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Motivation for the Study 
´  On an international level: 

´  much work can be found on the skill set needed of engineering graduates 

´  Resources are committed to finding out current industry needs as backed by engagement of stakeholders 
and partnering with industry 

´  Teams are commissioned to carry out studies and inform all stakeholders – stemming from the belief that the 
findings would align what is done in educational institutions with what is being sought after by industry 

´  The economy is a knowledge-based economy and knowledge is the foundation for competitiveness 

´  Developed countries often set the course in terms of scientific discoveries, knowledge creation, and 
technology advancements and integration 

 

´   In the MENA region: 

´  There exists a divide between what talks place in our world and what happens in the developed world 

´  Lack of understanding of what the engineering profession is in need of 

´  Our world is a “consumers” world 

´  Our world is perceived to be a mimicking world 

´  There is no data which would support strategic decisions and would back up what industry might be in need 
of 

´  Limited us of communication networks/technology - Transmission of knowledge and information requires the 
use of communication networks collaborating together using technology.   

´  Hence the need to carry out this study:  Are engineering graduates ready and equipped for 
employment in the MENA?  
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Is Engineering Different Nowadays? 

Engineering is a profession 
that is concerned with the 

application of 
mathematics and 

science.  

Higher Education 
Institutions bear the 

responsibility of producing 
graduates ready for a 

Globalized “open” world. 

Massification of 
education and for 

learners having varying 
learning styles and 

preferences.  

Nowadays, an engineer is 
equipped with fundamental 

technical knowledge, versed 
with technological tools, and 
ready to take on problems 

never seen before in a world 
that is open and competitive.  

The integration of 
technology and its 

intrusiveness into our 
everyday lives has made 
parts of the world “close” 
– the small village notion.   

Engineering programs 
must produce graduates 

for a globalized world 
rather than a local one.  
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Factors Influencing Engineering Practice 

´  Mobility for graduates  

´  Compatibility of programs across borders 

´  Accreditation agencies and related standards 

´  Recognition of degrees 

´  Attributes, competencies, and skills of graduates 

´  Regional-level contexts 

´  Emergence of non-traditional learning environments 

´  QA systems and policies 

´  Transnational Quality Assurance (across borders) 
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2. Studies on the Global Scene 

4th International Conference on Higher Education in MENA - May 12 - 14, 2015 



Investigators Key Area of Investigation Main Findings 

Crebert et al. (2004) G r a d u a t e  s k i l l s  a n d 
employability 
  

university graduates must be equipped with the necessary skills to function in the workplace. They 
claimed that higher education programs must find different ways to integrate transferable skills that 
can be used in a variety of situations in the workplace.  

Atkins (1999) U n i v e r s i t y  g r a d u a t e s 
employability skills (Britain) 

a gap existed between the requirements of employers and the skill sets of university graduates. He 
claimed that undergraduate educational programs could do more to better equip university graduates 
for employment.  

Laker and Powell (2011) Intrapersonal/interpersonal skills soft skills are a necessary component of any employee's skill set and comprise an integral part of an 
employee's training process. 

Lohmann, Rollins, and Hoey 
(2006) 

Soft skills many new competencies needed by engineers today are professional skills (sometimes called the "soft 
skills"). 

Shuman, Besterfield-Sacre, 
and McGourty (2005) 

Soft skills soft skills are equally as important to hard (technical) skills. 

Balaji and Somashekar 
(2009) 

Employability skills (USA) employers are more likely to recruit applicants who show a higher level of soft skills as opposed to 
those who only exhibited a high level of technical ability (hard skills). 

Sharma and Sharma (2010); 
Back and Sanders (1998); 
Beder (1999) 

Soft skills skills may be successfully instilled in engineering students during the education process. 

Jones and Oberst (2003) Analytical skills important role in the vertical progression of engineering professionals. 

Guest (2006) Lifelong learning to advance professionally, engineers must be able to learn on a continual basis rather than rely solely 
on the formal education they received. 

Back and Sanders (1998) Expectations of employers 
(USA) 

employers have growing expectations for graduates to possess stronger interpersonal skills, such as 
the ability to communicate effectively and the ability to function in group settings. 

Riemer (2002) Language and communications 
skills 

They form an integral part of an engineer's abilities. 

Greenwood (2007) Soft skills (Australia) both employers and employees place an increased importance on the ability to write and speak 
effectively. 

Lohmann, Rollins, and Hoey 
(2006) 

Language skills Speaking a second language is a component of an engineer’s skill set. 

Riemer (2002) Technology-related skills productive engineers must be able to utilize new technologies to communicate. 
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Investigators Key Area of Investigation Main Findings 

Farr and Brazil (2009) Team-related skills (USA) team skills and leadership skills play an important role. 

Nair, Patil, and Mertova 
(2009) 

M u l t i - c u l t u r a l a n d m u l t i -
disciplinary skills 

global and competitive workplace requires an engineer who is able to work in a 
multicultural, multidisciplinary environment. 

Lucena and Schneider (2008) Changes in engineering practices engineering practices in recent decades have shifted from being primarily concerned 
with attaining economic competitiveness toward showing more interest in designing 
solutions with environmental and social issues. 

Lucena and Schneider 2008, 
Wallen and Pandit 2009 

Accreditations bodies and their 
requirements 

emphasizing the importance of sustainable design, environmental issues, and social 
factors. 

Martin et al. 2005; Birch 
2007; Goh, Coaker, and 
Thorpe 2008; Childs and 
Gibson 2010; Nguyen 1998 

Business/Management skills the need for engineering professionals to function as business people.  Engineers must be 
connected to the business world in order to aid in driving innovations in order to be able 
to function in global, social, financial, technical, managerial, organizational, and 
commercial contexts. 

Prados (1998) Engineering skills set while contemporary engineering graduates exhibit adequate technical skills, they display 
a lack of understanding towards practical manufacturing and project processes, low 
levels of creativity, inability to communicate effectively, and substantial deficiencies in 
teamwork and leadership skills 

Self and Ellison (1998) Ethics-related skills (USA) moral reasoning and ethical judgment could be improved by ethics courses at higher 
education institutions 

Dym et al. (2005); Sheppard 
and Jenison (1997); Conlon 
2008 

Design-related skills design makes up an important part of the engineering education process, taking into 
account considerations related to the environment, society, safety, ethics, the use of 
natural resources, sustainability, and other factors 

Zaharim et al. (2010); Blom 
and Saeki (2011); Male, Bush, 
and Chapman (2010); Lujan 
and Rios (2001); Nair, Patil, 
and Mertova (2009) 

Hard (technical) and soft skills gaps existed worldwide between employer expectations and employer perceptions/
observations 
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Two Noteworthy Reports 

´  U.S. National Academy of Engineering in 2004 - “The Engineer of 2020: 
Visions of Engineering in the New Century”  

´  UK’s Royal Academy of Engineering (2007) - “Educating Engineers for the 
21st Century” - Industry and academia  
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3. Attributes and Competencies of 
Engineering Graduates 
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Key Questions 

What are the needed hard 
and soft skills expected of 

graduating engineers?  

What kind of educational 
reform is needed for 

engineering programs and 
institutions?  

To what degree are MENA 
region managers satisfied 

with the skills of 
engineering graduates in 

the past three years? 

What are the key factors 
involved in the generation 
of modern and industry-

ready engineers? 

How different is the MENA 
from other regions in the 

world?  

How is the overall 
employability of 

engineering graduates 
perceived? 
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Global Entities on “Needed Skills” 

´  ABET – a through k student outcomes & practice-specific requirements 

´  World Federation of Engineering Organizations (WFEO) – IDEAS Publications 

´  International Engineering Alliance (IEA) - Professional Competency Profiles 

´  EUR-ACE – European Quality Label 

´  Many nations are entertaining the notion of “Qualifications Frameworks” 

Ø  worthwhile exploring if supported by verifiable outcomes,  

Ø  evidence of graduates’ capabilities, and  

Ø  meaningful experiences. 
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Expected Skills of Engineering Graduates 
(ABET’s Student-Outcomes: a-k) 

a)  an ability to apply knowledge of mathematics, science, and engineering 

b)  an ability to design and conduct experiments, as well as to analyze and interpret data 

c)  an ability to design a system, component, or process to meet desired needs within realistic constraints 
such as economic, environmental, social, political, ethical, health and safety, manufacturability, and 
sustainability 

d)  an ability to function on multidisciplinary teams 

e)  an ability to identify, formulate, and solve engineering problems 

f)  an understanding of professional and ethical responsibility 

g)  an ability to communicate effectively 

h)  the broad education necessary to understand the impact of engineering solutions in a global, 
economic, environmental, and societal context  

i)  a recognition of the need for, and an ability to engage in life-long learning 

j)  a knowledge of contemporary issues 

k)  an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice 

US-based Accreditation Board (ABET.org) 
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The ones in red are qualities and attributes which are considered as qualitative (soft-type). 



Graduate’s Attribute Profile (IEA) 
The graduate attribute profile produced through the Washington Accord defines attributes 

that engineering graduates are required to display within complex engineering contexts 
and included the following major headings (IEA 2009):  

 (1) Engineering Knowledge 

 (2) Problem Analysis 

 (3) Design/Development of Solutions 

 (4) Investigation 

 (5) Modern Tool Usage 

 (6) The Engineer and Society 

 (7) Environment and Sustainability 

 (8) Ethics 

 (9) Individual and Teamwork 

 (10) Communication 

 (11) Project Management  

 (12) Finance, and Lifelong Learning. 
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Graduate’s Attribute Profile (EUR-ACE) 
EUR-ACE (ENAEE 2008): 

 (1) Knowledge and Understanding 

 (2) Engineering Analysis 

 (3) Engineering Design 

 (4) Investigations 

 (5) Engineering Practice 

 (6) Transferable Skills.  
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Research Methodology/Approach 

´  A survey strategy was adopted – online questionnaire 

´  Input from managers in engineering firms was solicited 

´  Satisfaction investigation:  Managers were asked to respond to a set 
of entries related to their satisfaction levels on skills and competencies 

´  A sliding scale was used, allowing for a specific metric to be selected 

´  Managers were also asked to rate their perception of the 
preparedness of engineering graduates for immediate employment 

´  A total of 158 random managers responded to the questionnaire but 
132, who filled it out completely, were used for analysis 

´  Potential respondents were contacted over the internet and 
responses were submitted digitally.  
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Skill                                                      Skills (1 – 18)	   Number	  
Accept constructive feedback	   1	  
Acquire new skills and knowledge continually	   2	  
Act with awareness of global issues	   3	  
Act with integrity	   4	  
Act with professionalism	   5	  
Analyze data	   6	  
Apply engineering science knowledge	   7	  
Apply mathematical knowledge	   8	  
Communicate effectively with customers	   9	  
Design engineering systems	   10	  
Design experiments	   11	  
Design systems within safety constraints and with safety in mind	   12	  

Desire to continuously learn	   13	  
Evaluate performance of others	   14	  
Function as a team member	   15	  
Give constructive feedback	   16	  
Identify and solve engineering problems	   17	  
Lead a team	   18	  

´  Statistical tools 

´  95% confidence intervals were 
produced using t-tests.  

´  Reliability was demonstrated 
using the Cronbach’s alpha.  

´  Validity was demonstrated: 

´  Conclusion validity was 
shown through the use of 
inferential statistics  

´  Construct validity was 
demonstrated through the 
use of a Principal 
Components Analysis.   

´  Thirty Six (36) skills were identified from the literature review of 
a global set of skills and competencies  



Skill                                                      Skills (19 – 36)	   Number	  
Manage time	   19	  
Possess basic economics knowledge	   20	  
Possess basic finance knowledge	   21	  
Possess basic management knowledge	   22	  
Possess basic marketing knowledge	   23	  
Possess sound engineering ethics	   24	  
Set personal learning targets	   25	  
Speak clearly and present ideas clearly	   26	  
Speak more than one language	   27	  
Take directions well from superiors	   28	  
Understand concepts from engineering fields other than their own	   29	  
Understand the impact of engineering solutions on society	   30	  
Understand environmental responsibilities	   31	  
Use modern communication technology	   32	  
Use modern computer software	   33	  
Use modern engineering tools and techniques	   34	  
Work with individuals from other fields or disciplines	   35	  
Write effectively	   36	  
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Principal Component Analysis 
´  The 36 skills were consolidated under broader headings using a Principal 

Components Analysis (PCA) with a Varimax rotation.  

´  Eight (8) different categories of skills resulted from the rotated factor analysis: 

I. Cooperation and Continuous Learning Skills 

II. Global, Environmental, and Social Awareness Skills	  

III. Problem Solving and Analysis	  

IV. Business Skills	  

V. Communication and Professionalism	  

VI. Application of Technical Knowledge	  

VII. Personal Accountability 	  

VIII. Leadership Skills	  
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I. Cooperation and Continuous Learning Skills              Loading 
Accept constructive feedback  .707 
Desire to continuously learn  .645 
Acquire new skills and knowledge on a continuous basis  .612 
Take directions well from superiors  .607 
Work with individuals from other fields or disciplines  .604 
Give constructive feedback  .554 
Function as a team member  .422 
II. Global, Environmental, and Social Awareness Skills   
Understand concepts from engineering fields other than their own  .756 
Design systems within safety constraints and with safety in mind  .694 
Understand the impact of engineering solutions on society  .635 
Understand environmental responsibilities  .629 
Act with awareness of global issues  .555 
III. Problem Solving and Analysis   
Use modern engineering tools and techniques  .695 
Identify and solve engineering problems  .666 
Analyze data  .657 
Use modern computer software  .602 
Design experiments  .561 

´  Interpretation: A cumulative loading of 0.646 indicates that 64.6% of 
information was retained post-extraction. 
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IV. Business Skills  Loading 
Possess basic economics knowledge  .826 
Possess basic marketing knowledge  .804 
Possess basic finance knowledge  .712 
Possess basic management abilities  .497 
Possess sound engineering ethics  .398 
V. Communication and Professionalism   
Speak and present ideas clearly  .774 
Write effectively  .688 
Act with professionalism  .662 
Communicate effectively with customers  .583 
VI. Application of Technical Knowledge   
Apply engineering science knowledge  .770 
Apply mathematical knowledge  .710 
Design engineering systems  .475 
VII. Personal Accountability    
Manage time  .675 
Act with integrity  .674 
Use modern communication technology  .521 
Set personal learning targets  .517 
VIII. Leadership Skills   
Speak more than one language  .653 
Evaluate performance of others  .607 
Lead a team  .493 



4. Satisfaction Levels by Engineering 
Managers in MENA 
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Satisfaction with Skills per Engineering Managers 
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´  Managers showed greatest satisfaction with graduates’ ability to use 
modern communication technology (7.1).  

´  With satisfaction levels greater than 5, managers were satisfied with the 
following skills: 

Skill           Skills with satisfaction levels greater than 5 on a scale from 0 to 10	   Number	  
Use modern communication technology	   32	  
Speak more than one language	   27	  
Use modern computer software	   33	  
Use modern engineering tools and techniques	   34	  
Apply mathematical knowledge	   8	  
Take directions well from superiors	   28	  
Function as a team member	   15	  
Identify and solve engineering problems	   17	  
Acquire new skills and knowledge continually	   2	  
Apply engineering science knowledge	   7	  
Analyze data	   6	  
Desire to continuously learn	   13	  
Act with professionalism	   5	  
Speak clearly and present ideas clearly	   26	  
Accept constructive feedback	   1	  



5. Findings on Readiness for Employability 
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Overall Employability 
´  Managers were asked to rate the overall employability of 

recent engineering graduates in the MENA region with a 
potential minimum of 0 and a potential maximum of 10.  

´  The reported sample mean was 4.8 with a 95% confidence 
interval ranging between 4.34 and 5.22.  

´  This revealed that managers felt that recent graduates may 
not have been prepared sufficiently for employment 
immediately upon their graduation.  

´  The low preparedness of graduates for employments indicated 
potential room for improvement in the engineering curricula 
which are designed to produce engineering graduates 
equipped to meet industry needs. 
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Concluding Remarks 
´  Study aimed at exploring the satisfaction levels of engineering 

managers in graduates’ possession of desired skills and competencies.  
Results show acceptable (rate > 6) satisfaction levels in: 
Ø  Use modern communication technology 

Ø  Speak more than one language 

Ø  Use modern computer software 

´  PCA analysis produced eight categories (bundles) of skills which parallel 
to a large extent those identified by IEA and EUR-ACE 

´  Industry professionals (managers) rated the readiness for employment of 
engineering graduates as low 

´  Areas where graduates seem to have serious deficiencies are the 
“ability to manage time” and “spoken and written communication skills” 

´  This study revealed specific areas for improvement to help bridge the 
gap between what educational institutions do and what the field of 
practice is looking for 

´  Engineering programs, through curricular reforms, must equip their 
graduates with “hard and soft” skills, business skills, and contemporary 
and modern technological tools.   
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