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INTRODUCTION

We had the great bonor of orgamzing the ICFAR 2024 Tt was truly a great pleasure for us togreet a lot
of participants from many different countnes attending ICFAR 2024! We firmly believe that the
conference will become an 1mportant infernational event m the field of cvoss-mdustry discussion about
moovations in Academic Stadies.

ICFAR 2024 was orgamized by All Science Acaderry located 1 Eonya, Turkey.

Thres cooperatng orgamirations supported the four-day conference There were 430 papers accepted
for presentation at ICFAR 2024, coninbuted from different coumfries. We had plenary speeches and
several well-known sclentists and experts, to give mvited talks at differentsessions.

The purpose of ICFAR 2024 was to provide a forum for the participants to report and review moovative
ideas, with up-to-date progress and developments, and diseuss novel approaches to the appheation m
the field of thesr owm research areas and discuss challenges of dong science.

We smmcerely hope that the exchange of 1deas on doing research, science and mmproving education will
On behalf the Crgamzation Commmittes of ICFAR. 2024, we would hke to heartily thank our cooperating
organizations for all they have done for the conference. We would also hike to thank the authors for thear
contribution to the proceedings; the participants and frnends of ICFAR 2024 for their mterest and efforts
m helping uws to make the conference possible; and the Editonal boards for their effective work and
vahiable advice, especially the ICFAR 2024 secretariat and the ICFAR 2024 staff for their tireless
efforts and outstanding services in prepanng the conference and publishmg the Proceadings.
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How to Establish MIT-Standard Institutions in Ttrkiye and Pakistan?
Syed Arif Kamal* 1

Meritorious Professor, Project Director, the NGDS Pilot Project, Ex-Acting Vice Chancellor
and Ex-Dean, Faculties of Science & Engineering, University of Karachi,
PO Box 8423, Karachi 75270, Sindh, Pakistan

*profdrakamal@gmail.com

Abstract — Although the Muslims have the honor to establish the first university of the civilization, University
of Al-Karaouine, Fez, Morocco, in 859 AD, which is functional to date, there is a lack of institutions like
California, Berkeley; Caltech (author visited Caltech during August 1980); Cambridge; Harvard; Johns
Hopkins (established 1876, representing migration of German higher academic system to America through
President Gilman’s efforts, who travelled through America and Western Europe to consult on key
appointments — the author studied at the Johns Hopkins University during 1983-1986); MIT (the author
delivered Summer Luncheon Seminar at Harvard-MIT Biomedical Engineering Center on July 16, 1990);
Princeton and Stanford as well as research centers like Institute of Advanced Study (established 1933, under
the leadership of Director Flexner, who was able to bring 23 illustrious permanent faculty, including Albert
Einstein, and 160-170 distinguished scholars every year) and SLMath. Turkiye (METU) and Pakistan (AKU,
LUMS) have established some good universities through collaborations with reputed US knowledge centers.
However, they are just a drop in the desert. Prior to establishing such an institution, members of boards of
trustees of high-ranking universities, world-wide, should be consulted. A customized green campus should be
built for this seat-of-learning. There should be a balance of student activities cum teaching and research. Key
focus should be on fundamental research. Graduating students should be trained in entrepreneurship through
industry-university interface. There should be freedom to acquire knowledge, to create knowledge and to
disseminate knowledge, without influence and interference of nonacademic personnel. External audit should
be mandatory to maintain standards and minimize corruption (both soft and hard). This institution should
provide ample opportunities for faculty development and grooming, at the same time creating atmosphere for
employee satisfaction. The appointment process for vice chancellors and rectors should include screening for
plagiarism, financial corruption and moral turpitude. The potential leader of this academic enterprise should
have a clear and a realistic vision as well as able to devise a series of measures to execute its mission. There
should be entrance legitimacy, as per appointment criteria (must have some prior experience at a senior-admin
position, e. g., Dean/Acting-Vice Chancellor, in a university, comparable in size and in program diversity to
the one, in which the applicant is aspiring to serve — incidentally, in the public-sector universities of Pakistan,
individuals holding dual citizenships are not eligible for appointment as vice chancellor/rector) and
performance legitimacy, determined through monitoring (follow-through) and evaluation (follow-up) of
policies and accomplishments. The backbone of such an institution is a vibrant and a dynamic curriculum. As
convener of NCRC for Mathematics, Higher Education Commission, the author integrated best practices from
top-ranking US universities in the model scheme-of-studies prepared for the Pakistani universities. The same
exercise was repeated for preparing the NTS Detailed Curriculum for Mathematics intended for GAT
(Subject) conducted by National Testing Service — on the pattern of GRE (Subject) administered by
Educational Testing Service (ETS). Curriculum development should be a process, not an event, integrating
different aspects — philosophy (based on cultural norms and values), contents (addressing indigenous
problems) and andragogical techniques (tangible examples given from locally-available material).

Keywords — Balance of student activities and teaching cum research, Employee satisfaction, External audit, Faculty develop-
ment and grooming, Fundamental research, Green campus, Industry-university interface
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How to Establish MIT-Standard Institutions in Turkiye and Pakistan?
Syed Arif Kamal*: T

Meritorious Professor, Project Director, the NGDS Pilot Project, Ex-Acting Vice Chancellor
and Ex-Dean, Faculties of Science & Engineering, University of Karachi,
PO Box 8423, Karachi 75270, Sindh, Pakistan

*profdrakamal@gmail.com

Abstract — Although the Muslims have the honor to establish the first university of the civilization, University
of Al-Karaouine, Fez, Morocco, in 859 AD, which is functional to date, there is a lack of institutions like
California, Berkeley; Caltech; Cambridge; Harvard; Johns Hopkins; MIT; Princeton and Stanford as well as
research centers like Institute of Advanced Study and SLMath. Turkiye (METU) and Pakistan (AKU, LUMYS)
have established some good universities through collaborations with reputed US knowledge centers. However,
they are just a drop in the desert. Prior to establishing such an institution, members of boards of trustees of
high-ranking universities, world-wide, should be consulted. A customized green campus should be built for
this seat-of-learning. There should be a balance of student activities cum teaching and research. Key focus
should be on fundamental research. Graduating students should be trained in entrepreneurship through
industry-university interface. There should be freedom to acquire knowledge, to create knowledge and to
disseminate knowledge, without influence and interference of nonacademic personnel. External audit should
be mandatory to maintain standards and minimize corruption. This institution should provide ample
opportunities for faculty development and grooming, at the same time creating atmosphere for employee
satisfaction. The appointment process for vice chancellors and rectors should include screening for plagiarism,
financial corruption and moral turpitude. The potential leader of this academic enterprise should have a clear
and a realistic vision as well as able to devise a series of measures to execute its mission. There should be
entrance legitimacy, as per appointment criteria and performance legitimacy, determined through monitoring
(follow-through) and evaluation (follow-up) of policies and accomplishments. The backbone of such an
institution is a vibrant and a dynamic curriculum. As convener of NCRC for Mathematics, Higher Education
Commission, the author integrated best practices from top-ranking US universities in the model scheme-of-
studies prepared for the Pakistani universities. The same exercise was repeated for preparing the NTS Detailed
Curriculum for Mathematics, intended for GAT (Subject) conducted by National Testing Service — on the
pattern of GRE (Subject), administered by Educational Testing Service (ETS). Curriculum development
should be a process, not an event, integrating different aspects — philosophy (based on cultural norms and
values), contents (addressing indigenous problems) and andragogical techniques (tangible examples given
from locally-available material).

Keywords — Balance of student activities and teaching cum research, Employee satisfaction, External audit, Faculty develop-
ment and grooming, Fundamental research, Green campus, Industry-university interface

I. INTRODUCTION

Islam is the religion, which emphasizes acquisition, creation and dissemination of knowledge as the prime
duty of Muslims. The very first verse, which was revealed on our holy prophet (peace and blessings be
upon him) says, & «ff & 24T “Read, in the name of your Rabb (Who takes care of you), the One Who
created” (Al-Alaq, 96: 1 — Al-Quran). Atanother place, itis stated, :5¥5dl o4z 601 o253 = & “Are those equal,
the ones, who know and the ones, who do not know?” (Az-Zumar, 39: 9 — Al-Quran). Although the
Muslims have the honor to have the first university of the history, c.s.@ ixis University of Al-Karaouine
(Université Al-Quraouiyine), Fez, Morocco, in 859 AD, which is, still, imparting knowledge, there is a

Submission ID: 1414 e Paper Number: Y-204 e Session: 1.21 e Saturday, June 15, 2024: 1930h-1940h

Tcurrent affiliation: Department of Physics, University of Karachi e institutional e-mail: sakamal@uok.edu.pk ® homepage
® vita
1337


https://www.icfarconf.com/
https://uok.edu.pk/faculties/physics/index.php
https://uok.edu.pk/
mailto:sakamal@uok.edu.pk
https://www.ngds-ku.org/kamal
https://www.ngds-ku.org/cv/vita.pdf
https://www.ngds-ku.org/Papers/C149/Kamal149.htm
https://ngds-ku.org/
https://uok.edu.pk/faculties/index.php#sc
https://uok.edu.pk/faculties/index.php#engg
https://uok.edu.pk/
https://uaq.ma/
https://uaq.ma/
https://www.berkeley.edu/
https://www.caltech.edu/
https://www.cam.ac.uk/
https://www.harvard.edu/
https://www.jhu.edu/
https://www.mit.edu/
https://www.princeton.edu/
https://www.stanford.edu/
https://www.ias.edu/
https://www.slmath.org/
https://www.metu.edu.tr/
https://www.aku.edu/Pages/home.aspx
https://lums.edu.pk/
https://www.ngds-ku.org/Presentations/ICENSOS24.pdf
https://sindhhec.gov.pk/ciec/
https://www.ngds-ku.org/hec/ncrc.htm
https://www.hec.gov.pk/english/Pages/default.aspx
https://www.hec.gov.pk/english/Pages/default.aspx
https://www.ngds-ku.org/hec/math-booklet-final-2008.pdf
https://www.ngds-ku.org/hec/math-booklet-final-2008.pdf
https://www.ngds-ku.org/NTS/NTS_Math_Curriculum.pdf
https://www.ngds-ku.org/NTS/NTS_Math_Curriculum.pdf
https://www.nts.org.pk/new/
https://www.ets.org/
https://www.ngds-ku.org/Papers/J39.pdf
https://uaq.ma/
https://uaq.ma/
https://orcid.org/0000-0002-1711-4827
https://www.ngds-ku.org/Papers/C149.pdf

Kamal, How to Establish MIT-Standard Institutions in Turkiye and Pakistan, ICFAR 2024, Konya, Tirkiye, pp. 1337-1348

lack of world-class institutions in the countries, where Muslims are in majority. 77 years have passed
since the creation of Pakistan, but no serious effort is made to establish top-ranking institutions in this
country through public-private partnership.

The result is the visible lag of research in science and technology, myopic behavior in dealing with
people having views different from one’s own and unwanted aggression in day-to-day dealings. Younger
generation is seeking admission in top-ranking institutions in developed countries, at times, spending
precious foreign exchange in the process. Most of these highly-educated individuals never return to their
home countries, thus depriving their countries-of-birth to benefit from their advanced knowledge and inno-
vative skills.

According to UNDP’s (United-Nations-Development Survey) National-Human-Development Survey,
Pakistan, at present, is blessed with the highest proportion of young people, as 64% of the total population
of Pakistan is below the age of 30 years, whereas 44.9% of population of Tirkiye is under-30.

It is imperative that MIT-standard institutions should be established in both Turkiye and Pakistan, so
that their younger population, replete with energy and enthusiasm, is able to get the best educational oppor-
tunities in their home countries. This paper outlines the steps, which need to be taken to accomplish this
goal.

1. How WERE THE WORLD-CLASS INSTITUTIONS ESTABLISHED?

‘University’ comes from Latin Universitas meaning ‘a whole’. It is considered to be an institution of
research, higher (or tertiary) education and community outreach that confers academic degrees in
diversified academic disciplines [1]. Some of the world-class institutions listed in alphabetical order are
California Institute of Technology, Pasadena, California (Caltech); Harvard University, Cambridge,
Massachusetts; the Johns Hopkins University, Baltimore, Maryland; Massachusetts Institute of Techno-
logy, Cambridge, Massachusetts (MIT); Princeton University, Princeton, New Jersey; Stanford
University, Stanford, California; University of California, Berkeley, California, all of them in United
States, and University of Cambridge, Cambridge, United Kingdom as well as research centers like
Institute of Advanced Study, Princeton, New Jersey and the Simons Laufer Mathematical Sciences
Institute, Berkeley, California (SLMath), both of them in United States — a faculty member of University
of Karachi is, currently, doing her postdoc in SLMath (she completed her MPhil under author’s
supervision and guidance). Of course, there are top-ranking institutions in other parts of the world, which
are not mentioned here.

The Johns Hopkins University was established in 1876, representing migration of the German higher
academic system to United States through President Gilman’s efforts, who travelled through America and
Western Europe to consult on key appointments [2]. The author had the honor to study at Johns Hopkins
and obtain his graduate degree.

The establishment of Institute of Advanced Study profited from the German educational and research
achievements, so that the spirit is contented in the new environment. It was established in 1933, under the
leadership of Director Flexner, who was able to bring 23 illustrious permanent faculty, including Albert
Einstein, and 160-170 distinguished scholars every year [2].

The author delivered Summer Luncheon Seminar at Harvard-MIT Biomedical Engineering Center,
Cambridge, Massachusetts, United States on July 16, 1990 entitled “3-D-Optical Imaging”. Let me com-
pare this seminar with the seminars given on July 11, 1991 at the Aga Khan University Medical College,
Karachi, Pakistan and the other on July 3, 1993 at the Bagai Medical College, Nazimabad, Karachi, Pak-
istan, both entitled “3-D-Optical Imaging: Medical Applications”. In the Harvard-MIT seminar, all the
faculty, including the director, asked so many questions to probe deep into the subject and floated
suggestions in perusing new research directions. Although, some of the suggestions were, technically,
incorrect (as the author knew more about the subject), this did not deter them from seeking knowledge. In
the Aga Khan and the Bagai seminars, there were only a few questions, which were not going into depth
of the topic. This is the difference between the MIT-educational system and the one existing in the
Pakistani institutions.

1338


https://en.wikipedia.org/wiki/University
https://www.ngds-ku.org/Presentations/Research-Teaching-ComDev.pdf
https://www.caltech.edu/
https://www.harvard.edu/
https://www.harvard.edu/
https://www.jhu.edu/
https://www.mit.edu/
https://www.mit.edu/
https://www.princeton.edu/
https://www.stanford.edu/
https://www.stanford.edu/
https://www.berkeley.edu/
https://www.cam.ac.uk/
https://www.ias.edu/
https://www.slmath.org/
https://www.slmath.org/
https://www.slmath.org/
https://www.jhu.edu/
https://www.jhu.edu/
https://www.ias.edu/
https://edelmanlab.mit.edu/
https://edelmanlab.mit.edu/
https://www.aku.edu/mcpk/Pages/home.aspx
https://www.aku.edu/mcpk/Pages/home.aspx
https://oladoc.com/pakistan/karachi/h/baqai-uni-hosp-niazamabad/1071
https://oladoc.com/pakistan/karachi/h/baqai-uni-hosp-niazamabad/1071
https://edelmanlab.mit.edu/
https://www.aku.edu/mcpk/Pages/home.aspx
https://oladoc.com/pakistan/karachi/h/baqai-uni-hosp-niazamabad/1071

Kamal, How to Establish MIT-Standard Institutions in Turkiye and Pakistan, ICFAR 2024, Konya, Tirkiye, pp. 1337-1348

1. How Do THE WORLD-CLASS INSTITUTIONS EVOLVE?

To sustain and to grow a world-class university, the trustees must stay true to the core mission of the
top-tier university, evolving with time, and choosing visionary leaders. It is imperative to keep the size of
top-tier universities small in order to maintain academic standards. Caltech, Harvard, MIT, Princeton and
Stanford do not have multiple campuses. University of California has many campuses, but only Berkeley
stands out as the world-class campus. It is recommended not to engage in merger for the wrong reasons
[3]. Firstly, the consolidated institution may be dysfunctional due to clash of institutional cultures. A
failure to create a shared academic culture and transformation vision among all constituting units
(departments, faculties, schools, institutes, centers) as well as to bring internal coherence to the merged
institution, would make the merger ineffective and at times detrimental to each of the merging
institutions. Secondly, the merged institution may become too large to be managed efficiently and
effectively. A collaboration in selected programs among institutions in close proximity is a different
story. Most of the time it is beneficial, if done carefully. Example may be cited as Harvard-MIT
Biomedical Engineering Center. Another problem arises when the foreign students are not integrated
well. In a race to become multicultural and diversified, these institutions try to internationalize so that
they may shape a global curriculum and attract talent from other countries. However, a failure to ensure
their smooth integration may reflect badly the international reputation of the hosting university.

IV. SOME TOP-RANKING INSTITUTIONS IN TURKIYE AND PAKISTAN

Turkiye and Pakistan have established some top-ranking universities through collaborations with
reputed knowledge centers of United States and Canada. Notatble among them are (in Turkiye) Orta
Dogu Teknik Universitesi (ODTU)/Middle East Technical University (METU), Ankara, affiliated with
MIT, as well as (in Pakistan) the Aga Khan University, Karachi, Sindh (AKU), affiliated with Harvard
Medical School, Boston, Massachusetts, United States and McMaster University, Hamilton, Ontario,
Canada, and the Lahore University of Management Sciences, Lahore, Punjab (LUMS), affiliated with
Stanford University. However, these are just a very small number in the vast landscape of knowledge
establishment.

V. ROADMAP TO ESTABLISH WORLD-CLASS INSTITUTIONS IN TURKIYE AND PAKISTAN

Prior to establishing such an institution, members of boards of trustees of world-class institutions,
globally, should be consulted, as was done by President Gilman at the time of establishing the Johns
Hopkins University. A proper balance of knowledge, skills and abilities should bring out the natural
scholar in every youngster, through discipline, routine, competition and performance (Fig. 1a) [4]. After
the university starts functioning regular external audit (academic, financial and administrative) should be,
periodically (at least twice annually), conducted to maintain standards. This should be beyond the traditional
Quality Enhancement Cell (QEC), already, in place in many universities. A very strict anti-harassment
policy should be formulated and implemented to protect the employees, the faculty and the students.

Knowledge

COMMUNITY
OUTREACH
TEACHING
Abilities
RESEARCH
Fig. 1a. Knowledge, skills and abilities: Fig. 1b. The hierarchy of research, teaching
ingredients for a holistic education and community outreach
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The core mission of world-class institutions should be formulated on the basis of a vision, which fosters
nation building [5], national integration [6], diversity and inclusiveness at the same time giving due
regard to liberal arts courses, in addition to emphasis on STEM (science, technology, engineering and
mathematics) [7]. The industry-university interface should be focused on strengthening STEM research
by elaborating the relationship of mathematics and physics [8], introducing R&D programs that create
knowledge-based economy by converting cutting-edge physics and engineering problems into technology
[7], bringing revenue to Turkiye and Pakistan, with benefits trickled down to community (Fig. 1b) [1].

Curricula used in these institutions must produce leader-integrators [9], in particular, those of
mathematics [10]. Curriculum development should be ‘a process’, not ‘an event’, integrating different
aspects — philosophy that should be based on cultural norms and values, contents that address indigenous
problems and andragogical techniques consisting of tangible examples given from locally-available
material, which cultivate creative thinking and critical analysis [11]. As convener of NCRC (National
Curriculum Revision Committee) for Mathematics® (* denotes ‘endnote”), Higher Education Commission
(HEC)?, the author integrated best practices from top-ranking US universities in the model scheme-of-
studies®, prepared for the Pakistani universities. The same exercise was repeated for preparing the NTS
Detailed Curriculum for Mathematics* intended for GAT (Subject)® conducted by National Testing
Service® — on the pattern of GRE (Subject)’ administered by Educational Testing Service (ETS)S.
Balance should be established among student activities, teaching and research. The students and faculty
should be motivated to achieve excellence through participation in international academic activities [12,
13], so that at some stage they may aspire to win a Nobel prize [14]. Key focus should be on fundamental
research. The university should have its Institute of Advanced Study, which should codrdinate all the
research centers and institutes on campus.

About-to-graduate students should be trained in entrepreneurship through industry-university interface.
They should be provided opportunities for internships and encouraged to establish small-scale enterprises
through startups provided by Office of Research, Innovation and Commercialization (ORIC). In addition,
Office of Technology Assessment should be established on the pattern of such an office at MIT. The
author has tried to put his 2 cents in this endeavor through the small-scale (Al-based-smart glasses [15]),
the medium-scale (airport-passenger-screening system based on emitted-IR and thermal radiation [16],
moiré- and raster-based-bone-scanning system [17]) and the large-scale (air-spacecraft of the third
millennium [18]) inventions. Final-year-baccalaureate students should be trained to prepare CVs
(curriculum vitae) and appear in mock-behavior-based interviews [9, 10]. On-campus job fairs should be
arranged for graduating students, in which graduating-student directory should be distributed to
prospective employers.

This institution of higher education should offer innovative and unique programs — Sport and Anthro-
mathematics [19]; Applied Mathematics and Theoretical Physics; Aerospace Science and Technology;
Astro-biology, Astromathematics and Cosmology; Cancer Research; Diabetes Research; Islamic Culture
and Civili-zation (with an emphasis on contributions of Muslim scientists and scholars) [20].

A customized and a dedicated green campus should be built for this seat-of-learning [21]. A maximum
of 4 floors in each center/department/institute unit complex, having metallic exit stairways, apart from the
main building and must be earthquake resistant®. These stairways should be linked to the main structure
through metallic monkey bars, which may assist escape in the event of a fire (in order to avoid tragedies
like Grenfell-Tower fire on June 14, 2017). All of these buildings should be open from all 4 sides having
large panels of glass facing green area and open ground. This open green ground should have the same
area as the adjacent covered unit. A health-and-fitness center cum mini-clinic on the campus should be
linked to a full-service hospital in the city through video-conferencing and interactive software. There
should be a mini-forest (with flood-lights for night activities as well as 24/7 security guards and video-
surveillance, emergency cum unusual-motion detection) in the center of campus for the purpose of forest-
bathing. There should be dedicated-unidirectional, non-intersecting leisure-walking/brisk-walking/
jogging/running/cycling/biking/automobile/monorail/tram lanes (to rule out head-on encounters/collisions/
crushing of pedestrians by cars/other auto-mobiles)®. Cycling provides one of the best exercises (note
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that operating a cycle generates zero emissions). Further, cycling is faster as compared to brisk walking.
Cycles-for-rent should be provided for easy transportation. Different routes of public transport should be
color-coded, with Al-generated shortest path/route to the destination. LED displays at different places in
campus should display significant landmarks in the campus. A museum should be established, which
provides information on the history of university and significant artifacts available on the campus (should
have a comprehensive website, which provides 3-D-virtual tour). Similar setup should be made for central
library and departmental-seminar libraries, which should be fully digitalized and all collections should be
made available 24/7 remotely. High-speed levitating train (zero emissions) should connect parts of
campus. Exit (near the rear end of the car) and entry (near the front end of the car) doors should be on
different sides of the carriage — the exit door should open a few seconds earlier than the entrance door,
both equipped with face-recognition systems for the purpose of identification and fare-paying as well as
thermal sensors for security-threat and explosive-trace detection.

Virtual reality should be used to plan structures, which have functionality, suitability and sustainability,
in addition to cosmetic value. They should be energy efficient and carbon neutral and, eventually, carbon
negative during the next 50 years, taking into consideration green-engineering principles by improving
eco-balance of these structures. Energy efficiency may be achieved by activating roofs of buildings to
convert solar energy into electricity, use of LED lights, improving insulation to prevent heat leakage,
optimization of use of temperature-regulating devices as well as maximum use of natural light during
daytime. In addition, these buildings should be healthy structures, which have proper ventilation, improved
air quality as compared to surroundings, moisture control, dust, insect and bug free, minimum noise
pollution as well as supply of hygienic water.

No structure should be allowed on the ground floor. The mezzanine floor should at least be 10 feet
higher from the ground. Such a setup should free the administrators from the anxiety of flooding in the
event of heavy rains.

Infrastructure and facilities should be established for hybrid (in-class and online) teaching, with proper
accommodation for differently-abled persons, ramps for wheelchairs and lifts in each building. Each
classroom, conference room and auditorium should have smart board (having a mechanical system to
adjust height in order to incorporate lecturers of varying heights), multimedia and computer to assist in
teaching using text, images, videos and interactive software. Height adjustment should, also, be available
in workbenches and laboratory tables. In addition, desks/chairs with writing arm should be adjustable to
the height of students so that spinal column is not curved on either side during prolonged study routine.
Tables and chairs of faculty as well as carrels for teaching assistants and associates should, also, have the
capability to be adjusted for sitting height. There should be a conference center (well equipped with most-
advanced audio-visual aids) as well as a university hotel (just like in Bayburt University) for
accommodating visitors and conference guests.

Safety and security of the employees, the faculty and the students are of prime concern in these troubled
times®!. Security screening should be efficient (tests, having high relative sensitivity, should be placed at
the top level of screening protocol — all at-risk cases should be identifiable) and effective (tests, having
high relative specificity, should be placed near the bottom of the screening protocol — innocent persons
should not be inconvenienced). Relative sensitivity and relative specificity are defined in [22] and explained
in [23]. Security is proper combination of behavioral science, intelligence and screening (Fig. 2). The arts

Behavioral
Science

Screening
Fig. 2. Behavioral science, intelligence and screening
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Courtesy
and
Decency

Fig. 3. Efficiency, effectiveness, courtesy and decency: ingredients for screening setup

and the sciences of security screening should be considered as solutions optimized between a person’s
dignity (privacy and modesty considerations) and the requirement for a detailed security check. However,
the problem is like Russell’s paradox in Mathematics. If something happens in the university because a
person was not checked thoroughly, then there is a genuine question, why not. If nothing happens, then
one would be questioning the need for a thorough search [24]. The security screening must be courteous
and should preserve human dignity (Fig. 3), combined with a proper identification mechanism, which may
include 3-D static- and dynamic-face recognition using dotted-rasterstereography [24], gait recognition,
biometrics (thumb and finger impressions) and voice recognition. These devices should be installed at all
gates and various other locations in the campus. ID cards should be made. However, they should bear
photographs of the faculty, the employee, the campus resident or the student as well as bar code, but not
the name. The reason is that if these cards are worn outside the campus, strangers should not be able to
address the individual by first name. The same rules apply to backpacks, bags and briefcases. Similarly,
houses in the campus should have only numbers on their gates, not the names of occupants. The author
had an opportunity to work on classified projects in red zone of a military organization. In that set up,
buildings did not have names written on them. None of the offices, laboratories and even washrooms had
names on them; only numbers and letter codes as well as relative locations used to identify these places.

Hidden cameras, unusual motion-detection devices, hostile-intent detection through thermal analysis of
facial sweat, eye-movement detection, all combined through suitable algorithms and watched remotely by
security experts and psychologists, should reduce such incidents. Buildings should have provisions in
their design to manage the situation in the event of a hostile takeover'?. A proper threat analysis should be
performed at the start of each working day, weekend as well as during vacations using the latest
technologies available [16]. Belongings and persons of all visitors, prospective students, and staff from
NGOs coming to campus, delivery personnel as well as maintenance personnel should be security
checked for weapons and pointed/sharp objects using pat downs, canine teams and observers. Some
recommend-dations, in this regard, are given below:

e There should be security-risk modeling on a daily basis and plans formulated according to the nature
of threat.

e Security should be handled by professional security officers, who have worked in a security-related
organization, e. g., Airport Security Force, not as additional charge to faculty, who do not have the
necessary training and experience.

e There should be 2 security officers, one for the day shift and the other for the night shift. The
security officers should patrol the gates and the campus at least 4 times during their shifts.

e To cater to the needs of female students, there should be at least one female security guard present at
each gate.

e There should be 2 Campus Security Advisors. At least, one is present during each Eid holiday.

e There should be dedicated security and life-saving paraphernalia, e.g., fire extinguishers (4), fire
engines (2) and ambulances (2).

e There should be 2 audio/video monitoring rooms (operative 24/7) connected through internet (we are
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past wiring days), one in the administration building and another in the campus-security office.
These rooms should be staffed by both male and female officers and all conversations among them
should be audio/video recorded for future research and audit, just like backbox in the cockpit of an
aircraft.

e Sensitive areas (movement of foreign faculty and experts; large gathering of students at the times of
subsidiary classes and terminus of points at the times of their departures) should be exclusively
monitored for unusual activity as well as overt and covert explosive trace detection through emitted
IR radiation (passive scanning), canine teams [16]. Hidden cameras, unusual motion-detection
devices, hostile-intent detection through thermal analysis of facial sweat, eye-movement detection,
all combined through suitable algorithms and watched remotely by security experts and
psychologists, should reduce such incidents.

e Backpacks, bags and brief cases brought in the campus should be scanned using X-ray scanners like
those used at the airports.

e All institutes involving foreigners should be shifted to places away from the mainstream traffic.

e Security is the responsibility of everyone living in or visiting the campus, not left merely to security
personnel. There should be essential surveillance training imparted to incoming students during
orientation as well as start of every academic year. In addition, such trainings should be given to
faculty, staff and residents of the campus. In case, someone observes anyone behaving suspiciously
or anything not looking proper, the individual should be able to call on a number allocated for this
purpose. Phones should be installed at different places of campus just to handle security calls.

o Key university officials, like president/rector/vice chancellor and registrar, should be required to take
up residence on campus and visit the campus along with campus security advisor and security officer
at regular intervals.

e Every six months, security audit of the campus should be conducted by professionals working in
security companies in United States, England and other European countries.

e There should be a doctor trained in emergency medicine on duty 24/7 in University Clinic to take
care of any untoward situation.

Before the admissions (online and in-person) for baccalaureate and graduate (MSD, MPhil, PhD and
DSc/DLitt) programs are announced, all departments and programs offering admissions should hold open
houses to attract the brightest students and answer their queries. All of these departments and programs
should maintain comprehensive websites, updated regularly, which include all the facilities available
there.

All submitted certificates and degrees of prospective students should be independently verified. In order
to avoid fraud, scanned photographs and signatures of graduating students should be inserted on printed
detailed-marks certificates (transcripts) and degrees (no handwritten and typed documents to be issued).
These documents should be issued both in Turkish (for institutions in Turkiye)/Urdu (for institutions in
Pakistan) and English languages, to preserve national identity.

There should be a kindergarten, a primary school, a secondary and a higher-secondary school on the
campus for children of employees, faculty and graduate students. These emotional-intelligence-based
institutions should, also, serve as practical laboratories for faculty of education [25]. The curricula of
these pre-university institutions should be interfaced with the university curricula.

Choosing leader of such an institution (president/rector/vice chancellor) is one of the most important
tasks. The leader should have an unwavering courage, a strategic vision, networking capabilities and
superb communication skills, who should be able to attract donations from local and internal resources as
well as government agencies. There should be entrance legitimacy, as per appointment criteria (must have
some prior experience at a senior-admin position, e. g., Dean/Acting-Vice Chancellor, in a university,
comparable in size and in program diversity to the one, in which the applicant is aspiring to serve
incidentally, in the public-sector universities of Pakistan, individuals holding dual citizenships are not
eligible for appointment as president/vice chancellor/rector) and performance legitimacy, determined
through monitoring (follow-through) and evaluation (follow-up) of policies and accomplishments. Prior

1343



Kamal, How to Establish MIT-Standard Institutions in Turkiye and Pakistan, ICFAR 2024, Konya, Tirkiye, pp. 1337-1348

to selection process, the credentials of prospective candidates, along with executive summary, should be
avail-able online to ensure complete transparency as well as reduce hard and soft corruption [26]. One
must realize that corruption cannot be eliminated completely. However, it may be quantified and
minimized [27]. The members and chairs of the selection committees should be academicians holding
PhD degrees, instead of those from the business community with no experience in the educational sector
and having minimal formal education. Same goes with chancellors of the public-sector universities in
Pakistan. Most of them are political appointees, who have nothing to do with education.

VI. ESTABLISHING FRESH INSTITUTIONS OR UPGRADING THE EXISTING ONES TO BECOME WORLD CLASS

At times, it could be argued that instead of establishing new institutions from scratch, it may be more
efficient and effective to upgrade existing institutions to world-class status. The author would make a
strong point that such an endeavor should be taken up for public-sector universities, so that high-quality
education is available to the middle-class community and not to the elite, who can, very easily, send their
children to foreign countries and pay their tuition. One university from Turkiye, Orta Dogu Teknik
Universitesi (ODTU)/Middle East Technical University (METU), and one university from Pakistan,
University of Karachi, are selected for this hypothetical exercise. Both are blessed with state-of-the-art
campuses as well as natural forests.

Orta Dogu Teknik Universitesi (ODTU)/Middle East Technical University (METU) is located in
Ankara, Turkiye. It is a public-sector university, which emphasizes research in engineering and natural
sciences. It offers 41 undergraduate programs within 5 faculties, 105 masters and 70 doctorate programs
within 5 graduate schools. Its main campus spans an area of 11 100 acres, comprising, in addition to
academic and auxiliary facilities, a forest area of 7 500 acres.

University of Karachi (UoK) is located in Karachi, Pakistan. It is one of the largest public-sector
universities in the country. University of Karachi is a one of the largest institutions of the country in terms
of student enrolment and number of PhDs produced, is located in the heart of Karachi, the financial and
the business center of Pakistan, which is offering quality education to middle-class families. University of
Karachi offers baccalaureate to doctoral and post-doctoral programs in a wide range of subjects.
Established with an initial intake of only 50 students, the university now comprises of 53 Departments
and 20 highly respectable Research Centers and Institutes, within 8 faculties of Arts and Social Sciences,
Education, Islamic Studies, Law, Medicine, Management and Administrative Sciences, Pharmacy as well
as Science. With a purpose-built campus, designed by a French architect, spanning over 1200 acres, this
university offers a breath-taking view and a pollution-free environment if one wants to get away from
smog of the city. It has a mini-forest located on the south of staff town. It has a guest house, staff club,
small commercial area as well as a gymnasium. It is high time that University-of-Karachi campus should
be converted into a green campus, with net zero carbon emission. With islands of excellence like the
International Center for Chemical and Biological Sciences (HEJ Research Institute of Chemistry) and the
Applied Economic Research Center, University of Karachi has the potential to come among top 5
institutions of Asia [28], provided a serious effort is made to establish research centers in STEM (Science,
Technology, Engineering, Mathematics) disciplines with a world-class faculty, world-class laboratory
equipment and world-class research scholars on the pattern of AS-ICTP, Harvard-Smithsonian Center for
Astrophysics and JHU Applied Physics Laboratory. SMART (Specific-Manageable-Attainable-Realistic-
Timebound) goals should be set for this purpose through SWOT (Strengths-Weaknesses-Opportunities-
Threats) analysis. Focus should be on assembling many Nobel laureates in various disciplines, so that
they may groom and nurture future Nobel laureates from University of Karachi [13]. Graduating students
should be taught problem solving in the classroom (mathematical and computer modeling, thought
experiments), problem solving in the laboratory (laboratory-based projects) and problem solving in the
industry (industrial projects) [6]. Equal emphasis should be given to liberal arts to establish relationship
of students with Allah Izz-o0-Jal, self and environment [29], fostering national integration [5] and giving a
roadmap for nation building [4]. There should be freedom to acquire knowledge, to create knowledge and
to disseminate knowledge, without influence and interference of non-academic personnel. University of
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Karachi should provide ample opportunities for faculty development and grooming, at the same time
creating atmosphere for employee satisfaction. Teaching standards should be enhanced through efficiency
(proper maintenance and display of attendance [30] through attendance-tracking system?3, course flyer with
weekly breakdown of topics covered, monitoring teams to ensure timely conduct of classes and laboratory
sessions, coverage of the entire syllabus as well as arrangement of review sessions, solving of sample-
exam paper in class as well final-exam paper in ZOOM session, after the conduct of final exam) and
effectiveness (interfacing with slow, medium, bright, over-smart [31] and trouble-making [30] students,
inculcating creative thinking and critical analysis [10], training in the art of questioning and out-of-the-
box thinking [8, 9], soliciting frank opinion of students about the course* [32], after the result is
declared). There should be a zero semester before the start of each baccalaureate program, which focuses
on written and spoken functional English as well as essential mathematical-statistical techniques (both of
these customized for the specific undergraduate discipline). Physical education (designed to eliminate
depression) should be mandatory in each semester.
Some of the areas, which need immediate attention by the University-of-Karachi administration, are:

e Taking University of Karachi out of the current financial crunch — audit of funds available with the
university, dialog with Government of Sindh/Sindh Higher Education Commission, Federal Gover-
nment/Higher Education Commission?, donations from alumni, gifts from philanthropists

e Making the campus free from bullying and harassment, in particular for the female employees, faculty
and students — formulate and implement a comprehensive policy on sexual harassment in light of the
existing ones in institutions of Europe and North America

o Transforming the campus into a safe campus from physical assault and theft — installation of cameras
and lights on all pathways, patrolling on lesser-traffic pathways, token system for visitors and their
vehicles

e Repair of aging buildings as well as roads and construction of new buildings — national and inter-
national agencies

e Provision of smart-boards in 50% of the classrooms and multimedia in the remaining 50% — HEC
grant

e Professional video-conferencing facilities in each department and institute — HEC grant

e Interview boards for non-teaching employees and selection boards for employees should be based on
behavior-based interviewing [8, 9] — for faculty appointments, the prospective candidates should be
required to teach a mock session and prepare a write up of andragogical®® and research*® statements-
of-purpose (philosophy, methodology, accomplishments and goals); those aspiring for administrative
positions should, instead, submit community outreach'’ and leadership vision*® statements-of-purpose

VIl. CONCLUSION

In this paper, the author emphasized the importance of quality higher education for Tirkiye and
Pakistan. Technology-based learning in improving the quality of education has to accomplish success
indicators towards better education by bridging the gap between theoretical concepts and practical
implementation. The future of physics research should be focused on creating knowledge-based economy
by converting cutting-edge physics problems into technology, bringing revenue to Tirkiye and Pakistan.
United States became superpower by attracting brilliant brains from all over the world. These scientists
contributed, not only, towards making the country a strong industrial and technological base, but also,
establishing finest institutions to keep on supplying a constant stream of innovative and creative minds.
Tirkiye and Pakistan, blessed with natural resources and young manpower, have the potential to become
regional powers provided they invest seriously in their higher-educational institutions. A roadmap to
establish MIT-standard institutions in Turkiye and Pakistan is given in this work. Further, possibilities of
selected existing institution to upgrade to world-class status are explored. It is suggested that both of these
approaches should be aggressively pursued so that these countries, in a short span of time, make the list,
which has higher-education institutions making into top 20 list of the globe.
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ENDNOTES

1https://www.ngds-ku.org/hec/ncrc.htm
2https://www.hec.gov.pk/english/Pages/defauIt.aspx
3https://www.ngds-ku.org/hec/math—booklet—ﬁnaI-2008.pdf
4https://www.ngds—ku.org/NTS/NTS_Math_CurricuIum.pdf
5https://www.nts.org.pk/new/GAT-S.php
6https://www.nts.org.pk/new/
7https://WWW.ets.org/gre/test-takers/subject-tests/about.html
8https://www.ets.org/
9Cement-concrete-mix modeling to determine strength of structure should be based on data of local soil, not using data
obtained from overseas.
10Separate walking and transport areas should avoid tragedies like killing of 32-year-old Heather Heyer on August 12, 2017
in Charlottesville, Virginia, United States, overrun by a car, while crossing the street. In another incident, pedestrians on
Bastille Day on the Promenade des Anglais in Nice, France were murdered by a vehicle driven in the crowd on July 14, 2016.
On February 24, 2020, a car driver rammed into the carnival crowd in Volkmarsen, Germany, injuring 30 people.
shari Baloch’s suicide bombing in University of Karachi on April 26, 2022, which killed one Pakistani and 3 Chinese
nationals as well as Virginia Tech, Blacksburg, Virginia shooting on April 16, 2007 by Seung-Hui Cho, an under-
graduate student at the university, who killed 32 people and wounded 17 others with two semi-automatic pistols, are to name a
few.
121 ostile-takeover-resistant system has, already, been designed by the author, but details are not revealed in this published
document because of secrecy considerations.
13https://www.ngds-ku.org/Attendance/Attendance_Tracking_System.pdf
14https://www.ngds—ku.org/PHY680/FinaI_Paper_680_24.pdf
15https://www.ngds—ku.org/goals/Univped.pdf
16https://www.ngds-ku.org/goals/Univres.pdf
17https://www.ngds-ku.org/goals/Univcom.pdf
18https://www.ngds—ku.org/goals/Univleader.pdf
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