Rotations: Fostering Agency and Flexibility

Teenagers who have participated in volunteering and real-world learning activities are more
likely to volunteer in their communities as adults (Barber et al., 2012). This type of active school
engagement has been shown to encourage activity (Bryer et al., 2019) and volunteerism (Metz &
Youniss, 2005), lead to widespread community benefits, and build social cohesion (Littlepage et
al., 2012; Rosso & McGrath, 2017). In addition, this type of involvement can support well-being
through engagement and a sense of belonging within a community. For students to benefit most
from these opportunities and individualized experiences, flexibility needs to be incorporated into
the system.

This new order of active experience and authentic learning requires flexibility in school
structures, student schedules, and a reappraisal of the notion of organization into classes:
schooling can no longer be construed traditionally as a full-time, lockstep experience in class
batches of students moving through a single curriculum. Instead, schools need to be planned as
flexible environments, with porous boundaries with community partners and stakeholders. As
integrated community learning hubs, schools can provide menus of curriculum, along with
learning and assessment choices. This milieu provides students with opportunities to exercise
voice, agency, and influence over their learning preferences and goals, and over the wider
arrangements of schooling that structure and shape their learning experience, process, potential,
and environment (Figure 4).

Real-World ‘ Flexible

Opportunities Learning
Giving Individualized
Back Experience
Agency

Figure 4. Cycle of Opportunities and Flexibility. Youth experiencing various
opportunities through partnerships and flexibility are involved in a more authentic
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individualized experience, and in turn, are more likely to be involved in their communities
as adults.

Technology is making it much easier for schools to offer diverse ranges of courses and programs,
which would otherwise not be possible. The development of blended and online synchronous
and asynchronous technologies will make it possible to offer learning opportunities to students
spread out geographically. This will increase the school system’s ability to offer more specialized
courses and provide more individualized programs to learners within their systems. One of the
main tools that can support these intellectual developments is the use of Open Educational
Resources (OERs).

Open Educational Resources to Support Context-Relevant Experiences

The move towards a hub-model for schools of the future involves not only physical spaces and
relationships, but also the use of learning resources and the sharing of data about learning in
contexts that are relevant to the culture and to the level of the learner. The OECD (2007) defined
OERs as “digitised materials offered freely and openly for educators, students and self-learners
to use and reuse for teaching, learning and research” (OECD, 2007, p.30). Over time, the
definition has evolved (Hilton, Wally, Stein, and Johnson, 2010; Hylén, 2007), and is now referred
to as the five Rs: revise, remix, reuse, redistribute and retain (Wiley & Green, 2016). OERs facilitate
not only the sharing of resources and knowledge, but also carry curricular diversity, and allow for
resource adaptability to meet the level, requirements, and culture of the local context (Parkman,
2020). OERs consist not only of teaching materials, such as textbooks, presentations, and
simulations, but range across three main categories of Development and Delivery Tools,
Educational Content, and Implementation Resources (Margulies, 2005). When integrated within
a community framework, benefits include decreased cost, increased access to resources,
diversification of teaching and learning approaches, facilitation of knowledge transfer, increased
collaboration, and cultural relevance (Miao, Mishra, & McGreal, 2016; UNESCO, 2019a).

Cost saving for producing and distributing openly produced and shared OERs is a widely
recognized benefit, as they are free of charge (Bliss, Hilton, Wiley, & Thanos, 2013; Bozkurt,
Koseoglu, & Singh, 2019; Hilton et. al, 2014; Singh, 2019; Wiley & Green, 2016). While associated
costs exist, such as the time required to find and modify resources and the cost of the technology
infrastructure, these costs are substantially lower than traditional, for-profit, published materials
(UNESCO, 2019a). Employing OERs carries the benefit of making education more accessible (Miao
etal., 2016; UNESCO, 2019a), of contributing to the diversification of teaching practices, including
new techniques, methods, and strategies (Miao et al., 2016; Mishra, 2016, Wiley, 2013). Broader
use of OERs in schools can also lead to improved knowledge transfer (McGreal et al., 2016;
Deepwell, Weller, Campbell, & Wilson 2017; Watkins and Sheu, 2016) for both learners and
developing teachers (Parkman, 2020); the latter of which are exposed to new ideas and ways of
presenting concepts, and skills (Coughlan, Pitt, & Farrow, 2019; Koseoglu & Bozkurt, 2018).



Despite the flexibility of OERs, there are gaps in their usage by region and by country, which
mirror differences in economic, educational, and social development: the majority of OERs are
produced and utilized in developed, Western countries, and therefore, are better aligned with
those particular needs, values, and educational priorities (de los Arcos et al., 2018). However,
OER use and the diversity of their genesis are expanding, so schools in the GCC need to better
incorporate OERs into their academic repertoire, and simultaneously, engage in the repurposing
of OERs to their specific cultural, academic, and linguistic needs. Targeted practices can promote
regional development of OERs, including providing professional development to bolster OER
capacity among educators, establishing a repository for OERs within the country, funding the
translation of high quality, relevant OERs, and funding the development and sharing of locally-
produced OERs (Miao et al., 2016). Most of the GCC’s universities allow for, encourage, and
support, the use of OERs in course offerings. However, in the K-12 public sector schools, the focus
is still primarily on proprietary development of closed resources, rather the systematic
acquisition and adoption of OERs. Formal, system-wide support of OERs is needed for schools of
the future to incorporate culturally-relevant references into educational materials, which will
allow for education to thrive within its cultural contexts.

3.3 Social-Emotional Health and Wellbeing

The world is growing increasingly complex both in terms of the intellectual demands that modern
economic life places on individuals within society and in term of the social aspects of living in an
increasingly technology-mediated, globalized, 24-7 world. Humans are becoming more
connected through the use of handheld technologies that keep them in touch with work, family,
and friends, around the clock. However, this increasing complexity and digital connectivity comes
with physical and psychological costs. Recent studies in multiple fields indicate that increased
engagement with digital media have substantial effects on overall wellbeing across demographic
groups and contexts (Morcillo, 2018; Twenge, 2019). Children, in particular, can suffer a
multitude of pressures due to increased use of digital media which can affect overall wellbeing,
sleep patterns, happiness, anxiety, and even depression (Hodge, Bickham & Canton, 2017), all of
which consist of sources of stress.

In response to the deleterious effects of our increasingly demanding world, both in and out of
school, we must equip students with the skills, attitudes, and behaviors necessary for developing
and maintaining their wellbeing. For many students, school, social, and family life can be stressful
(Bethune, 2014), and numerous students describe themselves as tired, bored, and stressed
(Brackett, 2016). At any age, chronic stress can have detrimental effects on brain function, its
cognitive processes, and learning (Lupien et al., 2005). However, activities involving emotional
learning, physical movement, and health education can support well-being (Figure 5).



Emotional
Learning

Physical Health
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Figure 5. Factors that can counter stress and support wellbeing. Youth and adults
experience various sources of stress, but schools can integrate activities that not only
protect against the effects of stress, but also support positive development of wellbeing.

Emotional Learning and Well-being

Positive emotions have been linked to well-being and can sustain cognitive function. For example,
self-compassion can be a protective factor for students with chronic academic stress (Zhang et
al., 2017; Ying & Han, 2009). Similarly, positive qualities such as caring, inquisitiveness, and self-
control are linked to improved well-being (Duan et al., 2015, 2016). In addition, mindfulness
training, which involves learning to appreciate the moment, has been shown to enhance memory
performance (Brown et al., 2016), making decisions cooperatively with others (Kirk et al., 2016),
along with paying attention, self-control, and participation (Black & Fernando, 2014). These skills
support learning, and can be imparted through social-emotional learning, which can be taught in
schools (Brackett, 2016) and community contexts (Osher et al., 2013).

Emotional intelligence involves monitoring our own feelings and those of others and regulating
our own (Salovey & Mayer, 1990), and has become an established concept across many domains,
from education and health, to cognitive science and physiology (Drigas & Papoutsi, 2018; Petrides
et al., 2016). Emotional intelligence has been recognized as a key attribute of success in a wide
variety of fields (Mattingly & Kraiger, 2019). Various programs for developing and raising the
emotional intelligence of workers and learners have demonstrated that emotional intelligence
capacity can be improved through targeted training, and that these improvements can lead to
higher performance in the workplace, improved physical and emotional well-being (Mattingly &
Kraiger, 2019), as well as increased academic attainment (Costa & Faria, 2015; MacCann, Jiang,
Brown, Double, Bucich & Minbashian, 2020).

In traditional schooling, emotional intelligence has been treated as a soft skill or ability, which is
only tangentially covered as part of the hidden or invisible curriculum. It has been taught as part
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of ambient learning and through engaging in social activity and reflection. However, emotional
intelligence needs to find a more explicit place in the school curriculum of the future. For a period
of at least two decades, the inexorable growth in the complexity of social life, its organization,
and its digitally-mediated communication, has been accompanied by a reduction in personal and
physical interaction. Therefore, schools are challenged to prepare students and teachers with the
social and emotional tools required to understand their own emotions and to regulate and
control them. The evidence is clear, that emotional intelligence is an important life skill, and its
importance will continue to grow (Keefer, Parker & Saklofske, 2018; MacCann et al., 2020).
Likewise, as emotional intelligence can be developed and improved though overt measures and
practices, including within the school setting, it should be incorporated into the curriculum,
developed in learners, and assessed, as are all other important life skills.

Physical Activity and Well-being

Physical education programs implemented within communities are linked to improvements in
both health and well-being across age (Lawson, 2005), including student concentration. Physical
activity is linked with parts of the brain involved in cognitive flexibility and attentional control
(Park et al., 2011), along with memory and problem solving (Opel et al, 2019), and affects brain
systems linked with cognitive processing and mood (Lippi, Mattiuzzi & Sanchis-Gomar,2020).
Physical activity holds a positive relationship with cognitive function in school age children (age
4-18 years) during development, along eight categories involving perceptual skills, intelligence
guotient, achievement, verbal tests, mathematics tests, memory, and developmental
level/academic readiness, except memory (Sibley & Etnier, 2003). These cognitive functions are
essential for academic success during childhood and adolescence (Cotman & Berchtold, 2002;
Etnier, et al. 2014).

While most public education systems around the world recognize the value of physical education
within their school systems, schools of the future will need to expand the way physical education
is approached. Schools need to become more active places, where learners are moving around
and engaging in physical activity, so the activity pervades the school-day, in order to maximize
the cognitive capacity of young learners. Taking regular brain breaks and short physical activities
during regular lessons, has been shown to have positive effects on attainment (Mullender-
Wijnsma, Hartman, DeGreeff, Bosker, Doolaard & Visscher, 2015) and on improving attitudes
towards physical activity in children (Popeska, Jovanova-Mitkovska, Chin, Edginton, Mo Ching
Mok, & Gontarev, 2018). In addition, physical fitness practice that is physiologically informed can
deliver longer-lasting health benefits (Vazou, Mischo, Ladwig, Ekkekakis, & Welk, 2019),
indicating that various levels of the school’s ecosystem, from educators to leaders need to
develop this skill. Many of the high performing countries in Asia such as Korea, Japan, Taiwan and
Singapore incorporate regular, daily, communal exercise drills in the morning routine of each
school day, as a means to increase students’ social connectedness, physical health, and improve
cognitive function. Programs to increase participation in physical activity and sports can also help
to bring in volunteers form the community and further increase broader community engagement



(Rosso & McGrath, 2017). A key component in supporting and promoting well-being through
emotional engagement and physical fitness, is a better understanding of health.

Health Education to Support Individual and Community Health

An understanding of the factors involved in human health, from diet and nutrition, to lifestyle,
physical activity, and outlook, has been linked to health and happiness, as well as human
productivity (Kumar & Chen, 2013). Health education is taught as part of the curriculum in many
high-performing nations, and recently, the UAE’s Ministry of Education (MOE) has designed a
physical and health education curriculum to address individualized health needs (UAE-MOE,
2017). However, as our knowledge of the influences on human health increase in sophistication
and precision, the teaching of health in schools needs to involve the views of the students
through an interactive process (De Cocker et al., 2020).

Chronic, preventable diseases such as diabetes, hypertension, and obesity are on the rise around
the world (World Health Organization, 2019). With effortless access to fast foods and the
increased ability to remain inactive in the context of modern, digitally-mediated communication,
and remote working/studying (Lippi et al., 2020a, 2020b), schools need to place greater emphasis
on health education integrated in the curriculum. Schools need to empower young learners to
take better care for their health though diet, awareness of risks, and regular physical activity
(Ricci et al., 2020). Health-aware learners, both physically and emotionally, can have significant
impacts on overall health and well-being of the communities served by schools, and can lead to
improvement in overall societal development (Bonnell, 2014; De Brun, 2018; De Cocker et al.,
2020).

Finally, with the proliferation and commercialization of wearable devices such as heart and
fitness trackers to monitor physiological health, and wearable brain-activity monitors to help
with relaxation practice, technology can be integrated into health education. With the recent
leaps in technology, schools may implement the many facets of technological advances to
support educational, learning, and teaching goals across areas.



4. Technology, Big Data, and Artificial
Intelligence in Supporting Schools as
Social Hubs and Individuals as Lifelong
Learners

Technology is currently infusing classrooms with a plethora of digital learning tools, and as these
technology-rich environments increase, the way in which students learn and teachers teach,
could change radically (OECD, 2018). Educators could use the technologies to inspire, facilitate
learning, and develop learner capacity to contribute ethically and responsibly to the digital world.
As technology keeps progressing, and the needs of the workforce evolve with it, students of
tomorrow need to adapt to change efficiently. This requires teachers and leaders to be equipped
for the task, with the background, knowledge, leadership capacity, technological skills, and
positive attitude, to promote lasting, positive behaviors and skills in students (ISTE, 2016). These
provide students with a solid a base to be empowered learners, digital citizens, knowledge
constructors, innovative designers, computational thinkers, creative communicators, and global
collaborators (ISTE, 2016). This will enable students to not only function efficiently in school, but
also, to be adept life-long learners after graduation, capable of driving positive change in their
communities.

Technology has the power to transform practice with community integration and flexible
learning, by ushering in a new model of connected teaching and learning: it offers the opportunity
to personalize the educational experience, to provide instant access to knowledge, and to
facilitate collaboration (Office of Educational Technology, 2017). By making educational
resources freely available and analyzing the resulting data, schools of the future will be able to
operate online fulltime, to increase educational productivity and flexibility, by tailoring to
individuals and accelerating the rate of learning. This ultimately supports the schools of the
future as integrated center-points and animators of lifelong learning for the community. We
describe how technology can catalyze this transformation by focusing on two key technological
drivers that can support individualized learning and student independence: big data and artificial
intelligence.

4.1 Harnessing big data

The education sector worldwide has seen an exponential growth in the amount of data collected
from stakeholders (Drigas & Leliopolous 2014). In the GCC region, the total number of students
in the education sector is projected to reach 14.5 million in 2022, with 1.5 million students in the
UAE alone. The availability of big data is a reality in the GCC, as students typically create an
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abundance of data when interacting with instructors, tutors, peers, and other stakeholders; the
data arise from various sources, including student demographics, health records, attendance,
grades, feedback, and student evaluations of course and instructors. Data mining and learning
analytics are two specific areas in which big data can serve the educational context, including the
use of big data to guide implementation of mobile adaptive learning platforms for more efficient
learning (Menon et al. 2017), to explore innovative designs for online learning (Huda et al. 2018),
and to empower better system-wide decision-making. The education sector is beginning to
realize that big data can generate a complete picture of the educational ecosystem through
multi-layered representations of stakeholder routes (students, teachers, and families) as they
progress through teaching and learning processes (Schildkamp 2019). In turn, this can help to
determine the way in which these processes are being implemented at various phases and levels
of the educational system, with the possibility for articulating data-driven corrective measures
and mechanisms, in order to enhance the quality of learning, along with its efficiency and
effectiveness.

Big Data to Evaluate Factors and Relationships

Big data is classified at different levels, according to its rate of collection: micro-, meso- and
macro-level data (Fischer et al. 2020), as summarized in Figure 6. Other types of classification can
be used, based on the decision-making level: from the micro-level (individual to groups of
students), meso-level (classroom to school), to the macro-level (cluster of schools to national
systems). Whatever the level of data collection and its span, new developments in algorithmics,
data visualization, and data mining tools have generated an unprecedented accurate depiction
of the complex dynamics and multi-level interactions between various stakeholders in education.
In particular, the possibility to process big data, combine multi-mode data, and assess
relationships between variables of any arbitrary shape, have revealed new insights into the
intricate links between academic achievement and numerous factors. Harnessing big data holds
challengesin the application of data mining tools, especially in terms of data access, data analysis,
data usage (e.g. the importance of making predictions over explanations), and other ethical and
methodological issues, but ingenious solutions are being developed to tackle these challenges,
given the current growing research interest in big data in education (Marin-Marin et al. 2019).



Use and Applications

Micro-level Big Data

Data collected through
monitoring student learning
and their interactions with
learning tools, activities, and
»ther teaching practices

Can be used to understand
tnowledge components,
netacognition and self-
‘egulation, affective states,
is well as to evaluate,
student  knowledge, and
dentify actionable
tnowledge to enhance
nstruction and learning, and
1ow to personalize digital
educational resources

Meso-level Big Data

Systematic collection of
computerized student
writing artifacts, as in
national summative
examinations or the
submission of students work
to LMS, online discussion
forums, intelligent tutoring
systems, website databases,
and other sources

Linguistic tools can analyze
this type of data to depict
lexical, syntactic, or
morphological features in
student writing, as well as
psychological constructs
such as confidence,
leadership, and emotional
tone. Data at the meso-level
can provide insights into
cognitive, social and
affective processes

Macro-level Big Data

Data collected infrequently
at low rates, including
student demographic and
admission data, course
enrollment and  grade
records, course schedule
and course descriptions, and
campus living data

Can generate predictions
about students who may be
at risk of dropping a course
(i.e. early-warning systems)
and can provide course
guidance and information
systems to help students
optimally select their
courses

Figure 6: Sources and uses of big data at different levels. Big data is classified
according to the rate at which data collection occurs; the classification described by
Fischer et al. (2020) is summarized here in table form.

The current surge of interest in big data in the GCC region, thanks to the fast growth of the
internet over the past two decades, provides an exciting opportunity to support the development
of new models of schools that can serve both the individual and the community. The possibility
to gather data not only about the academic achievements of students, but also about their
wellbeing, affective (emotional) dimensions, emancipation, the involvement of parents, and that
of the community-at-large (Bellet & Frijters, 2019), provides a much richer picture of the factors
that impact on the mission of schools. Schools don’t operate in isolation: the climate outside
schools can hinder or facilitate the learning that goes on inside schools, for example, community
engagement, safety and security, and other socio-economic dimensions. Schools play a central
role in addressing the well-being and social and emotional needs of students (Allen et al., 2017),
and hence gathering data about such social and emotional indicators will be tremendously
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helpful for stakeholders and policymakers to make informed multi-level decisions that serve the
mission of schools as social and research centers.

Big Data to Support Decision-Making and Individual Learning in the UAE and KSA

In the United Arab Emirates (UAE), and since the establishment of the Education Data Center in
September 2016, the Ministry of Education launched a data analytics platform with over 1,200
schools, 70 higher education institutions, and 1.2 million students (UNESCO 2019b). This analytics
system holds big data on curricula, teacher professional development, learning resources,
financing, operations, performance reports, feedback from teachers, students, and parents, and
scores from international assessments such as PISA and TIMSS. The UAE’s Ministry of Education’s
data analytics section is dedicated to developing machine learning algorithms in support of
strategic studies on the country’s education system. Big data is also a key component in the Smart
Education technology adopted by UAE universities (Mohamed et al. 2017), with an initiative by
four universities integrating learning analytics within their learning management systems (LMS),
to inform decision-making on curriculum coverage, goal performance, student performance, and
early alert systems at the course and degree program levels (Marks et al. 2016). The UAE Ministry
of Education can ultimately harness big data to deploy various prediction techniques and to
anticipate, through modelling, the likely impact of changes in, for example, class size, expenditure
per student, parental engagement, or increases and reductions in teaching time.

Another GCC country, Saudi Arabia, has also invested extensively in the development of big data
analytics, in particular in the oil industry. However, the education sector in Saudi Arabia is still
behind other developed countries in terms of the implementation of Big Data techniques (Aseeri
& Kang 2020). As recommended by Saudi researchers in the education sector, big data analytics
could contribute to the achievement of the Saudi Higher Education goals as detailed in the Saudi
2030 Vision (Sultan & Mukhtar 2017), and one recent initiative has integrated learning analytics
to support academic authorities and advisors in making [big] data-based decisions concerning
the learning journey of individual students (Alblawi & Alhamed 2017).

4.2 Artificial Intelligence in education

Artificial intelligence (Al) is an umbrella term to describe a range of technologies and methods,
such as machine learning, natural language processing, data mining, and neural networks (Baker
et al. 2019). Al is considered to be a key resource technology for the transformation of education
in the 21st century by, for example, creating intelligent tutor systems with the capacity for
personalized learning. Al-powered systems are used to support teachers and manage their
workload by automating tasks such as administration, assessment, grading, feedback, and
plagiarism detection, so teachers can focus on creative development. Al tools can also provide
insight into the learning progression of students so that teachers can proactively offer support
and guidance where needed. Furthermore, Al can provide information for administrators and
managers at the institutional level, for example, to monitor attrition patterns (Zawacki-Richter et
al. 2019), and even to parents, to aid them in identifying areas of focus when working with their



children at home. Lucki and Holmes (2016) describe three core categories of Al applications in
education that are available today: (a) personal tutors, (b) intelligent support for collaborative
learning, and (c) intelligent virtual reality. A recent systematic review of hundreds of research
publications on Al in higher education identified four areas of applications in academic support
services, and institutional and administrative services: (a) profiling and prediction, (b) assessment
and evaluation, (c) adaptive systems and personalization, and (d) intelligent tutoring systems
(Zawacki-Richter et al. 2019).

Al is a highly sought-after technology and its availability is facilitated by the abundance of data
(big data), economic access to computing power, and advances in machine learning. Given the
significant potential of Al for a variety of sectors, many countries are competing to take the lead
in this field. For instance, in 2016, the Chinese government launched an ambitious plan to
become the largest pole of Al development in the world by 2030, and its MOE established that
every educational branch of local government must allocate at least 8% of its budget to the
digitization of education (Hao, 2019). Recently, the world's first dedicated artificial intelligence
university, the Mohamed bin Zayed University of Artificial Intelligence (MBZUAI), has received
licensing and accreditation in the UAE. Al applications related to teaching and learning are
projected to grow even more in many countries (Educase, 2019).

Artificial Intelligence for Individualized Learning

Al’s capacity to analyze big data in real-time (e.g. a student’s performance in a particular skill
across subjects over the course of a year) and incorporate new content or learning-related
parameters, helps meet students’ need for continual, targeted practice and feedback. Al can
allow for teachers to better understand differences in learning trajectories, for the design of
more effective personalized learning plans, intelligent student support systems, and for
scaffolding student learning in adaptive and personalized learning environments (Figure 2). For
example, in schools of the future, Al tutors can help in organizing the curriculum around a
student’s progress, combined with timely targeted feedback, immediate opportunities for
corrected practice, and enrichment activities, and in optimizing learning practices. Moreover, Al
systems can develop student profiles, identifying which types of resources or learning
opportunities are more effective for particular students based on their learner characteristics
and preferences. The ultimate goal in this field is to create virtual human-like characters who can
process, think, learn, act, react, and interact in a natural educational setting, responding to, and
using both verbal and nonverbal communication (Figure 7).



Al-based
personalized
tutoring

Al as an
assessment tool

Al-based real-
time feedback
for students

Learning
anytime and

anywhere for
more inclusion

Al-based
support for
students with
learning
difficulties

Al-powered
virtual guides
and facilitators

Effective
system-level Al-
based decisions

e Create learning ecosystems that are personalized and self-paced

* Promote personalization and better learning outcomes via
collaborative environments and intelligent tutoring systems

e Make decisions about the learning path of an individual student
and provide cognitive scaffolding and help

Grade papers, so teachers can spend more time with students

Evaluate students at the learning outcome or standards level, as
more and more assessments are conducted using technology

Make trial-and-error learning less intimidating: offer students a
way to learn in a relatively judgment-free environment
Diagnose strengths or gaps in student knowledge and provide
automated and timely feedback

Customize experiences by supporting learning outside the
classroom: students can learn from anywhere in the world at
any time

Serve the flexibility of learning structures that schools of the
future have to grow: move toward personalized scheduling

Create a better professional environment for teachers to work
more on students with learning difficulties

Help students with learning difficulties navigate through content
paths, personalized courses of action, and modes of delivery.

Create virtual human facilitators for use in a variety of
educational environments: shift the role of the teacher to that of
facilitator

Engage and guide students in authentic virtual reality and game-
based learning environments

Predict academic achievement at the school/system, by profiling
students and modelling learning behaviors

Offer opportunities for improving a state’s capacity to manage
large-scale educational systems by increasing data from schools.

Help to manage resources, support decision making and
institutional policy, and assist with managing student study flow

Figure 7. Applications of artificial intelligence (Al) to education.

The areas in which Al can support holistic learning in schools as community hubs and
animators of lifelong learning.
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The nature of schools of the future as integrated community hubs of lifelong learning, innovation
and research calls for a different type of decision making based on the possibility of processing
and responding to complex data in a short timeframe. With the reduction in costs of gathering
big data, Al-powered tools will become more accurate and can discover novel relationships of
between different variables and factors. They can play a pivotal role in monitoring and assessing
the implementation of practices and policies from the level of the learner to the level of the
community. For example, at the school level, Al-powered systems can help in profiling and
making predictions about students. The basis for many current Al applications is learner models
or profiles that allow the development of early warning systems to detect at-risk students, in
order to offer timely support that involves schools and communities. This will support the state’s
capacity to manage large-scale educational systems, support decision making and institutional
policy, and assist with managing student study flow.

Artificial Intelligence, Flexibility, and Customization

Perhaps most importantly, the opportunity to open learning for all and to provide timely support
and feedback at any time and place, will transform how schools operate, interact with
communities, and respond to their lifelong learning needs. Al-powered learning is especially
useful in situations where learners are not physically in the same location, as it provides students
with flexibility as to when and where to study. The implications for schools of the future is a
customizable schooling system, in which learning is distributed across a wide network of
institutions, and with school partners to collaborate and support authentic real-world learning.
This adaptable structure is particularly useful as schools of the future move to personalized
scheduling that takes into account learner characteristics, along with their communities’ cultural
and economic specificities.

Another important dimension for the schools of the future is to ensure equitable and inclusive
access to education. Inherent in Al-powered technologies is customization, which can therefore
provide marginalized people and communities, people with disabilities, refugees, those out of
schools, and those living in isolated communities, with access to fitting learning opportunities. Al
can also help educators foster greater inclusivity: Al-based language translation, for example,
could enable students with more diverse backgrounds to participate in a class or listen to a talk.
Al-based language translation could improve student achievement in the GCC, in particular when
the language of instruction is not the same as the learner’s mother tongue. Moreover, virtual and
augmented reality can transport learners into new environments, allowing them to draw
interconnections between challenges faced in various parts of the world. They can also help
students with learning difficulties navigate through different content paths, personalized courses
of action, and different modes of delivery (Vincent-Lancrin & van der Vlies 2020). A simple
example is Al-powered text-to-speech technology, which can help students who are visually



impaired and those who have difficulty decoding text to not only access content, but also interact
with it. Al can facilitate collaboration between learners of different academic levels and across
different communities and GCC countries.

Artificial Intelligence and Integrated Learning

Al-powered systems will create virtual human guides and facilitators for use in a variety of
educational environments. They can be used to engage and guide students in authentic virtual
reality and game-based learning environments. Virtual agents can act as teachers, facilitators or
students’ peers, for example, in virtual or remote labs (Perez et al. 2017). For instance, Al-
powered virtual labs will provide students access to experiences that may not be practically
possible in their own schools. Al-powered virtual libraries can promote access to learning
resources and materials to all learners and communities. Such Al tutors and virtual agents have
enormous potential, especially in large-scale distance teaching institutions, which run modules
with thousands of students, where one-to-one human interaction is not feasible. As schools of
the future begin to leverage the power of these intelligent virtual agents, they will free up time
for teachers to focus on working with students individually, and on the affective, holistic, critical,
aspects of education rather than on introducing content.

Another major advantage of Al is the possibility to combine and integrate big data from schools
with other types of big data collected from other sectors, such as health, economy, housing,
social services, and more, including data from consumer wearables and smart devices that are
currently proliferating. The integration of such cross-sector big data with Al, will provide
unprecedented insights into the intricate links between different sectors to serve the interest of
communities. For example, when there is a lack of support for students living in difficult
conditions or in dysfunctional families, personalized Al-powered tutors and virtual counselors
can provide early identification and intervene in parallel with other types of help provided by
other sectors. As mentioned above, the attractive feature of Al in processing big data from
different sources will help schools of the future to implement educationally useful practices that
account for learning, wellbeing, emotional, and social aspects from the individual to the
community level. This helps to provide timely and holistic feedback on how to lean, stay healthy,
be informed, connect with stakeholders, and attend to the needs of the community.



5. What the School of the Future Looks
Like: Individuals, Community, and Al

The school of the future embodies individualized flexibility and adaptability while fostering
community belonging, which can materialize through the application of artificial intelligence. As
walls, fixed schedules, and formal years disappear, schools meld with their surroundings, and
customization for individuals within local and global communities can be experienced throughout
the ecosystem; summarized in Figure 8. Simply, system-wide integration of advanced technology
such as big data and Al, will allow for more focus on humanity throughout the ecosystem.

Students will be offered community-integrated experiences, with the option to select modules
that can be experienced according to personal interest or preference. For example, a particular
topic can be learned through a group setting, with a partner or community placement, online
locally or globally (for example a specialized offering that is geographically distant), or a hybrid
model. Artificial intelligence tools will allow for consistent tracking across options, offering
continuity in customization, so students are responsible for their learning, by seeing their own
progress, making adjustments, setting goals, making informed choices, and voicing themselves
to be their own advocates. This is scalable, so that all ages of learners are offered options
according to their individual paths. Students would carry their learning journey with them
towards any endeavor along their lifelong learning path.

Teachers will act as learning facilitators or coaches; they will be able to focus on creative
development and the learner, along with development of the teacher’s own soft skills. Al systems
would provide individual student tracking, so that teachers may research and curate offerings,
and proactively guide students, without having to spend countless hours grading or writing
reports. Teachers would have their own Al-informed portfolios for feedback on their own
teaching approaches and growth, which would then guide their professional development, and
their own lifelong learning.

School leaders and administrators would be able to leave day-to-day operations to digital
systems and view analyses and predictions to monitor program effectiveness, challenges,
contentment, parental involvement, engagement of the school community, professional
development and all other aspects that interact with school-wide well-being, Leaders and
administrators could focus on creating rapport within their schools and with their communities,
to provide the best-fitting, data-informed conditions.

Parents would be able to see their children’s progress in real-time, along with the effects of other
factors on their child’s development. For example, their own parental involvement, types of
learning activities that work best (or don’t work), sports, community rotations, types of social

28

WHAT THE SCHOOL OF THE FUTURE LOOKS LIKE: INDIVIDUALS, COMMUNITY, AND Al



interaction that best support (or don’t) their child, along with any other experiences.
Furthermore, through these data, parents would be able to see their own parental development
needs to best support their learners, and engage in targeted training and continue their own
learning journey tailored to their needs.

The community (at-large, partners, university, industry, etc.) can be involved in its own
development by creating learning experiences. Al systems can match learners with particular
interests or needs to community opportunities.

Policy makers could evaluate entire frameworks, invite comments from all stakeholders, which
could then be analyzed by Al systems, and run iterations of models to be able to find the
adjustments or complete overhauls that best fit their communities throughout the ecosystem.
Design flexibility into policies to allow for flexible, individualized learning.

Leaders as
community
Parental coordinators

involvement Teachers as
and parent facilitators

training Individualized
customized
learning
experiences
Community W'th”.] . i
opportunities communities Cﬁ:ggfd

for development
sustainable Policy: and training

flexibility flexibility
system-wide
stakeholder
input

Figure 8. Roles of stakeholders in the Future School. The roles and activities that
stakeholders would engage in, in a future, community-integrated school, powered by
applications in big data and artificial intelligence.
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Numerous challenges exist in implementing schools as community and research hubs, as
coordination is necessary across resources, partners, and the community. Challenges lie across
three main categories, which involve implementation of the hubs and community culture,
developing intellectual resources, and incorporating big data and artificial intelligence into the
school’s ecosystem.

Difficulty Planning Community Hubs:

Challenges facing implementation of community hubs fall within three main categories: planning,
integration, and infrastructure (Community Hubs Framework Advisory Group, 2016; Jacobson,
2016), with funding running across dimensions.

Planning and Funding. Schools as hubs need to integrate partners and the community-at-large,
thus requiring extensive planning to organize and deploy resources effectively across various
levels, ranging from governmental to individual learners. Part of this resource planning involves
funding, as both initial and recurrent funding are needed for long-term sustainability.

Quality and Reliability. Integration faces the challenge of being precisely coordinated to ensure
flow and synergy within the school’s ecosystem, and between schools and the community. The
infrastructure, both physical and intellectual involves costs, maintenance, and management, all
of which require government commitment at the onset, and coordination across partners for
long-term sustainability. Part of this integration challenge involves ensuring quality and reliability
across partners and stakeholders, as different parties are likely to have different standards,
means, and goals.

Stakeholder Engagement & Coordination. Coordination across stakeholders and the school’s
ecosystem is necessary, as in the past, one of the largest obstacles to educational reform in the
region, has been internal resistance to change, lack of engagement, and a focus on top down
approaches to implementation and decision-making (Al Fadala, 2015; Alkkary, 2014).

Lack of Integration Across Levels of the Education Ecosystem

The countries of the GCC share a common language, similar cultural traditions, and have a long
history of cooperation at the governmental level. The focus has been on spending resource
development budgets on proprietary, closed educational resources, or on consuming Open
Education Resources (OERs), when instead, nations of the GCC could contribute and share OERs
within the region. This has begun consistently in some countries, but without integration across
the various levels of the educational ecosystem, the resources will not reflect local cultural
contexts.



Lack of Strategy for Using Big Data and Artificial Intelligence in Education

Despite the many opportunities offered by Big data and Al in education, most institutions still
lack a formal data strategy or practical measures in place to advance Al capabilities, which
remains a key inhibitor. Figure 9 outlines the challenges facing the application and use of big data
and artificial intelligence to education. This concerns ensuring inclusion and equity in Al and big
data, preparing teachers for Al-powered education, developing quality and inclusive data
systems, or ethics and transparency in data collection, use, and dissemination (Pedré et al. 2019;

UNESCO, 2019b).

Policy
Needs

Ethical
Concerns &
Privacy

Humanity

System
Integration

Figure 9. Challenges to the application of big data and artificial intelligence to education.

e A lack of a comprehensive policy i development

due to the complexity of current technological developments in
Al and Big Data

e Lack of cohesive involvement of different governmental and

private sectors

The rise of ethical concerns regarding access to the education
system, recommendations to individual students, personal data
concentration, transparency and liability, impact on work, data
privacy and ownership of data feeding algorithms

Anxiety about the increasing reliance of Al- solutions ana
Big Data in the schools of the future.

Teachers, tutors, counsellors, and administrative staff may fear
that intelligent tutors, adaptive systems, expert systems, virtual
facilitators, and chat bots will replace them

Difficulty in ensuring inclusion and equity for Al and Big Data
access in education. This may deepen existing inequalities, as
marginalized and disadvantaged populations are more likely to
be lacking Al-powered technologies and data quality control
systems

Difficulty with teachers and developers working together.
Teachers must learn new digital skills and developers must learn
how teachers and support staff work, in order to create
solutions that are sustainable and useful to education.
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7. Policy Recommendations

One of the main issues facing societal development is equity, which can be addressed by
developing awareness in individuals, the capacity to understand others, to be considerate of their
environments, to evolve in their own lifelong learning, and to contribute to their communities.
Schools play a key role in being able to cultivate critical thinking, critical evaluation, information
literacy, social-emotional fortitude, and integrate technological skills to support adaptability and
follow. The purpose here, is to build healthy, engaged, individuals and communities, by using big
data and artificial intelligence to transform schools into holistic social hubs and centers for
community research, wellness, and innovation. This entails a rich and sustainable interplay of
physical and community infrastructure with partners (universities, industry, general community,
other), intellectual development and resources, and social-emotional wellness; while walls and
fixed formats disappear thanks to the integration of technology powered by big data and artificial
intelligence to support customized learning.

Planning, coordinating, and implementing cohesively across the school’s ecosystem is key to
success, and recommendations are made to drive the transformation into Schools of the Future
as entities of seamless community-integrated customized learning.

Individuals, Local-Global Communities, and Al

1. Make big data available by collecting and digitizing records of the different aspects of
student life in schools and implement safeguards. Raising awareness among stakeholders
about the potential of big data to education can help accelerate big data availability in
schools. While data sharing between different sectors should be supported, policy makers
must put in place safeguards regarding the issue of data ownership, confidentiality, privacy
and safety. Schools should be equipped with the appropriate IT infrastructure in the next 5
years to be able to collect the data.

2. Implement a comprehensive framework to support individualized learning within
communities. Amend policies to allow for flexibility in learning options: no walls, offer
flexibility in the number of years of schooling according to individual interests and needs,
offer a menu of geography-free options, integrated in the community so learning may be
experienced according to individual preferences and needs. Policies may be planned
developed over the next 3 years while the infrastructure is set in place, and policies applied
when the data infrastructure is ready.

3. Implement a comprehensive framework to support schools serving as a central community
hub to provide flexible learning menus, at the institutional level, community level, and
across a network of holistic school hubs. For schools to serve as a central societal hub of
lifelong learning and offer learning experiences with real-world relevance, a coherent
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framework linking research, policy, and practice (Cleveland, 2016) is needed, along with
training of leaders to coordinate services (Horn et al., 2015). First, cohesion among the
school’s ecosystem and its partners necessitates planning of a core framework with an
extended network (e.g. university, foundations, NGOs, industry, other) by 2025, and specifics
detailed according to local needs and availabilities. By 2030, a robust system could be firmly
in place transforming schools and community institutions, with new schools being designed
and purpose-built in order to support the social hub model.

. As
more assessments are delivered via electronic means, with items mapped directly to specific
standards and facilitated by smart learning technologies, databases of student performance
data will have been created, and can be used to conduct systematic research on student
performance and attainment of standards, comparing different techniques, resources, and
educational settings in order to inform practice and predict student needs. Mapping could be
accomplished by 2025, and by 2030, a comprehensive system to track students individually
across their educational career could address their learning needs explicitly. In addition,
standards mapping allows for transferring detailed information about the exact skills,
abilities, and behaviors students have demonstrated through their learning.

A core set of resources needs to be
identified by governments and educational leadership, within 5 years, to promote system-
wide discourse, collaboration, critical self-reflection, and evaluation. These core needs
include a) application of big-data and artificial intelligence to support the transformation, b)
spaces for art and culture, events, sports, gardens, food destinations, along with links with
medical and health clinics, and c) human resources such as event coordinators and wellness
coaches to plan activities for the school community and the general community, according to
new developments, needs, research, partnerships, and socio-cultural contexts. A flexible
infrastructure allows for schools to add local components that suit their institution and
community, with sustainability through partners and integration through event-coordinators.
Within 5 years, the first model integrated community hubs could be constructed with more
schools and their partners added over the following decade to establish an expansive network
of such hubs for lifelong learning.

. No student, school, or community should be excluded
from the benefits that Al-based tools can bring to the education sector (e.g. Al tutors),
irrespective of their socio-economic status or geographical locations, and should include
students with learning difficulties, and parents with limited formal education. Schools as
research centers can share data with developers about how teachers, students, and parents



are interacting with Al-based systems, in order to create Al-based solutions optimally curated
for all users.

Moving toward automated Al-based solutions necessitates investments in school
infrastructure, and this may be detrimental to other services within the education sector, as
decision makers might have to make cuts to meet the costs of Al systems. As the case of any
technological development, ensuring the services of the latest releases and upgrades of Al-
based systems might be a cost too much for some education systems that are already under
stress or put under austerity measures.

. For schools
to serve as social hubs and animators of lifelong learning, the framework must define the
development of intellectual factors such as flexible curricula, customizable scheduling
(through partners), and an integrated focus on social-emotional wellbeing involving
emotional learning, health awareness, and physical activity. This awareness of humanity and
its value must be integrated throughout, with development targeting all aspects of the
ecosystem, including leaders, teachers, students, and families.

Al could cause substantial disruption for
particular occupations in education (teachers, tutors, support services), but the quality of Al-
based decisions cannot go beyond the quality of the big data feeding the Al tools, hence it is
important that fair, unbiased, and robust data collection systems are used in schools. Humans
evolve best in a human context, and protecting and ensuring the quality of human capital is
key to successful Al implementation.

Researchers interacting with the school community (leaders,
teachers, families, etc.), allows for the synergistic growth of, and exchange of ideas, needs,
and evaluation, to support community development and improvement. The interaction
between experts and the community recognizes the researcher’s expertise, the school and
general community’s knowledge and skills, and places the research, interventions, and
evaluations within the cultural context. The network of research centers can communicate to
sustain the knowledge, developments, and innovations system-wide, with the translation of
research to affect policy. This living exchange supports information literacy and critical
evaluation, along with creating a culture of research and improvement. By 2025 a
comprehensive school-based research system could be established and begin to show
benefits to the educational. This phase could begin prior to physical infrastructure as its
implementation is relatively straightforward.



11. Frame schools as centers of expertise so individual resources and developments may be
shared across the school community, the network, and the system. Center projects may be
developed as a group to address wider concerns. In addition, with the school as a central hub,
and with senior leadership support of partnerships, the capacity built through partnerships
remains with the community even if partners change.

Integrating Big Data Analytics and Artificial Intelligence

12. Make big data available by collecting and digitizing records of the different aspects of
student life in schools and implement safeguards. Raising awareness among stakeholders
about the potential of big data to education can help accelerate big data availability in
schools. While data sharing between different sectors should be supported, policy makers
must put in place safeguards regarding the issue of data ownership, confidentiality, privacy
and safety. Schools should be equipped with the appropriate IT infrastructure in the next 5
years to be able to collect the data.

13. Map micro-level student assessment data to a comprehensive, standards-based system. As
more assessments are delivered via electronic means, with items mapped directly to specific
standards and facilitated by smart learning technologies, databases of student performance
data will have been created, and can be used to conduct systematic research on student
performance and attainment of standards, comparing different techniques, resources, and
educational settings in order to inform practice and predict student needs. Mapping could be
accomplished by 2025, and by 2030, a comprehensive system to track students individually
across their educational career could address their learning needs explicitly. In addition,
standards mapping allows for transferring detailed information about the exact skills,
abilities, and behaviors students have demonstrated through their learning.

14. Expand the national agenda on data protection to all sectors to ensure the protection,
privacy, and safety of Big Data, along with transparency. Policies in the education sector
about Al must be aligned with policies in other sectors that rely on big data and Al-based
technologies, such as research ethics regulations. This includes the types of technologies
allowed in each sector, how to monitor data access and sharing, and the issue of data
protection and safety when data are stored by national or international corporations.
Establishing a national agenda in the next 5 years about Al will help to ensure coherence
between different sectors in the way data and Al are manipulated. Transparency should be
guaranteed at all levels, in particular regarding the exact purpose of the collected data and
the analytics, by putting in place independent regulators that monitor how data are collected
and used.
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15. Define liability and accountability measures for inappropriate or inaccurate decisions or
predictions are made by Al-based machines to ensure checks and balances. When decisions
are made with Al-powered tools, the concept of legal responsibility and liability may become
fuzzy. Analytics and machine learning algorithms are becoming more complex and the
decision trees increasingly impenetrable, decision makers may not always be able to fully
comprehend the breadth and consequences of a data-driven decision.

16. Implement a mechanism to trace back all the processes and stages involved in the making
of a decision or the generation of a prediction. Al-based tools are not infallible, and it is
important to be able to trace back the steps of a decision or prediction that can impact the
learning journey of a student. There must be integrated tools that allow to analyze and
interrogate an Al-based tool in case of an inquiry or an appeal. This might be a contentious
issue when Al-based profiling of students is used to calculate, for example, the likelihood of
admission to a coveted program.

17. Maintain control of data processing in light of Intellectual property and ownership of data
analytics. Patented algorithms and analytics may place some constraints on where and who
will have access to Al-based technologies. Some companies and Al developers may request
access to the data of all users for upgrades or premium services. Schools should have full
control of how their data are being processed and to what degree external-party Al tools will
be integrated within their IT-based facilities.
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