
 

 

The Eighth Jordan International Chemical Engineering Conference (JIChEC 2017) 

November 7-9, 2017 

 

 

 
Title: Overview of Engineering Education Reforms 

 

Name: Huda Mahmoud Mashal 

Academic Background: B.Sc. Chemical Engineering, 

 MS Environmental Engineering, MBA, 

 Doctor of Business Administration 

Address: Amman, Jordan 

e-mail: h_mashal@yahoo.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:h_mashal@yahoo.com


 

 

The Eighth Jordan International Chemical Engineering Conference (JIChEC 2017) 

November 7-9, 2017 

 

 

Overview of Engineering Education Reforms 

 
Huda Mashal* 

 

Abstract - In industry, the product quality depends on 

the quality of raw material; good input means good 

output and vice versa. This fact applies to the 

engineering education in the present time because the 

existing traditional system for teaching engineers in 

universities does not meet the changing demands of 

clients and companies. The rapid technological 

inventions like computers, laptops, the Internet, mobile 

devices, and smartphones created a global challenge for 

engineering faculties. Academics are invited to adapt to 

technological changes in their teaching curricula and 

programs to have well-prepared and qualified engineers 

that are hired by companies. This issue has been 

addressed by many academic entities in the United States 

such as Northwestern University, ASEE (American 

Society for Engineering Education).  Professional 

developing programs that include instructions in 

communication, multiteam participation, 

multiculturalism, ethics, management, public policy, and 

language will improve the capabilities of graduating 

engineers. For example, many countries introduced 

successfully the professional development program 

“SPEED” ( Strengthening the Performance of 

Engineering and Technology Educators across the 

Disciplines). Also, the Five Whys Method was 

implemented in the civil engineering classes at 

Northwestern University, and the results were promising 

to prepare students into problem solvers on their own. 

However, it is essential to transfer similar models to the 

existing engineering education programs in the 

MiddleEast universities. The objective of this paper shall 

be to review the successful models adopted globally and 

listed in the academic literature and transfer this 

knowledge to be implemented in the existing engineering 

education programs of local and private universities in 

Jordan to improve the engineering profession in the 

future. 
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I. Introduction 
 

The traditional engineering education provided 

engineers capable of practicing engineering to 

fulfill the societal demands of the past century. 

However, in the new century, the societal needs 

changed due to the technological development and 

as a result, engineers become concerned to cope 

with this change effectively. This paper will 

present techniques and methods adopted by few 

countries and institutions to cope with new 

challenges facing the engineering practice. The 

engineering educational institutes in Jordan may  

 

 

 

benefit from these techniques and include in their 

curricula. 

 

II. Background 
 

Most of the engineering courses request students to 

do homework, quizzes, reports, and exams to get 

scores without determining their mistakes [1]. 

Engineering students need a comprehensive 

education that provides industry experience, 

connections, internationalization, and staff/student 

diversity [2]. Students that participate in the field 

trips and industrial training will have high personal 

wellbeing and will perform effectively at work [2]. 

 

Researchers conducted a study to evaluate the 

quality of education in the Department of Civil and 

Environmental Engineering at the University of the 

West Indies [3]. A questionnaire was distributed to 

undergraduate students, graduate students and five 

companies that employed graduates. The research 

results revealed that engineering graduates had the 

positive work ethic and computer skills. However, 

the findings showed that graduates lack workplace 

skills. The researchers recommended strengthening 

the curriculum by linking between theory and 

practice [3]. 

 

A successful engineer will serve the public and 

improve the quality of individuals’ lives by 

possessing ethics, skills in communication, 

management, leadership and public policy [4]. The 

current 4- year engineering curriculum focuses on 

technical content and ignores the professional 

commitment toward the public. Therefore, 

educators should collaborate with practitioners to 

exchange knowledge and provide the industry 

training within the engineering curriculum [4]. 

 

2.1 The integrated engineering program 
 

The traditional education system is based on 

lectures given by a single lecturer to a large group 

of students inside a classroom. The coursework 
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problems are designed in a closed nature to fit the 

standard coursework plan. In 2014/2015, the 

University College London Engineering 

implemented a teaching program called Integrated 

Engineering Program (IEP) [5]. The objective of 

this program is to prepare independent, self- 

 

directed engineers and has an impact on their 

environment by using the problem-based learning 

method [5]. The IEP provided small design 

workshops instead of large lectures to all students. 

Furthermore, students practiced teamwork with 

peers from other engineering disciplines to work on 

design projects [5]. The first group of IEP students 

has not graduated yet, but the feedback from IEP 

students is promising [5]. 

 

2.2 The five whys technique 
 
Many global corporations like Toyota and IBM use 

the Five Whys technique to solve problems. 

Therefore, the Northwest University applied the 

Five Whys technique, to provide professional 

engineers who are capable of solving problems [1]. 

The technique was introduced to the five upper-

level civil engineering classes during 2012-2015 to 

motivate students to find out their mistakes in 

homework assignments then fix them [1]. Seventy-

three students were distributed into teams of two 

students and had two-rounds review of their 

assignments. The results showed that students who 

used the Five Whys technique became effective in 

identifying errors and benefited from working in 

teams [1].   

 

2.3 SPEED  program 
 
In the United States, Engineering and Technology 

departments started to adapt to changing societal 

demands and designed a professional development 

program (SPEED) for Engineering and Technology 

educators [6]. SPEED (Strengthening the 

Performance of Engineering and Technology 

Educators across the Disciplines) was developed 

with the support of the ASEE (American Society 

for Engineering Education to enhance the 

capabilities of educators who educate students. 

SPEED program consists of three levels of 

implementation: (1) Foundations of teaching and 

learning to connect educational theory and best 

practices, (2) Scholarship of engineering education, 

and (3) Reflective practice and portfolio 

development [6].   

 

2.4 The Finnish educational strategy 

 
The key stakeholders of the Engineering Education 

in Finland worked together for three years (2006-

2009) to develop the educational system that can 

cope with the changing business environment [7]. 

The research consisted of more than 60 interviews 

with different stakeholders to assess the importance 

of sustainable development of the engineering 

education [7]. The results emphasized the 

importance of incorporating sustainable 

development in the context of learning. 

Engineering graduates need skills in systemic 

thinking, ethical understanding, and collaborative 

learning. The study recommended changing the 

educational system from teacher-centered to 

learner-centered by using problem and project-

oriented active learning techniques [7]. 
 

III. Conclusion 
 

Many countries addressed the technological needs 

and their impact on the engineering practice. 

Engineering graduates should possess skills and 

knowledge to adapt to the changing needs of 

employers. Different models and development 

techniques were adopted by engineering institution. 

and the results were promising. The engineering 

institutions in Jordan and the Middle East are 

encouraged to implement similar development 

techniques to reform their curricula and cope with 

global challenges. 
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