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Dr. Fadlo Khoury
President
American University of Beirut, represented by

Dr.Saouma Boujaoude
Professor
American University of Beirut

How Can Universities Prepare Students for Life and Work?
Introduction

Participants in the 30th Ministerial Session of ESCWA on
“Technology for Sustainable Development in the Arab Region”%, held in
Beirut between 25 and 28 June 2018, proclaimed that technology and
innovation are major contributors to sustainable development and to
advancing economies, enhancing productivity, and creating respectable
jobs in the Arab region. Specifically, the participants asserted that current
and emerging technologies- that is frontier technologies- have the potential
to help individuals and societies find solutions to the many problems and
challenges facing Arab countries. Moreover, the participants declared that
they would endeavor to:

- Develop national and regional policies to support the development
of technological ecosystems that are adapted to the socioeconomic,
environmental and political context of Arab countries,

- Develop regional strategies that stimulate technology transfer as
well as synergies between the industry and research institutions,

8 https://www.unescwa.org/events/ministerial-session-30th
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- Facilitate the integration of graduates from universities and schools
into the labor market through the adaptation of educational
outcomes to future employment requirements”.

In addition, the participants identified fundamental actions that need to
be taken by all stakeholders in education. to enhance the “availability,
accessibility and affordability” of high quality education in science,
technology, engineering, and mathematics (STEM) that will help students
develop advanced digital skills at all educational levels and hopefully
bridge the gender gap in education in STEM subjects.

These actions are essential to prepare citizens of the twenty-first
century to meet the needs of the current and continuously developing labor
market and lead successful and productive lives. However, what are
frontier technologies? What is the nature of the current labor market? What
skills do student have to develop? What can higher education do to prepare
students for this tremendous transformation?

To answer the above questions this paper starts by discussing the
nature of frontier technologies followed by explicating the changing nature
of work in the twenty-first century and the currently needed work skills.
The paper then considers the changing nature of education and the role of
higher education in preparing students who have the skills, knowledge, and
attitudes to succeed and lead happy and productive lives. However,
discussing the role of higher education will require considering the nature
of current students and their teachers, and the extent to which university
curricula have to change. Finally, taking all the above into consideration
the paper attempts to identify trends in higher education in the digital age
and discuss the readiness of Arab universities to prepare students for life
and work in the 21st century.

What are Frontier Technologies?

According to the Department of Economic and Social Affairs of the
United Nations™, frontier technologies include ‘“automation, robotics,

hh https://www.un.org/development/desa/dpad/publication/world-economic-and-
social-survey-2018-frontier-technologies-for-sustainable-development/
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electric vehicles, renewable energy technologies, biotechnologies and
artificial intelligence”. They include advanced materials, scientific
breakthroughs in biology and genetics, advancements in 3-dimensional
printing, robotics and artificial intelligence; they are profoundly
interconnected and interdependent and influence each other in major ways.
While they hold substantial promise in improving the quality of lives of
individuals living in the twenty-first century, they “present new and unique
ethical, moral and equity-related challenges, which can potentially
undermine trust, cohesion, tolerance, peace and stability”". Furthermore,
history has taught us that technological change was always associated with
major positive as well as negative implications to individuals and societies.
For example, while earlier industrial revolutions improved efficiency and
increased wealth, they resulted in substantial environmental problems and
greater inequality in incomes across countries and regions and widened the
gap between the “haves and have nots”, between the north and the south,
and between the sexes.

Changing Nature of Work and Needed Skills

The proliferation of frontier technologies and the speed with which
these technologies are being produced and changed have had - and will
most probably continue to have- serious implications for the nature of
work in the twenty-first century. According to a report titled “Robot
Ready”, prepared by the “Strada Institute for the Future of Work” and
“Emsi”i the intensifying technological changes that have happened and
continue to happen have resulted in “alarmist” forecasts about job losses
and major changes in the skills needed in all occupations. These forecasts
suggest that many traditional jobs will be automated and thus the skills that
workers possess will soon become obsolete. According to the
aforementioned report “85 percent of the jobs that will exist in 2030
haven’t been invented yet” because advances in technology will continue
to produce new types of jobs.

i https://www.un.org/development/desa/dpad/wp-
content/uploads/sites/45/WESS2018_ch1_en.pdf

Ii https://www.economicmodeling.com/robot-ready/
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Within this context, the nature of skills needed for work are
continuously changing and are not only limited to technological skills. A
careful reading of the frameworks that identify and explicate twenty-first
century skills suggests that in addition to information and communication
technology (ICT) skills, students need to develop many “human skills” that
are presently not empathized in programs that prepare students majoring in
STEM subjects. A summary of these critical 21st century skills include the
following:*

Collaboration and teamwork
Creativity and imagination
Critical thinking

Problem solving

Flexibility and adaptability
Global and cultural awareness
Leadership

Civic literacy and citizenship
Oral and written communication skills
Social responsibility and ethics
11. Initiative

12. Information and digital literacy

WXk =
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As can be seen form the above list, while information and digital
literacy skills are necessary, they are not sufficient. It is important to note
that the needed skills are not static and are changing with changes in
technology according to the reports published by the World Economic
Forum in 2016 and 2018". As can be seen from Table 1, to be able to

kk Refer to https://curriculumredesign.org/wp-content/uploads/CCR-

Skills_FINAL June2015.pdf, https://www.nea.org/assets/docs/A-Guide-to-Four-Cs.pdf,
https://www.intel.com.tr/content/dam/www/public/emea/tr/tr/pdf/education/tools-
and-resources/century21-skills-report.pdf, and

http://www3.weforum.org/docs/WEF Future of Jobs 2018.pdf as examples where
these skills are identified.

I http://www3.weforum.org/docs/WEF Future of Jobs.pdf and
https://www.weforum.org/reports/the-future-of-jobs-report-2018
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function in a digitally rich context, students need “human skills” without
which the frontier technological tools would not be beneficial. It is to note
that emotional intelligence and cognitive flexibility are two new skills that
will be required for work in 2020 and were not identified as needed skills
five years earlier.

Table 1 - Top 10 Skills Needed in 2015 vs. 2020

Top 10 skills needed in 2015

Top 10 skills needed in 2020

Complex problem solving
Coordination with others
People management

Critical thinking

Negotiation

Quality control

Service orientation

Judgement and decision making
. Active listening

10. Creativity

A A o i o

Complex problem solving
Critical thinking

Creativity

People management
Coordination with others
Emotional intelligence
Judgement and decision making
Service orientation

. Negotiation

10. Cognitive flexibility

O TGN SR

Yet another inventory of skills need for success in the 21st century
is presented by Deloitte Global and The Global Business Coalition for
Education (2018) in a report titled “Preparing tomorrow’s workforce for
the fourth industrial revolution for business: A framework for action”™".
The skills identified by this report are divided into four skill categories:
Workforce readiness, soft skills, technical skills, and entrepreneurship. The
workforce readiness skills include “Literacy, numeracy, digital literacy,
resume writing, self-presentation, time management, professionalism,
etiquette, social norms” (p. 4). Soft skills include Communication, critical
and creative thinking, leadership and working collaboratively with others,
adaptability and the ability to take initiatives, social emotional intelligence,
self-confidence, empathy, growth mindset, and cultural awareness.

™M Refer to https://gbc-education.org/wp-
content/uploads/2018/09/Deloitte_ GBC_Brochure_V3_17Sep.pdf
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Technical skills include competences related to performing specialized
tasks that include computer related skills as well as management and
financial skills. Entrepreneurship skills include the ability to create and
develop novel opportunities or ideas in the workplace by using the
knowledge, skills, and depositions identified above. The report suggests
that implementing the above skills requires that teaching approaches be
transformed to become more focused on encouraging students to work
collaboratively to address practical everyday problems. Moreover, these
approaches require that students be involved in internships and are coached
by others who are knowledgeable in work requirements.

Several reports (see above) have identified information literacy and digital
literacy as essential skills that workers in the 21st century need to develop.
Since these literacies are closely related to technology, it is important that
their definitions are clear to insure that they are properly implemented in
curricula and teaching activities in schools and universities alike.
According to Spector (2015), information literacy requires that individuals
are able to find, evaluate, use, and manage information while digital
literacy requires individuals to create information using digital technology
in addition to finding, organizing, evaluating what already exists. Many
reports suggest that students graduate from high school without these skills
and do not necessarily acquire them in university education.

Students and teachers alike need information literacy and digital literacy.
Since digital literacy is connected to creating rather than simply consuming
knowledge, it is strongly related to research and thus constitutes one form
of scholarship of research. Traditionally, digital tools were used in STEM
subjects, medicine, and health, and in the social sciences in modeling,
simulations, and computationally augmented laboratory and experimental
research projects. However, currently, this use has expanded to the
humanities. In the humanities, programs in digital humanities™ apply
modern data processing to solve humanities research questions. According

nn https://aub.edu.lb/cah/Pages/DIGITALHUMANITIES.aspx,
https://www.helsinki.fi/en/helsinki-centre-for-digital-humanities/our-digital-
humanities, https://digitalhumanities.berkeley.edu/
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to Stoller (2015)*°, digital literacy permeates many areas and includes
seven elements, one of which is information literacy. These are media
literacy, communication and collaboration, career and identity
management, ICT literacy, learning skills, digital scholarship, and
information literacy (Figure 1).

Critically read and creatively
produce academic and professional

communications in a range

‘ Media Literacy

of media

o Information Literacy Communications and collaboration
Find mnterpret, evalua.te,zpanage and _-# | Participate in digitalnetworks for

;-“ share mformation ~ P leaming and research @L

gy ~/ The seven \ N
elements of
digital
Digital schalarship _\_ literacies Carcer & identity management |
Partp:lpa.te in emerging aca.dmuc o Manage digital reputation and
@ that depend on digital syStems
Learning skills ICT literacy
Su.ldymdl?ameﬂtecﬁvelym Adopt, adapt and use digital
technology-rich emmm dvices, applications and services
‘ formal and informa

Figure 1. The seven elements of digital literacy

Because of the complex nature of digital literacy and because being
digitally literate is not limited to being technically literate, the following
elements should be considered seriously when planning to include digital
literacy in educational programs (Belshaw, 2011). Belshaw maintains that
digital literacy is cultural, cognitive, constructive, communicative,

[e]e]

https://www.insidehighered.com/blogs/student-affairs-and-technology/digital-
literacy-engagement-and-digital-identity-development
PP http://neverendingthesis.com/doug-belshaw-edd-thesis-final.pdf and

http://www.frysklab.nl/wp-content/uploads/2016/10/The-Essential-Elements-of-
Digital-Literacies-v1.0.pdf
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confident, creative, critical and civic. Giustini summarizes these elements
as follows:

Cultural — We need to pay attention to the culture in which the
literacies are situated.

Cognitive — We cannot just consider the procedural ways in which
we use devices and programs. It is the way we think when we are
using them.

Constructive — We cannot be passive consumers of technology /
information. We should strive to use digital tools in reflective and
appropriate ways.

Communicative — Digital tools and power structures change the
way we communicate. An element of digital literacy is how we
take command of that structure and use it to communicate
effectively and contribute meaningfully.

Confident — in order to be a proficient user of technology, one must
have the courage and confidence to dive into the unknown, take
risks, make mistakes, and display confidence when “messing
around” with new tools.

Civic — many educational institutions are beginning to embrace
technology to improve our lives and the lives of others in the world.
Creative —The creative adoption of new technology requires
educators who are willing to take risks... a prescriptive curriculum,
routine practices... and a tight target-setting regime is unlikely to
be helpful.

Critical — Digital literacy involves an understanding of how to deal
with hyperspace, hypertext, and understanding it’s “not entirely
read or spoken.” Can we critically evaluate the technologies we are
using?

99 http://blogs.ubc.ca/dean/2013/03/what-is-digital-literacy-eight-8-essential-slements/
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The changing nature of work, and the skills needed to perform the
current and future jobs, require the transformation of higher education, not
only to prepare citizens with technical skills but ones who are well rounded
and proficient in all the skills needed to live and work successfully in the
twenty-first century; a situation that requires changing the nature of
education at all levels, especially at the higher education level..

Changing Nature of Education

Educational research and reports by the World Bank and United
Nations agencies™ suggest that the majority of schools and universities in
the Arab world are not adapting quickly enough to the change in the labor
market; leaving their students increasingly unprepared for the world of
work. According to Dagher and Bou Jaoude (2011), Arab countries face
problems with access to education, quality of education, and quality and
production of science and technology. Problems of access are manifested
in the high levels of illiteracy, especially among females, in some Arab
countries. Problems of quality are manifested in the low performance of
Arab students on international comparison exams such as TIMSS, PISA,
and PIRLS, while problems in knowledge production are manifested in the
low numbers of research articles published in refereed international
journals and the extremely low numbers of patents registered in
international registries of patents (Bou Jaoude, 2017). In general, it can be
said that many educators in the Arab world are out of step with the
changing needs of the economy, which is being driven by advanced
technology, such as Al, robotics and data analytics. Additionally, curricula

™ For example:

e https://en.unesco.org/gem-report/sites/gem-
report/files/regional overview AS en.pdf

e http://web.worldbank.org/archive/website01418/WEB/0 C-320.HTM

e https://eng-archive.aawsat.com/theaawsat/features/world-bank-reforming-
education-arab-world-must-prioritym

e http://www.arab-hdr.org/reports/2016/english/AHDR2016En.pdf

e https://files.eric.ed.gov/fulltext/ED568876.pdf

e https://www.hrk.de/fileadmin/redaktion/hrk/02-Dokumente/02-07-
Internationales/02-07-15-Asien/02-07-15-1-
Jordanien/Higher Education in the Arab World Dr Sultan.pdf
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in Arab universities are traditional in nature, focused on technical matters,
and in some cases outdated. Consequently, these universities have not
taken seriously the calls for considering the changing needs of the labor
market for twenty-first century skills and the possibility that many skills
that are now performed by employees are being automated leading to
laying off these employees. Moreover, new university graduates are not
trained for the new demands of the labor market thus increasing
unemployment and the disenchantment of young adults with the
educational and economic systems of their countries. It is to note that only
recently, governments, the United Nations agencies and universities have
started addressing the mismatch between higher education and the needs of
the labor markets. Within this context, in what ways can higher education
institutions contribute to addressing the current problems?

How can Higher Education Contribute to the Changing Needs of the
Labor Market?

It is clear from the above that, in addition to technical and
technological skills, there is a growing need for students to develop
thinking and social/human skills to be able to succeed in the labor market;
skills that cannot be automated and that are acquired in humanities and
social science courses in universities. Consequently, institutions of higher
education need to take into consideration (at a minimum) the nature of
modern-day students, the nature of teaching that has the potential to
prepare competent students and teachers, and the need to transform the
curriculum and the learning spaces. These three elements are discussed
below.

ss  See for example the seminar on the Impact of Frontier Technologies on Education
and youth (https://www.unescwa.org/events/impact-frontier-technologies-
education-youth.=, http://www.worldbank.org/en/publication/wdr2019,
https://www.worldbank.org/en/news/immersive-
story/2018/08/03 /investing-in-people-to-build-human-capital, and
https://www.worldbank.org/en/region/mena/publication/expectations-and-

aspirations-a-new-framework-for-education-in-the-middle-east-and-north-africa
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The nature of current students and the teachers

According to Prensky (2001), today's students are the first generation
to grow up surrounded and immersed by the digital technology. As a
result, these students seem to think and process information differently
from their predecessors. Prensky described these students as “Digital
Natives” as compared to older generations who have not grown with the
technology --even though they have used it extensively -- and whom he
calls “Digital Immigrants”. Prensky maintains that “Digital Immigrants”
will always be connected with the “old times” in which they grew and will
not become “natives”. While members of the young generation have
acquired the language of the digital age by living and experiencing it
naturally in their environment. “Immigrants” were "socialized" differently
from the younger generation and are now in the process of learning a new
language. The very serious implication of this situation, according to
Prensky, is that “Digital Immigrant instructors, who speak an outdated
language (that of the pre-digital age), are struggling to teach a population
that speaks an entirely new language” (p. 2). The underlying difference
between the “Natives” and the “Immigrants” is that “Natives” are used to
receiving information fast, like to parallel process and multi-task, prefer
their graphics to their text rather than the opposite, and function best when
networked. Conversely, “Immigrants” have learned — and so choose to
teach — slowly, step-by-step, one thing at a time, and individually. What is
disconcerting according to Prensky is that “Digital Immigrant teachers
assume that learners are the same as they have always been and that the
same methods that worked for the teachers when they were students will
work for their students now”(p. 2). The problem arising from this is that
digital immigrants are teaching digital natives and digital speakers the new
language of technology. Consequently, when thinking about technology
and education we need to think creatively about teachers and students
concurrently because the imbalance could result in serious problems.

" The above two paragraphs are adapted from Boulaoude (2010).
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The changing nature of teaching

The nature of teaching has to be transformed to cater for the needs of
current students. Traditional pedagogy assumes that knowledge is the
possession of teachers whose responsibility is to transmit knowledge to the
students: the teacher is active while the student is passive. This view of
teaching assumes that students’ minds are “blank slates” that contain no
knowledge and are ready to “record” information provided by the teacher.
In contrast, emerging pedagogies assume that students are active
processors of information who facilitate learning by providing experiences
that enable students to construct their own meanings. Moreover, this view
emphasizes that students come to science lessons already holding their
own ideas about natural phenomena and that students’ prior ideas interact
with new experiences and phenomena to help students make sense of new
experiences by constructing meaning. In short, learning is an active
process and the learners are active during this process.

Tinio (2003) elaborated on the above two views by contrasting
traditional pedagogy with pedagogy for the information society by
discussing the differences between these two approaches on five
dimensions: active, collaborative, creative, integrative, and evaluative. The
foremost differences between the traditional pedagogy and pedagogy for
the information society are that the students are the centers of the teaching
learning process, learning happens when students interact with each other
and with the teacher, learning involves solving novel everyday problems
that integrate theory and practice rather that academic problems, and
evaluation is for learning rather than only of learning. Table 2 presents a
comparison between traditional and emerging pedagogies as presented by
Tino, 2003, P. 9)
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Table 2 - Traditional Pedagogy Compared with Pedagogy for the
Information Society

Aspect Traditional pedagogy Pedagogy for the information
society
Active Activities prescribed by teacher. Activities determined by learners.
Whole class instruction. Small groups.
Little variation in activities. Many different activities.
Pace determined by the program. Pace determined by learners.
Collaborative | Individual. Working in teams.
Homogenous groups. Heterogeneous groups.
Everyone for him/herself Supporting each other.
Creative Reproductive learning. Productive learning.
Apply known solutions to problems Find new solutions to problems.
Integrative No link between theory and practice. Integrating theory and practice.
Separate subjects. Relations between subjects.
Discipline-based Individual teachers. | Thematic Teams of teachers.
Evaluative Teacher-directed Summative Student-directed Diagnostic

Transforming the curriculum and the learning spaces

It is evident that university curricula have to be transformed to meet
the requirements of the 21st century labor market: The world of work
currently requires that university curricula respond by emphasizing not
only STEM content and skills but also others skills emphasized in
humanities and social sciences programs in what is known as “Liberal Arts
Programs”. Students educated in liberal arts programs experience a
balanced education in which they develop targeted technical skills but have
in addition the human skills needed to succeed in twenty-first century
environments. According to the report titled Robert ready (see above),
“There is a discernible labor market demand for agile and resilient thinkers
who have a handle on digital literacies— basic technical skills like data
analysis and digital fluency” (Robot Ready, p. 6). While competency in
STEM subjects is critical, most education thinkers suggest that it is the
integration of human and technical skills that will provide the best
preparation for the future of work.«. Most of the current writings on the

uw - https://www.iyfnet.org/blog/human-skills-technical-know-how-future-work
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future of work highlight this growing need for human skills such as
flexibility, mental agility, ethics, resilience, systems thinking,
communication, and critical thinking™.

In a book titled “Robot-proof: higher education in the age of artificial
intelligence,”, Northeastern University (USA) president Joseph Aoun has
introduced “a new model of learning that enables learners to understand
the highly technological world around them and that simultaneously allows
them to transcend it by nurturing the mental and intellectual qualities that
are unique to humans—namely their capacity for creativity and mental
flexibility.” Aoun coined the term “huamnics” to describe this program.
The new literacies that Aoun’s humanics proposes are data literacy,
technological literacy, and human literacy. Data literacy is necessary for
students to deal with the large data available in many fields, technological
literacy is needed for students to understand the technological tools that are
available to them and how these tools function. Moreover, students need to
develop human literacy which is acquired through in-depth study of the
humanities and social sciences to be able to communicate properly with
others, and design solutions that are sensitive to human needs and wants
especially that they are apt to encounter “wicked problems”, a term coined
by Horst Rittel and defined as a problem “for which each attempt to create
a solution changes the understanding of the problem. Wicked problems
cannot be solved in a traditional linear fashion, because the problem
definition evolves as new possible solutions are considered and/or
implemented™x. Aoun emphasizes that life-long learning opportunities are
essential to support students’ ability to adapt to the tremendous change
required by the above approaches to education.

Transforming the curriculum as described above and the shift from
emphasis on teaching to an emphasis on student learning require careful

W https://www.robots.ox.ac.uk/~mosb/public/pdf/2864/Bakhshi%20et%20al.%20-
%202017%20-%20The%20future%200f%20skills%20employment%20in%202030.pdf

ww Excerpted from https://zodakreza.wordpress.com/2018/05/28/book-review-robot-
proof-by-joseph-aoun/

*  Excerpted from http://cognexus.org/id42.htm
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attention to the learning spaces in which students learnw. Adopting the
pedagogy of the information society requires that learning spaces be
designed to accommodate group and teamwork and activity-based
learning. Moreover, integrating technology in the teaching learning process
requires access to the internet and digital resources on and off campusz.
According to Hunt, Huijser, & Sankey, (2011) “The deliberate design of
quality learning spaces requires whole-of-institution planning, including
academic development for university teaching staff.”

Are Arab Universities Preparing Students for Life and Work in the
21st Century?

Developing universities in the current technology rich environment
requires building new innovative digital and networking structures and
preparing capable faculty members and staff who are able to help students
acquire the skills, knowledge, and dispositions required to live successful
and productive lives in the twenty-first century. Unfortunately, this is not
the case in most Arab countries compared to countries that have adopted
the dynamics of cognitive transformation associated with frontier
technologies from its beginnings. The Global Competitiveness Report,
published in 2018 by the World Economic Forum, asserts that Gulf
countries are more competitive than other Arab countries. Jordan,
Morocco, Algeria, Tunisia, Egypt, Lebanon, and Yemen follow these in
decreasing order of competitiveness. The report also underlines the
relatively weak ranking of most Arab countries and to the disparity in
ranking among the Arab countries themselves.

Since a number of the indicators presented in the report, such as the
quality of the education system, the availability of state-of-the-art
technologies and the ability to innovate, constitute important components
of competition and outputs of education in universities, the more attention
is paid to the education system, the more the ability to innovate. As a

W https://www.heacademy.ac.uk/system/files/learning spaces v3.pdf

% http://www.researchgate.net/publication/268982927 Learning Spaces for the Digital Age
Blending_Space_with_Pedagogy

a2 http://www3.weforum.org/docs/GCR2017-
2018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf

91



https://www.researchgate.net/profile/Lynne_Hunt
https://www.researchgate.net/profile/Henk_Huijser
https://www.heacademy.ac.uk/system/files/learning_spaces_v3.pdf
http://www.researchgate.net/publication/268982927_Learning_Spaces_for_the_Digital_Age_
http://www3.weforum.org/docs/GCR2017-2018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf
http://www3.weforum.org/docs/GCR2017-2018/05FullReport/TheGlobalCompetitivenessReport2017%E2%80%932018.pdf

result, competitiveness and excellence increase despite the absence of
other important economic indicators. Lebanon, for example, ranks 80/140
overall in the Global Competitiveness Rankings. It ranks 113/140 in
institutions, 95/140 in infrastructure, and 101/140 in labor market.
However, it ranks 64/140 in skills (including critical skills in teaching),
59/140 in ICT adoption and 61/140 in innovation capacity; ranks that are
better than economic ones. Is it possible that human investment has
contributed significantly to the process of competition, and that the
weaknesses of the state and its institutions hinder the arrival of the human
factor to the top ranks? The above analysis raises the following essential
guestion: Can investment in the right type of education prepare students to
be competitive in the world of work of the 21st century irrespective of the
economic situation of the country? Can universities play this role to give
the students the ammunition to transform their countries?
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Introduction

Before addressing the topic of this panel, I wish to frame our
conversation with some history. To understand what is called the Fourth
Industrial Revolution, it is good to recall the first three revolutions. This
presentation will introduce a novel idea of the innovation cycle. Being able
to locate ourselves within the cycle in order to prepare an educational
system for the workforce requirements that emerge as a function of the
innovation cycle.

Innovation

Consolidation

Repeat
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History

The first industrial revolution (1IR) converted an agrarian/feudal
society into an industrial one by harnessing the power of coal and water
steam to mechanize production. This type of economy was characterized
by a boom of inventions and “startups” as the technologies would cement
themselves in the economy.

11IR. Mechanization -> Innovation
 Steam Engines, mechanization of production
(fabric and steel)

* Transition from feudal / rural / agricultural
society

» Boom of inventors (James Watt, Thomas
Newcomen, Charles Goodyear, Samuel Slater,
Francis Lowel)

» No consolidation yet of capital and labor

» Workforce is trained for specific tasks

The second industrial revolution (2IR) saw the development of the
internal combustion engine, electricity and the electrical grid. This
revolution was engendered by the new elite i.e. the industrial capitalists
like George Westinghouse, Andrew Carnegie (Steel), John D. Rockefeller
(Oil), and JP Morgan (Finance and Steel). The further concentration of
capital and advances in mechanization was augmented by the further
specialization of labor and changes in operations management. As such,
the control over both factors of production, capital and labor, was further
concentrated in the hands of the industrial capitalists. This new class of the
specialized skill society defined the industrial society with the rise of what
was effectively known today as a middle class.
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2IR. Industrialization -> Concentration

* Internal Combustion Engine, electricity, and the
electrical grid

* Further specialization of Labor and increases in
operational efficiency

* Consolidation of capital and labor

* New Elite (aka Robber Barons): Andrew Carnegie
(Steel), John D. Rockefeller (Qil), and JP Morgan
(Finance and Steel)

* Emergence of the working class: Specialized, low
level, life long skill

The third industrial revolution (3IR), also known as the Information
Communication Technology Revolution, broke down physical space,
accelerated the rate of technological progress and saw a rejuvenation in
productivity growth. Characterizing this revolution the new economic
theories governing the nation state. The new public sector dubbed The
Entrepreneurial State, had an unprecedented ability to raise capital and was
able to fund the frontier technologies which went on to define the 3IR;
think of the internet, GPS, nuclear energy, space exploration, etc. From
this fertile landscape emerged a new gilded age of the tech entrepreneur
and the metaphorical gold rush that ensued. For a few decades, we saw a
democratization of capital because human capital became foundational to
business. Despite this spring of brilliant entrepreneurs, we are quickly
seeing our current economic model squander the democratizing effect
technology and are currently re-experiencing a consolidation of capital
both, physical and human.
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3IR. ICT -> Innovation

* Innovation by a new breed of innovators

» Fundamental role of government in concentrating
capital investments for frontier technologies:
internet, GPS, nuclear energy, space exploration

» Academia is cornerstone for R&D and training future
entrepreneurs and their workforce

* Lays the foundation for 4IR

The fourth industrial revolution (4IR) is best defined as an
augmentation of physical/biological reality with a digital one. The current
bedrock on which we lay the foundations for the current IR will set the
stage for our future winners and losers. Perhaps a pessimistic view of our
future is warranted, where algorithmic and artificial intelligence systems
are to govern our augmented reality in such a manner to manipulate
emotions and compromise democracy. On the other hand and in a more
optimistic light, 1 believe that as the previously revolutions dislodged
incumbent powers, this one is likely to be the same and perhaps even more
so because the frontier is broader and expanding faster than ever before.
There are two new aspects unique to this revolution: first, information is
inexpensive and widely available, and second, capital is easier to raise as
platforms for seed funding, venture capital and more advanced forms of
funding are growing. This revolution has the potential to supercharge
human progress because information is democratized and capital markets
are becoming more efficient.
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4IR. Augmented Reality ->
Consolidation

+ Digital banking, Sharing and Gig Economies,
3D printing, Biometrics, Internet of Things, Al,
Algorithmic governance

* Mega Tech Companies Consolidating

* Tech Startup are growing but at a slower pace

* Financing is easier

The synthesis is to emphasize three revolutionary characteristics of
each IR:

First, the emergence of a new elite,

Second, the accelerating rate of acceleration and expansion experienced in
technological progress,

Third, the unigueness of the specialized skills required from each IR
The New Elite in a New Age

The new elite will likely remain a technological elite such that “geek-
is-cheek” within the new tech space, but they will be much less hindered
by funding obstacles. Fintech is breaking down barriers in terms of
screening and monitoring and competition in the private equity space has
seen astronomical growth and above average returns in the recent past and
will grow as a function of its success. Furthermore, new tech entrepreneurs
may fill many knowledge and skill gaps by using high quality and typically
free online content. | believe that the distinguishing characteristics between
the entrepreneurial tech-elite and everybody else will likely be talent and
passion; the former is the right combination of skill and hard work, and the
latter is the motivation. This ability of being self-taught will be
fundamentally important in keeping up with advances in knowledge and
the ever-changing new skills required from the workforce.
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The New Elite

 Geek is cheek

*» Novel hard skills augmenting existing technologies
(Not necessarily fostered in formal education)

* Talent over capital

« Difficult to train impossible to predict

OCCUPATIONS REQUIRING
TECHNICAL SKILLS

Workforce Gaps @ @ @

» Advanced hard skill requirements in Information Healthcare Engineering
STEM fields. Educational system is Technology

having trouble keeping up OCCUPATIONS REQUIRING

* Most of the employment non-STEM BASELINE SKILLS
fields demonstrate gaps in soft skills
showing a gap in the educational system

* Reskilling or Upskilling Education & Hospitality, Food Sales
Human Services & Tourism

* Thank you Big Data

Human Clerical & Customer &
Resources Administrative  Client Support

Higher Purpose of the Educational System

If information is likely to be free and widely accessible then what is
the role of the educational system? Producer of content, content regulator,
disseminator of information? We must recognize that the current,
educational model is a product of the second industrial revolution and has
as raison d’étre the creation of a productive and specialized middle class.
A specialization for a life-long job that was unlikely to evolve. Picture our
large classrooms, desks in rows, strict organizational hierarchies,
specialized majors, i.e. a model built for efficiency and specialization.
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Is this model, which is a function of the first two IR, the optimal
system to foster a caliber of workers fit for the augmented digital reality
we are to face? Our intuition, which has driven most of us here to this
conference, is that the answer is “no”. The challenge with the current
model is that the specialized skills required are now changing too rapidly
for any proper preparatory foresight. Furthermore, our current efforts and
systemic transformations are likely to fall short of the requirements of the
paradigm shifts ahead. In my opinion, our efforts so far remain incremental
in nature. Paradigm shifts to the educational model using frontier
technologies would requisite a repurposing of the physical space, the
organizational structure, and the role of the educators. At this stage of the
educational model design process one cannot claim to know what the ideal
model would look like but we can be certain of one thing and that is the
model must be agile to adapt and respond to the rate of change at which
change itself is occurring.

Frontier technologies and educational techniques should be utilized to
augment learning in such a manner to liberate the educators from the lower
levels of learning to the higher ones. In this sense, | refer to Bloom’s
learning taxonomy to decompose learning and to address learning with the
respective and appropriate technology to augment the learning process and
the role of the educational system. The current foreseeable state of
technology can and may address lower levels of learning such as
knowledge, comprehension, application, whereas human intervention is
still preferred and optimal for higher levels of analysis, synthesis and
evaluation. A better utilization of contact hours to hone higher levels of
learning will most certainly better equip a future generation to be lifelong
learners and to be intellectually agile. This intervention is possible today
with the current state of Al technology. Educational Al can teach and
evaluate at the levels of knowledge and the application of said knowledge.
As these systems advance, higher levels of learning may be addressed but
in the end, the ultimate level of learning, i.e. evaluation and introspection, I
believe is too human for tech. The recommendation in this case does not
require a metaphorical baby and the bathwater scenario; this new age of
education requires a reengineering of the educational system and a
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reprogramming of educators to gear interaction for these high levels of
learning.

Higher Purpose of Higher Education

« Hard skill — lower level gaps potentially filled by:

+ content creators: Yale, Stanford, Harvard, Berkley, MIT
* Specialized forums

+ Al and algorithmic education

+ Agility and life long learners

A Assessing theories; Comparison of ideas;
Evaluating outcomes; Solving; Judging;

EVALUATIO N Recommending; Rating

Using old concepts to create new ideas;
Design and Invention; Composing; Imagining;
Inferring; Modifying; Predicting; Combining
Identifying and analyzing patterns;

ANALYSIS Organisation of ideos;

recognizing trends
Understanding; Translating;
Summarising; Demonstrating;

Uning and applying knowledge;
Uning problem solving methods;
Manipulating; Designing; Experimenti
Discussing
Recall of information;
Discovery; Observation;
Listing; Location; Namin

Soft Skill Education

It will be hard enough for the educational system to keep up with the
hard skills required from the marketplace. Education will likely shift
towards the development of soft skills as well. Employers are already
placing a very high priority in recruitment processes to require and demand
soft skills, such as teach ability and cooperation. This development starts at
the very beginning of a student’s education. The revered Finish
educational model places emphasis on individual growth and self-
determination to create what is a strong and agile labor force.
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Soft Skills Top

* Fostered at a very early age

Soft Skills

* Requires rethinking role and
approach of educational system

* Character Building

« Self directed education

Organized

> WORKS WELL UNDER PRESSURE <

Effective Communicator
‘ .

>»  Flexible <K
ST

@CareerSherpa
UIVeY BY Harris POLL TOMATCH 4.204

In sum, | expect this industrial revolution to be a powerful

democratizing force in human evolution. A massive wave of upward
mobility where talent gets to shine. The educational system can be the
foundation for this revolution by fostering students of character and of
intellectual agility. Academia can potentially solidify its place as an
incubator of entrepreneurship and the frontier of the technological
revolution if it chooses to repurpose itself in the ways recommended here.

Conclusion

Create an agile institutional framework capable of teaching hard
skills

Instructors become facilitators in what is self-exploratory learning
Redesign of instructor roles at higher levels of learning

Integration in curriculum design in soft skill acquisition and
development

Utilization of data analytics to test and monitor success in learning
process, employability, and other outcomes.

Universities become incubation grounds for the technological
revolution
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Sustainable Development Goals (SDGs) were ratified by heads of
states of almost all countries of the world, and were put to action by the
United Nation in early 2015. The SDGs dedicated a full goal out of 17
ones to Education (Goal 4). The goal has several targets that need to be
achieved of which:

By 2030, ensure that all girls and boys complete free, equitable and
quality primary and secondary education leading to relevant Goal-4
effective learning outcomes

By 2030, ensure that all girls and boys have access to quality early
childhood development, care and preprimary education so that they
are ready for primary education

By 2030, ensure equal access for all women and men to affordable
and quality technical, vocational and tertiary education, including
university

By 2030, substantially increase the number of youth and adults who
have relevant skills, including technical and vocational skills, for
employment, decent jobs and entrepreneurship

By 2030, eliminate gender disparities in education and ensure equal
access to all levels of education and vocational training for the
vulnerable, including persons with disabilities, indigenous peoples
and children in vulnerable situations

By 2030, ensure that all youth and a substantial proportion of
adults, both men and women, achieve literacy and numeracy
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These goals and targets have acknowledged technology as a tool and
a leaven to achieve them .This entails a variety of technologies ranging
from small endeavors, such as computerized Grading, flipped classrooms,
active learning classrooms, e-Textbooks, to mid-range technologies such
as home schooling, interactive tutoring, educational simulation, and to
advanced ones, such as gamifying education through technology and
building an entire educational eco-system revolving around technology. As
such, new instruments and products have emerged such as MOOCS
(Massively Online Open Courses). Collaborative Distance Environments,
Active Learning Forum, Learning Management Systems (LMSS).

Such systems and instruments have induced increased impact of the
learning process. We started to witness better support of core subjects,
better competencies and skills, and increased ability of graduates to face
challenges. They have also encouraged innovative learning such as one-to-
one learning and boosted achievements through personalized instruction
and provided diversified kinds of learning experiences.

It is important to realize that effective educational technologies need
to have proper infrastructure to succeed. This includes robust ICT
networks with effective broadband services. The need to bring pupils to
education (rather than bringing education to pupils) is a concept that needs
to be addressed at the strategic level as it entails a paradigm shift in
education. Preliminary observations reveal that technology can allow that
in an effective manner. Already, various forms of homeschooling
arrangements have proved effective in many parts of the world.

Affordability is another important aspect. Students, and their
supporters, need to be provided with affordable connectivity and
technological equipment and services in order to utilize technology in
education. This needs careful government-led policy with proper resources
that need to be planned at the strategic level.

According to the latest WEF report on the “future of Jobs 2018,
technological breakthroughs rapidly shifted the frontier between the work
tasks performed by humans and those performed by machines and
algorithms. Global labor markets are undergoing major transformations.
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These transformations, if managed wisely, could lead to a new age of good
work, good jobs and improved quality of life for all. But if managed
poorly, they pose the risk of widening skills gaps, greater inequality and

broader polarization.

These jobs and the skills associated with them need robust and agile
educational systems, at schools and universities, to accommodate the
future needs of the job market. The table below lists the development in
the trend of skilling now and in the near future.

Comparing skills demand, 2018 vs. 2022,

Today, 2018

Trending, 2022

Declining, 2022

Analytical thinking and
innovation

Complex problem-solving
Critical thinking and
analysis

Active learning and
learning strategies
Creativity, originality and
initiative

Attention to details,
trustworthiness
Emotional intelligence

Reasoning, problem-
solving and ideation
Leadership and social
influence
Coordination and time
management

Analytical thinking and
innovation

Active learning and learning
strategies

Creativity, originality and
initiative

Technology design and
programming

Critical thinking and analysis

Complex problem-solving

Leadership and social influence
Emotional intelligence

Reasoning, problem-solving
and ideation
Systems analysis and evaluation

Manual dexterity, endurance
and precision

Memory, verbal, auditory and
spatial abilities

Management of financial,
material resources
Technology installation and
maintenance

Reading, writing, math and
active listening

Management of personnel

Quality control and safety
awareness

Coordination and time
management

Visual, auditory and speech
abilities

Technology use, monitoring
and control

Universities need to be aware of these changing trends in skilling and
adjust their academic programs and curricula to pass such skilling to

graduates.
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As the Fourth Industrial Revolution unfolds, companies are seeking to
harness new and emerging technologies to reach higher levels of efficiency
of production and consumption, expand into new markets and compete on
new products for a global consumer base composed increasingly of digital
natives. Yet in order to harness the transformative potential of the Fourth
Industrial Revolution, educators across schools and universities are called
upon to formulate a comprehensive workforce education ready to meet the
challenges of this new era of accelerating change and innovation.

As workforce transformations accelerate, the opportunity for proactive
management of this change is closing fast. Thus business, government and
workers must proactively plan and implement a new vision for the global
labor market. The key findings of this report include:

- Drivers of change: Four specific technological advances—
ubiquitous high-speed mobile internet; artificial intelligence; widespread
adoption of big data analytics; and cloud technology—are set to dominate
the 2018-2022 period. As drivers of change and positively affecting
business growth, they are flanked by a range of socio-economic trends
driving business opportunities in tandem with the spread of new
technologies, such as national economic growth trajectories; expansion of
education and the middle classes, in particular in developing economies;
and the move towards a greener global economy, through advances in new
energy technologies.

Nearly 50% of companies expect that automation will lead to some
reduction in their full-time workforce by 2022, based on the job profiles of
their employee base today. However, 38% of businesses surveyed expect
to extend their workforce to new productivity-enhancing roles, and more
than a quarter expect automation to lead to the creation of new roles in
their enterprise.

A reskilling imperative is needed. By 2022, no less than 54% of all
employees will require significant re- and upskilling. Of these, about 35%
are expected to require additional training of up to six months, 9% will
require reskilling lasting six to 12 months, while 10% will require
additional skills training of more than a year. Skills, that continue to grow

108



in prominence by 2022, include analytical thinking and innovation as well
as active learning and learning strategies. These skills need to be supported
by a technology-driven educational system at schools and universities.

To conclude, the 21 century needs to have 21 century skills to address
the 21 century challenges. These skills need to be tackled from a strategic
perspective. The role of progressive and agile educational systems is
paramount. Corporate-based skilling is not sufficient and won’t be.

Technologies for Education
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- Computerized Grading
- E. Testing
- E-Textbooks
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- Flipped Classrooms

- Active learning Classrooms

- Interactive Tutoring

- E-Education

- MOOCS (Massively Online Open Courses)
- Collaborative Distance Environments

- Active Learning Forum

- LMSs (Learning Management Systems)

0:28 o) ey @

- Simulation Technology
- Gamification
- Home schooling
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Increasing Impact

- Better support of core subjects

- Better competencies and skills

- Increased ability to face challenges

- Encourage innovative learning

- One-t0-One learning to boost achievements
- Personalized instruction

- Different kinds of learning experiences

- More robust education system

- Opportunities for global visibility

- Transformation of Teaching and learning
- Need for partnerships on national level

Taking the horse to water
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Conclusion and Recommendations:

- Bringing Education to Learners
Vs
- Bringing Learners to Education

Educational policy

» Technology has no boundary

» Technology can accommodate educational needs
 Thinking outside the box is not risky

* ltis less expensive

« Can accommodate developing countries as well
* We need heroes
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Introduction

The world is witnessing a rapid transformation. Unprecedented
advancements in technology are taking place. Technology is not only
getting more pervasive, but is also introducing huge and rapid changes in
organizations, the nature of job, and, consequently, the skills required of
prospect employees to ensure job-skill fit. Technologies today are getting
speedier, more compact, more powerful, and more scalable and adaptable.
Advancements in the areas of information and communication
technologies, nanotechnology imaging, stem technologies, artificial
intelligence, and others are taking place at a rapid pace, and are impacting
all sectors of an economy. A plethora of industries, including healthcare,
education, manufacturing, transportation, and military defense have
recognized the value of these advancements, and adopted them as a means
to enhance performance, realize efficiency, and provide value-added
experiences to customers and other stakeholders.

Technology is now embedded in various aspects of life-at home
and at work. In universities and schools. Students bring along their
electronic devices (laptops, mobiles, PDAs) and many of them use these
devices to store information, exchange ideas, or search the web. At the
same time, organizations depend on these technologies, not only to run
their operations, but also to understand their customers, establish more
stable relations with their suppliers, ensure quality, mitigate risk, make
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data-driven decisions, predict the future, keep up with changes, and
respond to market need in a very efficient and effective manner.

With technologies becoming a way of life for most people, and a
crucial success factor for organizations, the question for educates is no
more whether to accept the technologies or not, but rather how to teach
students to use it in a manner so as to benefit them academically and
prepare them to the labor market. In other words, ICT is transforming how
we learn and how work is conducted. This makes it imperative for
organizations aiming to attain and maintain sustainable competitive
advantage to incorporate key success factors, including data-driven
decision making, information sharing, collaboration, innovation, and
speed.

In Lebanon and the MENA region, addressing the issue of how higher
education can contribute to preparing students to their future jobs is very
crucial. According to the World Economic Forum executive briefing on
the future of jobs in this region, the Middle East and North Africa (MENA)
region is gifted with a “young, growing, and increasingly well-educated
population that can significantly enhance the region’s future growth
trajectory” (Samans and Zahidi, 2017). The report anticipates that the
region’s population will increase by more than a quarter by 2030. It also
projects that a large proportion of that population will belong to the prime
working age group. Moreover, the MENA region has made significant
improvements in its education systems over several decades, and this is
expected to pay off in the future. With this in mind, the potential of this
large workforce to foster economic growth and contribute to social
dynamism is huge, if the labor markets in this region are better prepared.
According to the report, the workforce in the region are characterized by
(i) lack of rigorous training and development, where only 21% of this
workforce belong to the high-skilled group, and (ii) the majority of
businesses are family businesses.

What is Digital Transformation?

According to an article in MIT Sloan Management Review,
“digital” is not all about technology (Kane et al, 2015). It is not about

114



solving separate business problems with individual digital technologies.
Rather, it is the integration of digital technologies, like data analytics,
social media, Internet of Things (loT), artificial intelligence and machine
learning, and cloud computing, among others, to transform the way
organizations carry out their operating processes and engage their
employees and customers to create a sustainable competitive advantage.
This puts organizations under tremendous pressure since with digital
transformation, risk taking becomes a pivotal cultural norm.

Accordingly, companies with more mature digital transformation seek
higher levels of competitive advantage, and thus attempt to attract and
retain the best skills and talents; human resources with digital fluency
(Kane et al, 2015). Nevertheless, digital fluency doesn’t imply expert skills
in using technologies. Rather, it refers to the ability to comprehend and
articulate the value of digital technologies to the organization and its
future. Real-life case studies bear several examples of companies that
focused on technologies without investing in collaborative capabilities that
would proliferate their impact, foster changes, and help forward in driving
new business models that would generate more value.

Based on the above, an effective digital transformation is a strategy
rather than a set of technologies addressing discrete business needs. The
success of their strategies lies on the shoulders of human resources who
have the right mindset, skills, and readiness to drive this strategy to
optimal implementation. With the framework of success well-depicted in
front of us, the question that poses itself now is; what role do higher
education instructions play in preparing these talents and skills pool to
support digital transformation, and the new fourth industrial revolution?
Before answering this question, it would be insightful to identify and
define the strategic trends in ICT.

According to Gartner (2018) the future will be characterized by certain
strategic technologies that may result in significant disruption and new
business models. These technologies, which have the potential to deliver
digital services of value everywhere, are termed as “intelligent digital
mesh” (Panetta, 2018). Examples include blockchain, Artificial
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Intelligence (Al), quantum computing, and augmented analytics. A brief
description of each of the three trend themes is presented below:

e The “intelligent” part of the term is a set of key trends.Al and
machine learning, which are becoming a foundation component for
applications and services in the world around us, impacting user
interface, and driving business and data analytics forward. These
should be viewed as augmented intelligence assisting humans in
accomplishing a vast array of tasks. This trend theme also includes
collaborative intelligence, like drones, robots, and autonomous
vehicles working collaboratively together.

e The digital part is about generating a digital experience that
combines the real world with the digital world. Here, the 10T comes
to the picture with digital representation of the real world. These
digital representations can drive better operation, repair, and
maintenance. Another part of this trend is the cloud computing and
cloud services.

e Finally, the “mesh” theme of the IT strategic trends is all about
optimizing connections- of people, applications, processes, devices,
and systems. This theme includes trends, like blockchain, event
processing, and continuous adaptive risk and trust.

Preparing Students for careers in this high-tech frontier

The main question that is yet to be addressed is how can higher
education empower students and prepare them for their future jobs?
According to Len Schlesinger of the Harvard Business School, the work
environment is tremendously changing, and much of the jobs graduates
have been doing are being digitized- in business, medicine, law, banking,
engineering, and others (Schlesinger, 2012). This implies that the roles that
universities have been preparing graduates for, are no more the ones
needed. Graduates for the fourth industrial revolution need to bring a
different set of skills: they need to be flexible, problem-solvers, adaptable,
collaborative, and with digital and analytical skills.
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Based on the above, the best way to develop capabilities in our
students in order to keep up with technological changes. It’s really to help
them learn how to learn. To achieve this objective, we need to provide an
opportunity for them to understand technology from an applied
perspective. Business graduates are not expected to be engineers and come
up with in-depth knowledge of technologies, but they need to know
enough to be able to understand and use technology as a tool for the sake
of business innovation or to solve business problems. Hence, the main idea
Is being able to converse effectively, and to know enough to be able to
understand what technological tools might be useful in a given situation
that is very important. Moreover, the idea is to teach them and show them
basics, and to encourage and guide them to build on these basic principles
to constantly keep themselves updated, and be able to keep up with
technological changes.

Based on the aforementioned, it is important to emphasize that in
organizations, it is strategy rather than technology that creates competitive
advantage. For these strategies to achieve sustainable growth and
competitive edge for organizations, human resources need to be equipped
with skills that would nurture a culture of innovation sustainability. So, it’s
all about people setting strategies for better performance and applying IT
to reach this objective.

Within the fourth industrial revolution, the nature of work is becoming
increasingly different. Siri will recognize your voice even if you’re 5
meters away from your phone- that new chat box feels totally real; self-
driving cars are no longer fiction; supermarkets have started adopting self-
cashier machine; and at airports, check-in people are replaced by machines
and passengers check-in their own luggage. Today, employees may be
happy at work, feeling safe, and their efforts are getting well recognized.
However, new job advertisements with new kinds of job descriptions and
job specifications are being posted, and the World Economic Forum
estimates that 33% of jobs in 2020 don’t even exist yet. Moreover, the
McKinsey report (2018) states that 45% of all current tasks could be
automated with current technologies. This is reasonable, since in 2012,
there were 150000 humans working on Wall Street, but 3 years later,
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automation cut down the number to 100000. This doesn’t apply to only the
mathematical and scientific jobs. A case in point is the Japanese Insurance
Company, Fukoku Mutual Life Insurance, which is adopting Al systems to
replace their claim workers to handle customers and their inquiries more
efficiently and effectively.

Preparing students for the high-tech future jobs requires the following
critical success factors:

Right mindset — the growth mindset. This means students should be
helped to build the desire and confidence that they can learn
anything. They should be guided to shift their thinking on how
these technologies will evolve and change, and enrich their work
life with self-development and exploring new things.

Preparedness for change and learning how to learn. Students should
have the understanding that the technologies they are learning and
the systems they are using during their study years will change and
may not be used when they start their career life. Understanding
that they are getting the basics and understanding the logic behind
these systems, teaching them to deal with the unfamiliar, building
up their flexibility and adaptability through exposing them to
different cases, scenarios, technology-based instruction and digital
learning methods will help them get ready for an ever-changing
tech-based work environment.

Understanding the logic behind coding is more important than the
programming language itself. If their logic is trained to think about
the process for solving a problem rather than the syntax to be used,
then they’ll be ready to learn any programming language in a very
smooth manner.

Learning the logic of coding and certain programming languages is
important, but equally important is learning about behavioral
psychology automation tools, and the various techniques that could
be used to build insights from various data sets.
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- Enhancing their ability to build simple data models, a website, a
blog, a wiki, or a discussion forum can enhance their analytical and
communication skills — key skills in the high-tech frontier
characterizing the fourth industrial revolution.

- Promoting their creativity, problem solving, and teamwork skills,
along with flexibility and adaptability will ensure their
development of the very crucial skills needed in this new industrial
revolution, and will allow them to excel in their future careers.
Technology is just the tool or the means, but these skills will allow
them to learn these technologies fast and reap their benefits.

Moreover, preparing students for this increasingly changing
environment requires nontraditional methods of material delivery. It
demands methods that trigger students’ critical thinking, engaging them,
challenging them, and believing in their abilities to excel through trying
and failing and trying again rather than spoon-feeding them the material.
Some of the methods that can contribute to value-added learning processes
include:

» Active learning and engagement, which promote students’ ability
and motivation to learn. Active learning using digital means or
virtual learning environments proved to be associated with self-
driven and interactive activities since they are associated with
better performance on learning outcomes (Persky et al, 2009)

» Solving real-world problems through collaboration, research and
creative thinking. Using this mechanism, students are given real-
life cases, where they work in teams to research the situation,
certain facts, or concepts, and analyze the situation depicted in the
case to reach solutions. Working in teams to examine interactive
scenarios, or co-develop a wiki of terms covered in a chapter, or
co-create a discussion forum to exchange ideas about a certain
problem or model they came across in a lesson is very different
from the traditional way of learning from books or from a lecture
given during a class session. This type of collaborative learning is a
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crucial skill for getting prepared to join the workforce in the fourth
industrial revolution (Groff, 2013).

Problem-based Learning, where students are offered a series of
open-ended questions, or prompts, and have to respond by
identifying a problem, analyzing a situation, and suggesting a
solution. This is an engaging multidisciplinary approach to
teaching and learning that encourages students to leverage the
technology they use in their daily lives to solve real-world
problems. This pedagogical approach helps students gain deeper
knowledge of the material, accept challenges and solve problems,
make decisions, share their experience, and reflect it to global
issues in real settings. (Boud and Feletti, 2013).

Industry-academia partnerships. The collaborative environment
between academia and organizations enable students to develop
ideas, discussions, and tasks that integrate social and business
issues with the academic concepts they are learning. (Maia et al,
2017).

Innovation incubators. Today’s competitive and tech-based
marketplace is witnessing high unemployment rates. In Lebanon,
the unemployment rate is about 40% and in the MENA region, it is
about 30% (Samans and Zahidi, 2017). With such high
unemployment rates, innovation incubators could drive young
entrepreneurs to develop strong and brave ideas very quickly. To
enable creative thinkers with entrepreneurial spirits to be
successful, universities are establishing these incubators on
campus, where students can communicate with interested sources
of fund as well as connect to other entrepreneurs. These academic
innovation incubators have helped universities play a crucial role in
connecting students to investment and innovation (Maia et al,
2017), contributing to solving the unemployment problem and
facilitating entrepreneurial environments that help convert
innovative ideas from concept to reality.
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« Simulation programs. The pedagogical aspect of business
simulations, as mentioned by Clarke (2009), refers to simulations
and games as experiential learning exercises that provide students
with the opportunity to develop the “learning how to learn” skills,
and enhancing their ability to go beyond plain thinking. These
programs are based on the gamification approach. They are thus
believed to have the capacity to deliver learning outcomes (Clarke,
2009) such as (a) motivation, through stimulating enjoyment,
engagement, and collaboration while testing “what-if” scenarios;
(2) problem-solving and analytical thinking skills, as simulation
exercises replicate real life events and involve students in the
decision-making process of organizational issues; transfer of
knowledge, through enabling students to transfer the knowledge
they learned in the classroom to a realistic, but risk-free application
environment; (4) decision making and cross-functional skills, thus
enhancing teamwork capacity, leadership skills, and interpersonal
communication skills; (5) increased retention of knowledge; and
(6) adaptable learning, thus enhancing behavioral and attitudinal
change which is highly needed in today’s rapidly changing work
environment.

Leading universities in Lebanon are adopting certain technologies and
are deploying certain material delivery methods that would contribute to
better learning processes and better preparation of students to work in the
high-tech frontier characterizing the industrial revolution 4.0. these
universities have designed and adopted, or are planning to adopt (i) virtual
reality classrooms; (ii) design and simulation software and 3D printers;
(iii) simulation training hubs; (iv) data analytics hub; (v) industry-
academia agreements that would create opportunities for more internships
and employment opportunities; and innovation incubators to enhance and
support relevant entrepreneurial start-ups.

Conclusion

The contribution of technology to organizational performance and
economic growth is understood, and has been documented by several
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empirical studies. Nevertheless, this contribution is not optimal unless it is
supported by well-prepared and skilled workforce (Brynjolfsson and
McAffee, 2012). Given the important role that human capital plays in
making use of ICT to foster innovation, and in using ICT to enhance
innovation and promote growth, preparing youths to the labor market is
pivotal to organizations’ success and nations’ sustainable development.
Higher education institutions can have a big hand of contribution to reach
this objective. Providing youths with quality education that prepares them
to join the workforce in turbulent markets characterized by rapid changes
and highly-paced technological advancements has become a prudent
measure, and not an option. Future employees should be prepared today to
be innovative, critical thinkers, analytical, visionaries, problem solvers,
team workers, good communicators, flexible, and digital literates.
Traditional methods of material delivery are neither sufficient nor relevant.
To this end, student-centered and active learning methods should be
adopted and deployed. Moreover joining efforts and building partnerships
with the industry can make a big difference. Technologies are very
important, but what’s more important is an effective strategy that invests in
human capital to drive these technologies to optimal use and reap their
benefits.
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1. Introduction

Recent expansions in wireless and mobile computing enable us today,
more than ever, to provide children in their home-school alteration. The
ubiquity of the mobile phone provides a compelling case and it has been an
influential factor in the adoption of short range wireless based systems,
particularly when the majority of a population have mobile phones. Near
Field Communications (NFC) is a relatively recent technology but is
becoming a leader in ubiquitous computing. Its low power requirements
and the small size of the transmitters and receivers allow for a greater and
easy proliferation

The increased success rate of developments in smart systems
demonstrates the great scope to which this technology has reached and
highlights its present and future potentials. Schools in Lebanon need to
enhance their offerings to include smart educational systems. Our project
goes beyond any of the current scopes and aims to create a new system that
combines some of the features already existing in current solutions (mobile
payment and attendance) and expands to include a comprehensive Smart
School Management System that provides a wealth of information,
regarding students, teachers, and parents, that can be used for data
analytics to study the 3-way relationship between students, parents and
teachers. Most importantly, our ubiquitous solutions would allow effortless
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parent involvement in student in-school activities including cafeteria
purchases and potential allergy conflicts, bus tracking, classroom
performance, student growth rate compared to other classmates... The
developed smart system is part of a comprehensive system that features
wireless sensor tags for the students, a database, and mobile phones with
NFC technology distributed to school staff and school administration, also
accessible by parents. As noted, our proposed research has high innovative
value not as an end, but as a means to a greater goal; it serves to act as a
data repository of all in-school student interactions with the existing
educational infrastructures.

Technology provides a key ingredient in our daily lives. More
specifically, interactive computer systems are creating new emerging
markets with great demands. Schools in the country have not kept pace
with the emerging advances in technologies and there is a desperate need
for the implementation of innovative technologies in school environments
to improve the learning experience, and more importantly to bridge the gap
between parents, students and teachers. Smart School Solutions (SSS)
offer innovative IOT smart technological solutions that would bridge the
gap between school teachers and students, making learning more efficient
and constructive.

Unmet Needs & New Business Opportunities

Smart School Solutions (SSS) is the first of its kind in the MENA
region and basically offers the following innovative products and services
linked to our Smart App:

- Embed 10T solutions in schools to transform them into smart
infrastructures

- Use the latest technology of Mobile lecture capture and
collaboration

- Allow parents to monitor students’ progress in real time, using live

ideo feeds and dedicated mobile apps push notifications
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- Allow parents to track their children when they leave/enter the
school, make cafeteria e-purchases using their dedicated mobile
apps connected to innovative custom-made NFC wristbands

- Use of Virtual/Augmented Reality custom made applications in
Classrooms connected to parents’ mobile apps

- Introduce Green in-school incentives that track automatically how
much each student is recycling using a patent pending Interactive
Recycle Bin.

Mantra, Mission and Vision

e Our mantra is "Innovation without Boundaries".

e Our mission is to utilize modern RFID and Digital Multimedia
Technologies to equip schools with smart technological
infrastructures.

e Qur vision is a world where all schools are smart.

2. Problem & Opportunity

After extensive research undertaken by the company founders in the
last 5 years (since 2012), including conference proceedings, journal
publications and research grants, number of problems and possible
opportunities were clearly identified, each of which is associated with the
specific products and services that we offer. Let us first present a SWOT

analysis of Smart school solutions as depicted in Table 1.
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Table 1. SWOT Analysis of Smart School solutions
2.1 Problem 1: Gap between Parents and Schools

With ever-growing movement and busy schedule of the parents, the
interaction with the school remains somewhat limited and confined. The
important updates go unheeded, although unintentionally, but affects the
relationship of parents and schools in an adverse manner. The extra effort
to log on to the website of the school and check the updates on the portal
often becomes demanding. Parents worry about their children and need
live updates in the form of mobile push notifications about their
whereabouts, class activities and performance, daily agendas, live video
feeds of their classrooms, ability to chat instantly with school faculty and
staff among others.

2.2 Problem 2: Educational Technological Needs

In education, individual needs of each student to sustain a successful
learning process cannot be essentially ignored. Schools are in need to be
provided with access to the latest advancements in technology (Augmented
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and Virtual Reality) which will facilitate students’ individualized
interactivity and thereby increases retention and provides a gateway to a
large spectrum of opportunities.

2.3 Problem 3: Educational Eco-Friendly Needs

Involving teachers and children in recycling schemes and other
activities to improve the environment is crucial. Educating children about
the importance of recycling and the environment provides a path to a
greener future. There are almost 34,000 schools in the GCC and they play
a vital role in dealing with waste. However, educating our students for the
need of recycling and distributing traditional recycle bins in schools and
universities is not enough, as students do not see the immediate incentive.

2.4 Opportunity: Mobile Expansion and smart strategic vision

According to current research, smart phones are being utilized for
improving our lifestyles, not merely as an end in itself. Used prudently,
smart technology is providing information quickly and accurately and
comprehensively, allowing us to make informed choices. In the GCC,
there have been several calls for smart cities initiatives as part of their
strategic planning. For example, the objectives of Smart Dubai do not
warrant creating a strategy based on entirely new initiatives for Dubai.
Instead, the city leadership has chosen to channel existing successful
initiatives into a comprehensive strategy, which in turn is prioritized into
focal areas for a significant collective gain, in order to provide the
foundation for innovation. There are clear opportunities and support for
‘smart’ initiatives including smart education among others.

We address the existing problems and opportunities by providing
smart school solutions that are considered the first of their kind to enhance
the learning experience of all students. More specifically, the following
benefits are summarized in Section 3.

3. Value Proposition & Benefits

Everyone involved in the process of schooling, including the
management of the school, mentors, non-teaching staff members, parents
and students, extract benefits from the implementation of SSS. Although
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benefits to each group differ, what remains common is the flow of
information in a timely, desired and effective manner. This improves the
efficiency of the entire system in a considerable and commendable way.

Benefits to the Management of the School

Optimal utilization of resources, both human and otherwise

Mobile seamless access to critical information from all the
departments in a timely manner

Better interaction among the staff members, parents and the
students

Proper control and avoidance of redundancy of work

Organized pieces of information for a detailed analysis and
deductions

Mobile Accounting summaries and academic transcripts

Digital backups of all school information on the cloud

Live Tracking of Bus activities

Live monitoring of Classrooms, student attendance and
whereabouts

Benefits to the Teachers and Staff Members

Convenience in uploading scores, assignments, projects for the
classes, using mobile phones or tablets.

Providing live notifications to parents regarding student in-class,
bonus points and academic progress

Managing profiles, leaves and holidays

Determining Key Performance Indicators and taking up new
responsibility

Tracking students’ progress and alarms for low achievers

Using Augmented and Virtual reality features to make learning
more interactive

Recording video lecture capture and make it available to students
instantly

Performing live in-class digital quizzes with minimum effort
Providing a private window to raise concerns to the top
management.
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Benefits to the Students

Receiving unique Identifications for all student interactions
including access to specific rooms, purchases, recycling, ...

Using Augmented Reality at home to see normal worksheets come
alive

Viewing daily agenda and assigned homework

Viewing summary video lectures

Viewing e-books and digital notes

Viewing mark sheets for each term/semester and comparative
analysis

Viewing Bonus points received in class to motivate further progress
Viewing green points and encouraging students to recycle more
Viewing cafeteria menu and making mobile orders

Accessing important notices, circulars and school calendar

Chatting directly with teachers

Providing a private window to raise concerns to the top
management.

Benefits to Parents/Guardians

Access to every piece of information regarding their ward(s)
Viewing tuition fees and cafeteria balance

Tracking their children’s location in real time

Viewing live video camera feed or recorded video lectures

Viewing and approving of upcoming activities

Receiving in-class bonus points notifications in real time

Receiving seamless push notifications for attendance, fee
reminders, cafeteria orders, exam results, PTMs, etc.

Direct interaction with teacher(s) on any relevant issue

Obtaining information about the school with live news, image
gallery, downloads, achievements, etc.

Provision of online fee payment

Providing a private window to raise concerns to the top
management.
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The features of our unique mobile application are multifold and can be
categorized as follows (Fig. 1) :

- Bus Related: Our ubiquitous system is implemented with the school
busses. In this case, as a student boards a bus, an attendant will use
an NFC-enabled phone to read the students wristband wirelessly,
which is forwarded to the school server in real time which when
integrated with a GPS localization system, would allow parents
(and school administration) to know automatically if the child has
boarded the bus, and if so the current location and path taken. Also,
when planning for student-bus allocations earlier in the academic
year, parents are requested to simply scan their student wristbands
when they are at their home address. Our back-end algorithms will
gather all the GPS coordinates of scanned wristbands (using the
mobile location services) and generate a map with the school
location at its center. Using graph theory, we can intelligently
group the students, based on the optimal total path (with minimum
duration). This feature in the system is quite unique as it allows
students who live in different locations to simply tag their
wristbands the night before and the bus driver would automatically
be directed to the new location.

- School Related: Upon entering the school, the student taps his her
NFC wristband to the NFC mobile reader in the school entrance,
thereby providing data for an automatic attendance report
indicating which children arrived, and when. The NFC wristband
for each student would also serve as an instantaneous login to all
school related services on a device with our mobile app installed,
removing the hassle of entering a username/password. Other school
related features in the mobile app include; traditional school and
exam calendar updates and push notifications, class notes, video
repositories, school announcements, learning performance of each
student, all being accessible for each parent. Live Video Feeds
using classroom cameras would also enable parents of students
enrolled in Kindergarten to check on their live status. Also,
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teachers can provide weekly recorded video lectures, using unique
technologies.

- Augmented Reality: All paper worksheets are augmented with
interactive material, using our mobile app, allowing students to
simply place their phones at home over the worksheets and see
them come to live with their teachers explaining individual
questions and solutions.

- Interactive NFC Based Recycle Bins: NFC based interactive recycle
bins are connected to our mobile solutions allowing to track how
much each student is recycling. Parents and administration are
notified on the total green points collected by each student, this
encouraging environmental friendly practices at a very early stage
with incentives.

- Cafeteria Related: The NFC readers are installed at the school
cafeterias which would be utilized in different ways. By using the
system to track attendance within the cafeterias, the school would
be able to reduce the incidence of students cutting lunch periods,
leading a healthier diet plan. Also, the information saved on each
tag contains food allergies the student might have, and our system
would therefore prevent the students from purchasing specific food
items. Also, the NFC wristbands in this case would serve as an e-
wallet allowing student to make cashless purchases. The parents
would be notify of their children’s cafeteria balance and options for
re-fill. What is also quite interesting in our system is how we would
allow parents to intervene as needed. Parents can communicate
directly to the cafeteria personnel if some urgent requests are
needed or they can communicate with students through supervisors
to assist them as well. This interaction is a critical service by our
system.

- Student with Disabilities: Students with disabilities have not been
given special attention in schools nationwide due to lack of
innovative solutions in this area. Using our unique system,
students with disabilities can also use their NFC wristbands to
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access special services, including private bathrooms, elevators and
even call for assistance. The latter option is a very unique feature of
our application, as it allows a person with disability to simply scan
the wristband at specific key locations in the school, and a school
administrative staff would come to assist instantly.

- Medical & Health Related: One health related feature, by the NFC-
reader is allowing students to scan their NFC wristband to be
identified and then measure their height accordingly, using an
automatic height/weight reader machine which is in turn connected
to the a central server. This would be done once a month as
instructed by the school administration. Our back-end algorithms
would perform statistical analysis on the collected data including
average height/weight of school students of the same age category
and advise parents accordingly on possible diet supplements or
medical consultation. The infrastructure can include more non-
invasive medical data gathering (other than weight and height) thus
creating in the future a ubiquitous health monitoring school system.
The interface design of the working mobile application and
augmented reality worksheets are shown in Figure 2 and 3. The
prototype of the Interactive NFC-based recycle bin is also shown in
Figure 4.
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Fig 1. (a) The architectural view of the whole system. (b) A summary of some major

innovative features in our system
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Fig 2. Different interface views of the mobile App in action including client features,

NFC scanning and updates for bus and cafeteria
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Fig 3. Augmented Reality Weekly Worksheets using out mobile app by waving the
mobile phone over a normal paper worksheet and the virtual teacher will appear.
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Recycling is the process of collecting and processing materials, that
would otherwise be thrown away as trash, and turning them into new
products thus benefiting our community and the environment in many
different ways. The number one reason why people don’t recycle is that
they don’t want to put extra effort while having no immediate incentives.
At the School, we developed a Zero Waste Interactive Augmented Reality
Recycle Bin for students to ‘Learn it Here, Live it Everywhere’ by
transforming the process of recycling to a unique gamified augmented
reality challenge. The bin will transform to an augmented 3D goal keeper
character on the visitors phones where they must recycle to score and be
rewarded points using the embedded Fuzzy logic Multi-Sensor Intelligent
Waste Separator which would automatically separate the recycled items.
Our proposed solution is the first to offer unique features to the unmet
needs of recycling including:

- Interactivity: inducing audio and visual messages to passing by
users

- Augmented Reality & Incentives: transforming the bin augmented
reality challenge

- Recycled Item Detection & Separation: using an intelligent fuzzy
logic multi-sensors algorithm.

- NFC Based: for settings where users don’t have smart phones,
including schools and universities

Fig 4. Augmented Reality Smart Bins in School
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To conclude, education has to evolve along with the current
technological advancements, in order to allow for a better learning
experience for Lebanon’s future generations and those of the Arab world
in general. We should trust our potentials and provide innovative solutions
that would have huge impact on the future of our kids. The success of the
International School of Innovation in Tyre, Lebanon is a living proof that
we have to act fast and work for a better future. I will end this intervention
with the slogan of our school, “let us raise the next generation of creative
minds”.
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Dr. Dima Jamali
MP, President — Global Compact Network Lebanon
Professor & Endoed Chair in Business Administration, AUB

There is no doubt that technology has changed the way children learn
in the classroom. Technology has altered how students engage in learning
activities, the format of learning materials they use, how tasks are
completed, and how they demonstrate what they know. The way educators
design and deliver learning experiences and what instructional materials
we use to enhance student learning, have also changed.

But what about students who experience consistent academic failure
due to learning difficulties or disabilities? Are computers and other
technologies going to assist them to access the curriculum, keep up with
their peers and learn how to learn?

Unfortunately, Lebanon’s public education system still discriminates
against children with disabilities, based on a report released by the Human
Rights Watch this year. Children with disabilities are often denied
admission to schools because of their disability. And for those who
manage to enroll, most schools do not take reasonable steps to provide
them with quality education. Instead, many children with disabilities in
Lebanon receive no education at all or attend institutions, which are not
mandated to provide an education.

Inclusive Learning

For this reason a new concept has appeared and it’s called “inclusive
learning”. The concept of inclusive learning has brought with itself the
much needed share of equality in approach for the education of the
’disabled’ by giving them a leveled field to rightly exhibit their differential
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abilities, proving themselves capable enough to learn and perform
together, at par with their non-disabled peers. And with this shift in
approach, there also emerges the need and challenge to tailor the teaching
strategies or the means of instructional delivery in the inclusive
classrooms, to address the diverse learning needs of all learners in an
equitable manner.

Technology has great potential in providing access for all learners, and
the ability to access the general education curriculum. Assistive technology
is a generic term that includes assistive, adaptive, and rehabilitative
devices for individuals with disabilities and includes ’virtually anything
that might be used to compensate for lack of certain abilities’, ranging
from low-tech devices like a special grip for a pen, to more advanced items
like hearing aids and glasses, to high-tech devices such as computers with
specialized software for helping dyslexics to read. Also they can be any
item, piece of equipment or product system that is used to increase,
maintain, or improve the functional capabilities of individuals with
disabilities, and help them to work around or compensate for a disability,
in order to participate in the activities of daily life.

Types of Assistive Technologies

Some of the examples of assistive technology devices are: touch
control devices, alternative keyboards and mouse, speech-to-text word
recognition tools, word prediction programs, word processors, grammar
checkers, scanners, compact disc recording drives and spell checkers.

Purpose of assistive technology in the inclusive education?

Approaches in the use of assistive technology in inclusive education
focus on using technology to train or rehearse, and to assist and enable
learning. A large population of ’at risk’ students are seen to need
assistance, but since they often don’t easily fit into a diagnostic profile,
they often lack assistance. Assistive technology serves in bridging this gap
by assisting’ in the practice of educating children in the same classroom,
including children with physical, mental and developmental disabilities;
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helping them to learn the material in a way that they can understand, by
eliminating barriers that had been preventing them from being at the same
level as their peers.

Solutions
1- Role of Government

The Lebanese government should implement and enforce existing
disability rights legislation and must specialize a financial budget for the
Ministry of Education to provide inclusive education in all schools, in a
way that achieves maximum inclusion of children with disabilities in
mainstream public and private schools, including adapting school curricula
and hiring experienced personnel. After that, a follow-up committee must
be created to ensure that the students are receiving the right information
equally and without any form of discrimination.

2- Training Workshops for Academicians and Parents

In parallel, a huge responsibility lies on educating the parents and
keeping them on track with the new digital world through training
workshops that will introduce them to the latest technologies. Thus,
bridging the gap between schools and home.

3- Focus Groups

Furthermore, Focus groups can reveal a wealth of detailed information
and deep insight. Through listening to people and involving communities
not only academicians, but also parents who would collaborate in depth to
reach efficient solutions.

We must hold ourselves responsible for the future generation.

Education in itself is an empowering right and one of the most
powerful tools by which economically and socially marginalized children
and adults can lift themselves out of poverty and participate fully in
society. Obtaining a quality education is the foundation to creating
sustainable development.

It’s also worth noting that the right to education applies to all children,
including those with disabilities. As a state party to the Conventions on the
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Rights of the Child and the International Covenant on Economic, Social
and Cultural Rights, Lebanon is obligated to provide free compulsory
primary education and access to secondary education without
discrimination to all children. Inclusive education benefits all students, not
only students with disabilities. A system that meets the diverse needs of all
students benefits all learners and is a means to achieve high-quality
education and can promote a more inclusive society.

In the end, education is the most essential ingredient in the
development and empowerment of individuals, and inclusion in education
irrespective of the varied socio-economic differences and the differences in
’abilities” and ’disabilities’, undoubtedly makes this foundation much
stronger.
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Dr. Darine Salam
Assistant Professor
American University of Beirut

The Use of Renewable Energy Technologies in Poultry
Production®®P

In Lebanon, poultry production is considered as one of the major
component of the agricultural sector. Locally, Lebanon produces around
150 million kilos of broilers annually. The country is home to more than
10 large poultry producers and some 2,000 poultry farms (Blominvest,
2016). However, the continuously increasing energy cost creates a
challenge to the growth of this sector which uses expensive fossil fuel for
the heating and ventilation of poultry houses (Ferreira et al., 2011).

In poultry brooding, heating is vital in the first week for the
development of the chicks before they become able to regulate their own
body temperature. In their three-week brooding period, chicks are highly
sensitive to the surrounding temperature that may harm their performance
in cold conditions (Mogharbel et al.,, 2013). As the chicks develop
sufficient size and feather coverage, heating requirements decrease
gradually with advanced stages in brooding but their ventilation air
requirements increase as recommended by ASHRAE (2011). Due to the
augmenting prices of fossil fuels, the profit incurred by poultry farmers is
drastically diminishing.

bbb This project was funded by the Economic and Social Commission for Western Asia (ESCWA),
and the Maroun Semaan Faculty of Engineering and Agriculture (MSFEA) at the American
University of Beirut (AUB). Darine Salam*, Nesreen Ghaddar, Kamel Aboughali, and Ghassan
Chehab
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On another note, agriculture and animal husbandry contribute more
than a third of the total greenhouse gases (GHGs) emissions worldwide.
According to EPA (2010), 6.4% of the U.S. GHGs are produced by
agriculture out of which poultry accounts for 0.6%, according to the USAF
Greenhouse Gas Inventory, 1990-2005. A study on poultry farms' carbon
footprint in the U.S. showed that about 68% of the emissions on broiler
and pullet farms were from propane gas mainly used for heating during
brooding. In addition, direct emissions from broiler operations come from
litter in the poultry houses, manure storage and land application (Moore et
al.,, 2011). Furthermore, direct application of poultry manure on
agricultural lands with no prior treatment contributes to soil and
groundwater pollution with pathogenic microorganisms, antibiotics,
hormones, metals, and other contaminants.

The use of renewable energy sources in poultry brooding can
significantly reduce energy cost while minimizing the negative impacts of
GHGs emissions on the environment. Namely, utilizing solar energy to
brood broiler chickens can save between 50 to 80% on energy costs in
severe to moderate climates. Studies show that 50% of the heating needs
can be met through solar energy for most cases with collector-house area
ratio of 0.2 or less for a typical year (Brinsfield and Felton, 1980);
Sokhansanj and Schoenau, 1991; Cordeau and Barrington, 2011). The
Lebanese poultry industry can benefit greatly from renewable resources
such as solar energy where the average daily insolation ranges between 2
to 6 KWh/m? depending on the location.

However, implementing a solar heating system is not totally reliable
and, if not accompanied by energy efficient measures to reduce the heating
requirement, it might not be cost effective. The amount of solar radiation
changes according to season and geographical location. This implies that
solar radiation could be insufficient in certain conditions, and cannot
supply the required heating loads. In poultry brooding, where heat is a
critical issue, a backup system is needed to maintain the required
temperatures for the chicks when sun is not available. In addition, if the
temperature of the outdoor air is low, as might be the case in rural areas of
Lebanon, the poultry air ventilation requirement will dictate the need of
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increased number of solar panels which therefore would increase the initial
investment cost.

As a way for demonstrating the utilization of a highly reliable and
sustainable system for brooding year round, a green sustainable broiler
house was implemented at the Agricultural Research and Education Center
(AREC, AUB) located in Haush-Sneid in the heart of the Begaa Valley, 80
kilometers from Beirut, a region largely dependent on agriculture. The
broiler house is 100 m? in area and equipped with different renewable
energy models including solar heaters and localized heating units,
photovoltaic solar panels, geothermal heat exchangers, and a 100 m?®
anaerobic digester.

The heating system for the brooding poultry house is constituted
basically of solar collectors with a thermal storage tank, geothermal heat
exchangers, and a constant speed circulating pump as shown in Fig. 1. The
solar collectors concentrate solar radiation in order to heat the water inside
the storage tank. Afterwards, the hot water in the storage tank is employed
for distributing heat to the poultry house heating units which ensure
localized heating at the level of the chicks. Another means of mitigating
the increase in energy consumption and its related environmental
repercussions is by relying on mechanical ventilation systems that draw
outdoor air through a piping system that is buried in the soil. The proposed
exchanger system utilizes the soil as a heat source/sink to moderate the
outdoor air. Photovoltaic panels were added to provide the needed electric
energy for the operation of the system pumps. The built anaerobic digester
is intended to provide auxiliary heating needed to support solar-based
heating during certain periods in fall and winter. Indeed the anaerobic
digestion of poultry manure generates methane biogas which could be used
for heating the broiler house or for other heating purposes in the farm. In
addition, the digestion process provides high quality fertilizers free of
pathogens and other contaminants, and with increased agronomic value.

In conclusion, the green poultry house at AREC is expected to
minimize the dependence of the farmers on fossil fuel and thus increase
their productivity, while reducing adverse effects of broiler operations on
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the environment. These include mitigation of GHGs emissions, and soil
and groundwater pollution. Also, the system allows for the generation of
methane biogas and fertilizers of improved agronomic value which can be
used in the farm or commercialized. The proposed renewable energy
solutions in poultry production could be expended to other farms in the
Begaa and constitute a reliable and affordable energy source to farmers,
enabling them to adopt modern agricultural techniques while increasing
their productivity and improving their livelihood.
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Figure 1. Schematic of the green poultry house at AREC, AUB
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Mr. Daniel PESTOURIE
Proviseur
Lycée Abdel Kader

La TECHNOLOGIE au Lycée Abdel Kader de Beyrouth

Mes remerciements

A Monsieur Fehmi Kilabi, professeur de technologie et formateur
d’enseignants au lycée Abdel Kader, qui a fourni la matiere et les
illustrations de cette intervention, et qui pourra accueillir les personnes
intéressees par cet enseignement.

La Fondation Rafic Hariri qui a soutenu le projet de création d’un
laboratoire de technologie au LAK.

Pourquoi la Technologie au collége ?

La Technologie (au sens strict : connaissance et réflexion concernant
la technique) au college vise I’appropriation par tous les jeunes adolescents
d’une culture faisant d’eux des acteurs éclairés et responsables de I’usage
des techniques (ou technologies au sens élargi de ce terme) fondées sur les
sciences de I’ingénieur (mécanique, électricité, électronique, informatique,
robotique...).

Elle vise a faire comprendre les enjeux associés au développement des
techniques, en particulier les techniques de pointe.

Un autre objectif est de stimuler le golt pour le domaine des sciences et
techniques en vue de susciter des vocations d’ingénieur, dans un monde
qui aura besoin d’en former sans cesse davantage.

Et qui en manque déja. ..
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Les trois dimensions de la technologie

'- 1 Des objets et services de

" . plus en plusintelligents,
Desobjets etservicesde connectés et autonomes
plusen plus

. i dans leurs décisions
ergonomiques et simples
d’utilisation

| Desobjetsetservices |
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| comportement et créent |
1‘ des ruptures d’'usage
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Les themes et notions abordés

HABITAT ET OUVRAGE D’ART
MODELISATION ET SIMULATION
REALITE AUGMENTEE ET VIRTUELLE
INNOVATION ET CREATION
INFORMATIQUE ET PROGRAMMATION

DOMOTIQUE ET ROBOTIQUE
INNOVATION ET CREATION
INFORMATIQUE ET PROGRAMMATION

MODELISATION ET SIMULATION
REALITE AUGMENTEE ET VIRTUELLE
INNOVATION ET CREATION
INFORMATIQUE ET PROGRAMMATION
PROJET ROBOTIQUE
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Les séquences sont orientées vers 4 thématiques

Objets techniques et changements
dans la sociéte

Modelisation et
simulation Design Innovation et
Créativité

Informatique et programmation

Meéthodes pédagogiques

La Technologie participe a la réussite personnelle de tous éleves grace aux
activités d’investigation, de modélisation, de réalisation et aux démarches
favorisant leur implication dans des projets collectifs et collaboratifs.

Démarche de projet
Démarche d’investigation
Résolution de problemes
Travail collaboratif
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La salle de Technologie

Elle est organisée en filots pour les travaux de groupes et faciliter la
démarche de projet et les travaux d’investigation.

Notre salle de Technologie

160



- Le matériel utilisé en Technologie

Les robots Mbot Les cartes Arduino

L’imprimante 3D Une fraiseuse numérique

E e .
Ultimaker **  *

—~ 5 Q - -

La perceuse La Thermoplieuse

La cisaille La scie a chantourner  La mini - perceuse
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- Les maquettes didactiques

La maison domotique La scene de concert

- Programmation d’objets connectés

Le smartphone (création d’applications)

[l =
o =
ana2012 MIT

APP INVENTOR

Le drone programmable

-

Réalité augmentée et réalité virtuelle

B
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Programmation d’applications et de jeux vidéos

QEPRE © riev Eotv Tps Avout &% e Savenow [i§ mikeleshtembari
— T [ s

1200 y: ‘
New sprite O/H.

Make a List
You Win!

Les logiciels utilisés en Technologie

De nombreux logiciels de programmation, de modélisation 3D, de
Présentation assistée, de Fabrication assistée par ordinateur, ....

MIT
APP INVENTOR Go gle SketchUp
R A T (@ 9enially fFreeCAD

Et de nombreux autres logiciels

La majorité des logiciels sont libres donc GRATUIT.
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Quelles sont les compétences que nos éleves doivent développer et
maitriser en Technologie ?

En plus des compétences disciplinaires (mecanique, électricite,
électronique, informatique, robotique), la Technologie permet a nos éleves
d’acquerir de nombreuses compétences transversales.

Apprendre a apprendre / connaitre

Acqueérir des habitudes d’apprentissage continu

Développer une pensée

Développer un cheminement de pensée pour résoudre un probléme
Apprendre & communiquer et a collaborer

Maitriser les technologies d’information et de communication
Apprendre a travailler et vivre ensemble

L’évaluation

Comment?

FIN

Par competences et connaissances associées

Avec une graduation des niveaux d’acquisition (chiffrée ou non)
A quel moment ?

Lors des travaux de groupes

Lors des travaux individuels a I’oral ou a I’écrit

Lors des évaluations de fin de séquences

Merci de votre attention
Au plaisir de vous retrouver au Lycée Abdel Kader
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The Problem

Wasted time and cost Human Error
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The Problem

Manual distribution is still there!
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SMART AUTOMATIC SYSTEM FOR HOSPITAL ASSISTANCE
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(Government, Academia, Industry)
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Our societies are witnessing an unprecedented acceleration in the use of Frontier
Technologies (FT), especially based on ICT, which have been impacting various aspects of
life, leading to major transformations in human-human, and human-machine relationships.
The transformation has entailed numerous and multifaceted repercussions, cognitive as
well as behavioral, which demand skills preparation, governance adoption, and policies
enactment.

Knowing that Technology and Education are becoming more closely interlinked calls for
all stakeholders, such as policy makers, educators, technologists and investors, to discuss
alternative ways to harness frontier technologies efficiently mto the educational sector and
optimise its benefits.

ESCWA and Rafik Hariri Foundation, in the context of their work to serve the common

good, both meet on the importance of addressing the challenges associated with
technology and education from different perspectives, through organising a seminar that
aims to raise awareness on the impact of FT on sustainable development, particularly on
fostering the educational systems and processes, and youth empowerment.
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