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Abstract— Sustainability as a Global Strategy (SGS) extend 

roots since the 1987 Brudtland report; to achieve Sustainable 

Development (SD) as a Global Strategic Vision in the 21st 

century (GSV21). In year 2015, the world declared its agenda 

to achieve SD for the period 2016-2030 with 17 goals, 

Sustainable Development Goals (SDGs), and 169 targets. These 

goals and targets integrate and interact in a complex mode of 

multi-/inter-/trans-disciplinary structure. Correspondingly, 

Human Resources (HR) should use a relatively new concepts 

and techniques. Engineering Higher Education sector (EHE) 

should ensure quality outcomes fit with the new horizons 

emphasized twice; once in the ABET criterion on students 

outcomes and second through the target No. 7 of the SDG No. 4 

(SDG 4.7). Hence, EHE in Libya should face Strategic 

Challenges (SCs) to achieve the desired 2030 EHE. 

Globalization, EHE expansion, Complexity, Interdisciplinary, 

and Quality Inputs and outcomes to/from EHE, and 

performance of Science Technology Engineering Mathematics 

(STEM) education to reach STEAM (A for Arts), are SCs the 

system should face. MAcro Sectorial Adaptation (MASA) for 

sectorial strategic issues (e.g. vision, legislation, Organization 

Culture (OC), and/or inputs) should be considered. On case by 

case basis, MIcro Sectorial Adaptation (MISA) is also 

required; considering the EHE Institutes (EHEIs). MISA has 

two levels; MAcro and MIcro Institutional Adaptation (MAIA 

and MIIA respectively). In MAIA, EHEI or program strategic 

factors should be considered (e.g. visions, goals, OC, 

curriculum, courses). For MIIA, tactical and operational issues 

for primary processes and activities should be adapted (e.g. 

registration, teaching, examination). Considering the current 

changes in Libya, a Balanced Bidirectional (bottom-up / top-
down) Approach (BBA) is recommended. 

Keywords— Sustainable Development, Strategic Challenges, 

2030 Engineering Education, Interdisciplinary, Quality Control. 

 

I. INTRODUCTION 

Nowadays, Social, Economic, Environmental, Political 

and Culture factors (SEEPC) fit together tends complicated 

world [1]. SGS is currently employed to achieve SD in 

almost every aspect in the 21st century [2-9]. SGS and SD 

should be viewed in integrated, interacted, and inter-/trans-
disciplinary perspective [10-12]. A common perspective of 

SD has three dimensions; Economic-Social-Environment 

(ESE) [12]. In this vision, political and culture factors 

should be considered along these three dimensions. SGS is 

evolving since 1968; when Sweden suggested a UN 

conference on human interactions with environment; 

entitled “Human Environment” and held in Stockholm 1972. 

In 1983, the UN World Commission on Environment and 

Development (UNWCED) is formed to set “A global 

agenda for change”; which supplied as a report entitled “Our 

Common Future”, or Brudtland report; considering the 

environment and global problematic for development for 

year 2000 and beyond; giving a definition for SD and 
strategies to achieve it [13]. In Rio 1992, the UN Summit on 

Earth is held to discuss environment and development 

issues. The outcomes of that summit had evolved to produce 

the 2000-2015 world agenda for SD; that has declared in 

2000 with 8 MDGs, which preceded the world agenda 2016-

2030 declared in 2015 [14]. In this way, the outline of the 

Global Strategic Plan/s (agenda/s) for the 21st century 

(GSP21) had become clearer. SD is the GSV21 and SGS is 

the overall strategy to achieve it. The time span of each 

plan/agenda is 15 years. Strategic goals, their names, targets, 

structures, and Key Performance Indicators (KPIs); to 

monitor/measure the advancement on each target, are 
declared at the beginning of each agenda/plan. 

 

As shown in figure (1), the SDGs and their targets 

interact and integrate together forming a complex multi-

/inter-/trans-disciplinary structure [15], while the model in 

figure (2), illustrates the way in which the education system 

interacts within this structure [16]. Education interaction 

with the ocean and relations are not presented in figure (2).  
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This structure should impose SCs on the EHE including: 

globalization, EHE structure, expansion, resources, STEAM 

integration, SD curriculums and courses, SD-awareness of 

HR, legislation, sustainable infrastructure, procedures and 
methodologies, OC reactions with a relatively new concepts; 

corporation national universities, inter-/trans-disciplinary 

and STEAM education [17-28]. 

 
 

These SCs should be considered as integrated and interacted 

challenges that should call for inter-/trans-disciplinary 

approach to deal with the complicated SEEPC space for SD 

[12, 15-16, 23-27]. The aim of this work is to presents a 

number of SCs; that should lead to MASA, MISA, MAIA, 

and MIIA, along with possible solutions.  

 

II. STRATEGIC CHALLENGES   

A. Horizontal and Vertical Expansion  of EHE 

 

Regarding the planning practices at municipal level in 
Libya, the UNDP has identified a remarkable weakness due 
to various factors [28-29]. Therefore, it is a challenge to set 
service delivery and local development strategies to plan the 
education system on municipality level; to integrate these 
plans, using bottom-up approach, into a nation SD-Based 
integrated plan. In such situation, horizontal and vertical 
issues may arise; due to the interaction of SPC factors [28-
29], lead to high demand on different critical resources [30]. 

As an example, sweeping the area enclosed in the red 
circle in figure (3); 80 Km radius and area 20,000 Km2, 
should find eleven governmental EHEIs. If this number 
compared with the corresponding number in Assiut 
prefecture in Egypt; area 25,900 Km2 and population 4.6M 
[31], only one governmental EHEI with five department is 
exist since the year 1957 [32]; belongs to Assiut University; 
2019 QS World University Ranking 801-1000 [33]. The 
working markets in both areas have oil, gas, petrochemicals, 
cement/mining industries, power stations, agriculture 
activates, promoted areas for renewable energies projects, 
industrial cities, and others. To identify how the current 
situation contributes to the aim of reaching the desired 2030 
EHE, SD based analysis should be carried out. 

During transient periods, each SEEPC factor may pull the 
EHE to a different direction that the other factors may pull to 
[1, 34-35]. For example, the SPC factors; among the SEEPC, 
may pull the system toward more horizontal and vertical 
expansions, while the EE factors may call for rational 
contraction. One of the SCs the system faces is to find 
optimal interdisciplinary solution to this contradiction.  

Keep the eleven EHEIs working properly; ensuring 
quality operations and outcomes, resources are required; SCs 
in this case is the limitation of financial resources in time of 
stressed economic and high demands on quality [35-39]. The 
economic situation in year 2019 is predicted to be stressed; 
the national budget balance and the current account, as a 
percentage of the Gross Domestic Product (GDP), are 
expected to be around -35.5% and -10% respectively, with 
10% Consumer Price Index (CPI) inflation [37]. Minimum 
requirements should be provided to ensure quality. In some 
cases, this could lead to a critical demand on urgent financial 
funding. If a number of these EHEIs and/or their programs 
are facing situation such as that reported in the Libyan 
Administrative Control Authority Report 2015 (LACAR-
2015) in other HEIs [40], this should raise an alert; because 
lot of resources; including administrative and academic HRs, 
buildings, laboratories, workshops, libraries, computers, 
devices, and many other critical needs, are required in times 
of stressed economic and inflated prices. Environmental SCs 
are also exist; because the consumption replication. 

 

The Petroleum Engineering Programs (PEP) within this 
area has replicated six times, so far, in these eleven 
institutions. Outside that circle in figure (3), another twelve 
replications, at least, could be counted in other EHEIs in 
Libya. If a number of these programs, or/and their 
institutions, were just established, neither evolved nor 

 

Fig. 1. Integration and Interaction of SDGs and their Targets [15]. 

 

Fig. 2. Interlinks and Interaction between education and other SDGs [16]. 

 

Fig. 2. Geographical area with eleven governmental EHEIs. 
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restructured from previous states, this should raise a critical 
multidimensional SEEPC alert. In the environmental 
dimension, replication in resource consumption is exist. In 
the social dimension, the employment rate is a critical issue 
without solid data available from alumni and the other 
interested parties to identify the actual working market`s 
needs (quantitatively and qualitatively). On the economic 
dimension, financial resources are required in stressed 
economic and high demand on quality. 

However a number of institutions/programs exert efforts 
to adapt their operations with stressed working conditions, 
considering the standards to satisfy for quality outcomes, the 
following issues should be considered: 

1- To effectively imitate Just-In-Time (JIT) from industry, 
technical issues should be arranged first [41-43]. 
Sending students to have processes in another EHEI; 
education / training / examination, transportation, 
scheduling, social and cultural issues should be 
considered before. Scheduling and better arrangements 
between institutes are critical issues. Logistics should 
be provided and managed institutionally. Social and 
culture issues in cases of female students are there. 
Learning achievements under physical, economic, and 
social related conditions should be observed closely. 

2- Quality standard ratios between part/full time staff 
members should be considered. In cases of higher 
ratios, providing lecturers with the required scientific 
background in each course is not always guaranteed. 

3- Logistic issues, geographical location, and constrains 
on staff availability, are imposing stresses over the 
timetables and students. 

4- Outcomes from teaching students one session a week 
for three hours nominal duration lecture on regular 
basis should be evaluated. 

In general, because of quality issues; adapting the system 
and its processes to the existed operation conditions and 
resources does not always give the desired outcomes. 
Elaborated studies should be directed to this issue. 

Compare the current EHE horizontal and vertical 
situation with the situation in 1991 and 2010; when the 
governmental decrees numbers 745 and 149, respectively 
had issued for HEIs restructuring, the situation became more 
compound. Since the decree 745/1991, the EHE extends and 
the consequences are increasing. Critical intervention; 
reassignment / reallocation / restructure should be considered 
in different approaches; to reach different results. 

As the current social and political factors reflects an 
environment in which authority and traditional relations of 
power are changing, and the top-down attempts on this issue 
has not gain the desired outcomes yet, bottom-up based 
changes with involving the interested parties are 
recommended in [44]. Evaluating the practical results gained 
from these decrees for around two decades should support 
this conclusion. On the other hand, the bottom-up approach 
is limited by constrains given in [28, 29]. 

Therefore, it is recommended to embrace SD oriented 
multi-/inter-/trans-disciplinary approach to solve the issue, 
both on macro and micro level. A Balanced Bidirectional 
(bottom-up/top-down) Approach (BBA) is proposed to deal 
with the challenges. In top-down direction, the BBA is 

recommended to be guided and coordinated by an 
interdisciplinary committee aims to reform the EHE dealing 
with institutions/programs as integrated and interacted units. 
The composition of this committee should include expertise 
in SD, engineering, SEEPC and representatives from 
interested parties. Pre-work is required to ensure consensus, 
committed, and effective KEY representatives from each 
society. All the interacted social, culture and political issues 
should be considered, integrally, along with the involved 
engineering education, environmental, and economic   issues.  
Several concepts from several disciplines; optimization, JIT, 
transportation, logistics, scheduling, HRM, economic, social, 
culture, environmental and other should be casted using 
inter-/trans-disciplinary approach to reach SD based solution  
[23-30].  The PEP in this paper is just an example. The 
replicated situation should be screened and reformed using 
the proposed generic framework to achieve SD and ensure 
quality outcomes. 

 

B. Complixity, Interdisciplanary,  and Transdisciplanary  

 

Since the last quarter of the 20th century, societies are 

facing complex and uncertain issues that sometimes turn to 

form wicked problems go far beyond a nation`s systems, 
structures and capacities [11, 45]. Hence, more knowledge 

and skills in dealing with complex, nonlinear and 

interdisciplinary issues are required [11, 30, 45-47]. 

Therefore, curriculum should contain topics, courses and 

activities develop these outcomes. In 2008, aiming to 

modernize and development the curriculums in HE, the 

Libyan Quality Assurance and Accreditation Center for HE 

Institutions (LQAAC-HEI) has issued a series of books 

including the book entitled “Curriculums of Faculties of 

Engineering”; the authorities had called to apply. 

 

Data in table (I) gives the results from a trial to distribute 
the PEP 48 courses in this book, and the currently applied 

courses in a sample of seven PEPs, 3 of them within the 

circle shown in figure (3). The term explicit in this table 

means the course content is directly related to one of the 

SEEPC dimensions and its applications in PE. From table 

(I), the social, environmental, political and culture 

dimensions and their interaction with technical / engineering 

are suggesting a need for development. 

TABLE I.  DISTRIBUTION OF EXPLICIT COURCES TITLES OVER SEEPC 

Domain S M T B A SB Z 
LQAAC-HEI 

Book 

Social - - - - - - - - 

Environment - 1 - 1 1 - - - 

Economic 1 - 1 1 1 1 1 1 

Political - - - 1 1 - - Mixed Course With Culture 

Culture - 2 - - - - - Mixed Course with Political 

 

Among the PEP`s 48 courses in that book, 32 courses 

were found in these 7 PEPs, 10 courses in 6 PEPs, and 8 

courses are existed in 5 PEPs. A high level of unification is 

exist; for the compulsory and elective courses, with 

variations in general courses. The explicit word “nonlinear” 

appeared three times in three different courses; “numerical 

methods”, “mathematics 4”, and “statistics”, but not noticed 

in the specialized courses; neither compulsory nor elective. 

The explicit words “uncertainty” and “Life Cycle 
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Engineering”; which needed for sustainability [48, 49], were 

not noticed. Explicit emphasizing on complexity, 

uncertainty, environment, sustainability, and their 

applications in PE is suggested. 

 

 

C. STEAM Education Processes Inputs and Outcomes 

 

1- Inputs to EHEIs STEAM Processes 

 

STEAM education refers to teaching and learning in the 

fields of science, technology, engineering, arts and 
mathematics from pre-school to post-doctorate in both 

formal and informal forms [17-22]. The outcomes from 

Secondary Education (SE) are forming the main input 

stream to the STEAM processes in the early stage in EHEIs. 

Efficiency of these processes, and the quality of their 

outcomes, are depending on these inputs. 

 

Recently, the Ministry of Education (MoE) is exerting 

efforts to improve a number of strategic issues in education 

including the quality control on the HE inputs [50]. The 

Entrance EXam in autumn 2017/2018 (EEX-2017), the 
Final Year Secondary Education EXamination Processes in 

2018 (FYSEEXP-2018), and the changes in the Enrollment 

Rules and Mechanisms to HEIs in 2018 (ERM-2018) are 

examples of these efforts. 

 

Figure (4) illustrates the distribution of EEX-2017 

results at three different EHEIs with Total Number of 

Student (TNS) equals 445; all of them has Total Subjects 

Rate (TSR) excellent (85% or higher) based on the 

2016/2017 SE final examination system at that time. The 

horizontal axis in figure (4) represent the commonly known 

classes in academia where (1) is to present the excellent 
class (85% or higher) through (6) to represent the “very 

weak” (35% or lower) class. The vertical axis represents the 

percent of students in each class. The success rates were 

24.43%, 35.52%, and 18.75%, and the mean class was 

weak; 42.44%, 41.64% and 37.22% respectively. 

 

These results should support the FYSEEP-2018 target of 

imposing more control on the HE system inputs; especially 

if the overall success rates before and after the FYSEEP-

2018 application is considered; 82.95% and 37.77% 

respectively [50]. These data should call to intensive studies 

for the STEAM education system on SE side. On the other 

hand, the ERM-2018 did not define any Minimum Rate 

(MR); Specialized or Total Subjects Rate (SSR, TSR), to 
accept student in EHE [51]. A number of EHEIs had 

accepted students with lower rates than they used to (75%). 

In a case, 55% of the TNS enrolled to an EHEI has SSR and 

TSR lower than the MR it used to accept. In this case, the 

percent of students with pass grade SSR and TSR are 19% 

and 24% respectively. Future analysis of the academic 

performance for those students should identify if a MR is 
recommended to a hybrid ERM version or not. 

 

 

2- Outcomes from EHEIs STEAM Processes 

 

In figure (5), distribution of results from three different 

EHE courses; Mathematics-1, Physics-1, and General 

Chemistry at two different EHEIs; EHE-1 and EHE-X, in 

two different semesters, autumn 2017 and 2016, are given. 

The success rate and average class value in each case is 

either weak or very weak. Shapes of these distributions are 

similar and closed to J distribution. 
From figures (4 and 5), the STEAM processes on both 

sides; SE and EHE, should be considered for critical 

improvements. Mutual beneficial relations with the EHEIs 

main suppliers, SE, should be considered as a quality 

management pillar for both sides [52-55]. 

 
 

More application of IT-based STEM education 

environment is suggested to improve the students learning 

abilities and attitudes; especially in STEAM processes with 

large numbers. Out of six, two core STEM integration 
principals are emphasizing on implementing teaching and 

learning activities that are student-centered, and train 

students to collaborate and communicate in conducting 

educational activities [19]. In teaching engineering drawing 

course in one of these eleven EHEIs, thee three principals 

were implemented. Interactive learning strategy with groups 

of two, or three, students and staff to student ratio 15/1 was 

used in IT-based education; learning, teaching, practicing,  

and testing, figure (6.a and b). The overall student 

performance has improved to 95% success rate, from 20% 

in the T-Square based teaching environment, for the same 
lecturer; and a almost same students. The students` attitudes 

and motivations during lectures and exams were also 

improved. 

 

 

Fig. 3. Distribution of student results in entrance exam at three EHEIs. 

 

Fig. 4. Distribution of course results in two different EHEIs. 
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D. Globalization and Organizational Culture 

 
The working and cooperation environment of any HE 

system is currently globalized more than ever before [56-64]. 
Hence, the EHE has to deal with a wide spectrum of 
diversity related issues that bring advantages and critical 
challenges [65-68]. Diversity of engaged HR may exist in the 
form of wide range of views regarding values, concepts, and 
even principles, in the same working environment. 
Efficiency of working teams depends on the degree of 
integration and positive interaction between members on the 
same team or pan teams; which should depend on the views 
of each member to the strategic issues. In this way, diversity 
could exist in very different forms; even between a group of 
individuals from same society within the same nation, or 
even the same municipal. In general, different OCs in 
different education institutions should lead to different 
visions; and even different behaviors, for their graduates [69-
70].  Based on this factor, spectrum of different views is 
expected. In transient; where active SPC factors in SEEPC 
space exist, attention should be given to the individuals point 
of view and reactions in the context of the OC and the effect 
of these reactions on the overall system performance [34]. 
However the constitution number 22 in year 2008 for the 
HEIs organizational structure has assigned a department for 
social services to study, analyze and suggest on the social 
related phenomenon within colleges, the real existence and 
contribution of these department should call to critical 
improvements; enabling the management scientific based 
knowledge, techniques, methodologies to deal with the 
Social dimension of the SEEPC space within their  EHEIs.  

III. CONCLUSION AND RECOMMENDATIONS 

SGS is the current era strategy to achieve SD as a 
GSV21. Based on the 2030 world agenda that Libya has 
signed in 2015, the EHE is facing SCs on the track to 2030 
EHE. Globalization, horizontal and vertical expansion, 
quality outcomes and inputs from/to EHE and its STEM 
education processes are examples of these SCs. In eleven 
EHEIs, six replications of PEP are existed to serve the 
society and working market in the northwest area in Libya. 
Based on an overview comparison with another area with 
more intensive population and common basic features of 
working market in another country, a situation of over 
horizontal and vertical extension is noticed. Because of the 
key changes taking place in Libya, a balanced BBA is 
recommended to perform a strategic EHE reformation on 
sectorial and institutional levels. MASA, MISA, MAIA and 
MIIA are required to enable the EHE reach the 2030 EHE. 
Inter-/Trans-disciplinary approach should be able to deal 
with the complicated nature of the SEEPC space. 
Curriculums should ensure outcomes fit with the nonlinear, 

complex, and inter-/trans-disciplinary nature of the 2030 
working environment. Globalization and OC should call to 
improve the social services departments at EHEIs. 

ACKNOWLEDGMENT  

The author thanks the EHEIs and MoE whom provided the 

data for this search. Due appreciation to the collegues and 

adminstration at ZU and SBU; whom supported, shared and 

currently running the interdisciplanary projects for B.Sc. 

programs on Mechatronics and Environmental Quality 

Engineering in SFE sice 2007 and 2009; as early response to 

the GSV21 twoard the 2030 EHE in Libya. 

REFERENCES 

 

[1] J. Sachs, “The Age of Sustainable Development,” Columbia 
University Press, Columbia, 2015.. 

[2] T. Wales, “ Organizational Sustainability: What Is It, and Why Does 

It Matter?,”  Review of Enterprise and Management Studies, Vol. 1, 
No.1, pp. 38-49, November 2013. 

[3] V. Hernández, G. José, V. Álvarez, and L. Vladimir, “Sustainability 

as a Strategy of Responsible and Competitive Development,” 
International Journal of Good Conscience, Vol. 8, No. 1, pp. 64-81. 

Marzo 2013. 

[4] University of Gloucestershire, “Sustainability Strategy 2017-2022.” 

Gloucestershire, UK, 2017. 

[5] F. Angel Garza, “A Framework for Strategic Sustainability in 
Organizations: A Three Pronged Approach,” J. of Comparative 

International Management. Canada, vol. 16, No. 1, pp. 23–36, 2013. 

[6] C. Curtic Verschoor, “ETHICS Sustainability as a Strategy,” Institute 
of Management Accountants, Strategic Finance, NJ, pp 13-14, Nov. 

2014. 

[7] University of Cambridge, “The Cambridge Green Challenge: 
Environmental Sustainability Vision, Policy and Strategy,” 

Cambridge, UK, 2015.  

[8] W. Lambrechts, “ Possibilities and Practices of Competences for 
Sustainable Development in Higher Education,” W. Lambrechts and 

J. Hindson (editors), “ Research and Innovation in Education for 
Sustainable Development,” Environment and School Initiatives , pp. 

123-133, Austria, January 2016. 

[9] A. Grubor, and O. Milovanov, “Brand Strategies in the Era of 
Sustainability,”  Interdisciplinary Description of Complex Systems, 

vol. 15, No. 1, pp 78-88, 2017.  

[10] J. Harris, “Basic Principles of Sustainable Development,” Global 

Development and Environment Institute, Tuffts University, Medford, 
Working Paper 00-04, 2000. 

[11] W. Zhang, “ Complexity and Sustainable Development,” L. Douglas 

Kiel, Edit., Knowledge Management, Organizational Intelligence and 
Learning, and Complexity, Eolss Publications, Vol. II, pp. 194-213, 

UK, 2009. 

[12] UN ESCAP, “ Integrating the Three Dimensions of Sustainable 
Development: A Framework and Tools,“  UN Publication, 

ST/ESCAP/2737, 2015. 

[13] UN General Assemply, “Development snd International Co-
operation: Environment,” A/42/427, 1987. 

[14] UN System Staff College, “The 2030 Agenda for Sustainable 

Development,” Knowledge Center for Suatainable Development, 
Germany,  Bonn, 2016. 

[15] D. Le Blanc, “ Towards Integration At Last? The Sustainable 

Development Goals As A Network Of Targets,” Department of 
Economic & Social Affairs, New York University, Working Paper 

No. 141, ST/ESA/2015/DWP/141, March 2015. 

[16] K. Vladimirova, and D. Le Blanc, “ How well are the links between 

education and other sustainable development goals covered in UN 
flagship reports? A contribution to the study of the science-policy 

interface on education in the UN system,” Department of Economic 
& Social Affairs, New York University, Working Paper No. 146, 

ST/ESA/2015/DWP/146, NY, 2015. 

 
(a) Learning, Teaching & Practicing                  (b) Examination 

Fig. 5. Computer aided  teaching using interactive group learning. 

Fig. 6.  



462 

ICTS24632019-CI3044 

 

[17] A. Connor, S. Karmokar, and C. Whittington, “ From STEM to 

STEAM: Strategies for Enhancing Engineering & Technology 
Education,” International Journal of Engineering Pedagogy, Vol. 5, 

No. 2, pp. 37-47, 2015. 

[18] Y. Zhang, and J. Zhang, “ The STEAM Education Mode to Training 

Interdisciplinary Talents,” ICHESS, Proc. Int. Conf. on Humanity, 
Education and Social Science, pp. 223-226, Hong Kong, Aug. 17-18, 

2016. 

[19] S. Bahrum, N. Wahid, and N. Ibrahim, “ Integration of STEM 
Education in Malaysia and Why to STEAM,“ International Journal of 

Academic Research in Business and Social Sciences  Vol. 7, No. 6, 
2017, pp. 645-654, 2017.  

[20] A. Sharma, and S. Zodpey, “Moving from Multidisciplinary to 

Transdisciplinary Approach in Public Health through Educational 
Reforms,” South-East Asian Journal of Medical Education, Vol. 11, 

no. 2, pp 12-17, 2017. 

[21] S. Psycharis, “  STEAM in Education: A Literature Review on The 
Role of Computational Thinking, Engineering Epistemology and 

Computational Science. Computational STEAM Pedagogy (CSP),” 
Scientific Culture, Vol. 4, No 2, pp. 51-72, 2018. 

[22] Office of Science and Technology Policy, “ Summary Of The 2018 

White House State-Federal STEAM Education Summit,” The White 
House, USA,  Jun. 2018.  

[23] A. Flogie, and B. Abersek, “ Transdisciplinary Approach of Science, 

Technology, Engineering and Mathematics Education.” Journal of 
Baltic Science Education, Vol. 14, No. 6, pp. 779-790, 2015. 

[24] Z. Samuel, "Interdisciplinary Studies and Scholarship: Issues, 
Challenges, and Implications for Third World Development and 

Social Change," Human Architecture: Journal of the Sociology of 
Self-Knowledge: Vol. 7: Iss. 3, Article 6, pp. 57-75,  2009. 

[25] G. Săvoiu, D. Vasile, and L. Tăchiciu, “An Inter-, Trans-, Cross- and 

Multidisciplinary Approach to Higher Education in the Field of 
Business Studies,” Contemporary Priorities in Business Education, 

Vol. XVI, No. 37, pp. 707-725, August 2014. 

[26] R. Lawrence, “ Deciphering Interdisciplinary and Transdisciplinary 
Contributions,” Transdisciplinary Journal of Engineering & Science, 

Vol: 1, No:1, pp.125-130, Dec. 2010. 

[27] A. David, “Multidisciplinarity, Interdisciplinarity, Transdisciplinarity, 
and the Sciences,” International Studies in the Philosophy of Science, 

Routledge, Vol. 25, No. 4, pp 387-403, Dec. 2011. 

[28] UNDP, “ Strengthening Local Capacities for Resilience and 
Recovery,” UNDP, 2015. 

[29] T. Molesworth and D. Newton, “ Instability and Insecurity in Libya,” 

UNDP, 2015. 

[30] S. Tu, “Total Engineering Education: the Way to Shape our Future 

Leadership,” Global J. of Engineering Education. Australia, vol 10, 
No. 2, pp. 117-127, 2006. 

[31] http://assiut.gov.eg/Geographicallocation.aspx 

[32] http://www.aun.edu.eg/campus.php 

[33] https://www.topuniversities.com/university-rankings/world-

university-rankings/2019  

[34] M. ASLAM,  and A. SAJID, “  Effect on Organizations and Quality 
Due to Changed Employee Work Behaviors caused by Political 

Instability in Developing Countries (A case study of Pakistan’s ICT 
sector),” Proc. 11th QMOD Conference. Quality Management and 

Organizational Development Attaining Sustainability From 
Organizational Excellence to Sustainable Excellence; 20-22 August; 

Helsingborg; pp. 783-793, Sweden 2008. 

[35] Tamtam, F. Gallagher, A. Olabi, and S. Naher, “Higher education in 
Libya, system under stress,” International Conference on Education 

and Educational Psychology (ICEEPSY 2011), Elsevier, Procedia - 
Social and Behavioral Sciences, Vol. 29, pp 742-751, 2011. 

[36] UN/DESA-NCTAD-ECA-ECE-ECLAC-ESCAP-ESCWA-WTO, “ 
World Economic Situation and Prospects 2018,” United Nations New 

York, 2018. 

[37] K.  SALAH, “2018 African Economic Outlook,” Aftican 
development bank group, Libya, 2018. 

[38] R. Graham, “The global state of the art in engineering education,” 

Massachusetts Institute of Technology, USA, MARCH 2018. 

[39] https://www.abet.org/ 

[40] Libyan Administrative Control Authority, “ Annual Report:2015,” 
Libya, Tripoli, 2015.  

[41] A. Boye, “ The Effect of Road Traffic Delay on Supply Chain 

Performance of Manufacturing Firms in Lagos State, Nigeria,” 
International Journal of Management Technology, Vol.5, No 3, pp. 9-

20, September 2018. 

[42] A. Gupta, “ JIT in Higher Education,” International Journal of 

Research in Mechanical Engineering & Technology, Vol. 2, Issue 1, 
Pp 70-73, Apri l 2012. 

[43] I. Staereling, “School Timetabling in Theory and Practice,” M.Sc. 

Research paper, Faculty of Sciences, VU University, Amsterdam, 
Dec. 2012. 

[44] A. Abushina, “ Quality and Professional Training for English 

Teachers in a Libyan University,” Ph.D. Thesis, University of York, 
UK, 2017. 

[45] S. Chuprov, “ Nonlinear Dynamics and Sustainable Development of 

Industrial Enterprises Within the Framework of Synergetic 
Paradigm,” RPTSS 2015: Int. Conf. on Research Paradigms 

Transformation in Social Sciences, Russia Dec. 15-17, 2015, SHS 
Web of Conferences, Vol. 28, 2016. 

[46] S. Dormido, F. Gordillo, S. Canto., and J. Aracil, “ An Interactive 

Tool for Introductory Nonlinear Control Systems Education,” Proc. 
15th Triennial World Congress, Elsevier IFAC Publications,  pp. 255-

260 Spain, 2002. 

[47] P. Antsaklis, T. Baqar, R. DeCarlo, N. McClamroch, M. Spong, and 
S. Yurkovich, “ report on the new NSF/CSS Workshop on New 

Directions  in Control Engineering Education,” IEEE, 0272 -170,  pp. 
53-58, USA, Oct. 1999. 

[48] E. Luttikhuisa, M. Toxopeusa, and E. Luttersa, “ Effective Integration 
of Life Cycle Engineering in Education,” Sami Kara Edit., Proc. 22nd 

CIRP Conference on Life Cycle Engineering. Curran Associates 
Inc.,S ydney, pp. 550-555, April 2015. 

[49] S. Olsen, P. Fantke, A. Laurent, M. Birkved, N. Bey, and M. 

Hauschild, “  Sustainability and LCA in engineering education – A 
course curriculum,” 25th CIRP Life Cycle Engineering (LCE) 

Conference, 30 April – 2 May 2018, Copenhagen, Denmark, Procedia 
CIRP, Vol. 69, pp 627-632,  2018. 

[50] https://moe.gov.ly/ 

[51] https://moe.gov.ly/ للجامعات-التنسيب-قوائم / 

[52] M. Basom, and D. Yerkes, “ A School-University Partnership in 

Administrator Preparation: Learnings and Subsequent Questions,” 
Educational Leadership and Administration, Vol. 16, pp. 47-59, 2004. 

[53] Ö. Avci, E. Ring, and L. Mitchelli, “ Stakeholders in U.S. Higher 

Education: An Analysis Through Two Theories of Stakeholders,” The 
Journal of Knowledge Economy & Knowledge Management / Vol. 

10,  Fall, pp. 45-54, 2015. 

[54] M. Pereira, “ A Key Question for Higher Education: Who are the 

customers?,” Proceedings of the 31st Annual Conference of the 
Production and Operations Management Society, pp. 1-16, April, 4-7, 

Atlanta, GE, 2003. 

[55] G. Gopalakrishnan, “ How to Apply Academic Supply Chain 
Management: The Case of an International University,” Management, 

Vol. 20, , 1, pp. 207-221, 2015. 

[56] L. WAKS, “ How globalization Can Cause Fundamental Curriculum 
Change: An American Perspective,” Journal of Educational Change, 

Vol. 4, pp. 383–418, Netherlands, 2003. 

[57] Y. Stukalina, “ Globalisation and Engineering Education: Preparing 
Students for Professions of The 21st Century in Science and 

Technology,” Transport and Telecommunication, Vol. 8, No 1, pp. 
30-39, 2007. 

[58] S. Sharafi et. Al, “ Studying Implication of Globalization on 

Engineering Education,” World Academy of Science, Engineering 
and Technology International Journal of Social, Behavioral, 

Educational, Economic, Business and Industrial Engineering Vol:5, 
No:10, pp. 1277-1280, 2011. 

[59] L. Morell, “ Globalization and Engineering/Science Education: Do 

They Converge?,” Proc. SEFI-IGIP Joint Annual Conference, 1-4 
July, University of Miskolc, pp. 1-9, Hungary, 2007. 

[60] Y. Lam, “ Impact of Globalization on Higher Education: An 
Empirical Study of Education Policy & Planning of Design Education 

in Hong Kong,” International Education Studies, Vol. 3, No. 4, pp. 
73-85, November 2010. 

[61] M. Razak, “ Globalization and its Impact on Education and Culture,” 

World Journal of Islamic History and Civilization, Vo. 1 No. 1, pp. 
59-69, 2011. 

https://www.researchgate.net/profile/Andrej_Flogie


463 

ICTS24632019-CI3044 

 

[62] A. Eras, “ The Effects of Globalization on International Education: 

The Needs for Rights to Education and Rights in Education,” Journal 
of Education and Human Development, Vol. 5, No. 1, pp. 197-205, 

March 2016. 

[63] P. Neupane, and J. Sapkota, “ Development Impacts of Globalization 

and Education: Evidence rom The Asia-Pacific Countries,” 
International Journal of Interdisciplinary Studies, Vol. 3, No. 1, pp. 

21-40, Jan. 2015. 

[64] R. Nicolescu, “ The Influences of Globalization on Educational 
Environment and Adjustment of National Systems,” Proc. The 6th 

International Conference Edu World 2014 “Education Facing 
Contemporary World Issues”, 7th - 9th Nov. 2014, Procedia - Social 

and Behavioral Sciences, Vol. 180, pp. 180, pp. 72-79, 2015. 

[65] L. Brown, “ Diversity: the challenge for higher Education,” Race 
Ethnicity and Education, Vol. 7, No. 1, pp. 21-34 ,March 2004. 

[66] G. Wekker et. Al. “ Let’s do diversity,” Report of the Diversity 

Commission, University of Amsterdam, Amsterdam, 2016.  

[67] P. Vermeulen, “ Diversity Management in Higher Education: A South 

African Perspective in Comparison to a Homogeneous and 
Monomorphous Society such as Germany,” CHE Centre for Higher 

Education Development gGmbH Working Paper No. 143, Germany, 
February 2011. 

[68] J. Huang, “ Are ESOL Students Really Experiencing High Levels of 
Academic Anxiety at North American Universities? – Reports by 

Chinese Graduate Students,” International Journal of Business and 
Social Science, Vol. 2,  No. 14, pp. 35-41, 2011.  

[69] L. Story, “ A Study of the Perceived Effects of School Culture on 

Student Behaviors,” Ph. D. Thesis, East Tennessee State University, 
USA, Dec. 2010. 

[70] P. Pearson “ High School Culture, Graduation Rates, and Dropout 

Rates,” Ph. D. Thesis, The University of Southern Mississippi, Spring 
2015. 

 


