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Chapter 1-Background 
 
The Council for Higher Education (CHE) decided to evaluate study programs in the field 
of Mechanical Engineering during the academic year 2007-2008. 
 
Following the decision of the CHE, the Minister of Higher Education, who serves ex 
officio as the Chairperson of the CHE, appointed a committee consisting of: 
 

• Prof. William J. Wepfer – School of Mechanical Engineering, Georgia Institute 
of Technology, USA, Committee Chairman 

• Prof. Alexander Solan – Department of Mechanical Engineering (Emeritus), 
Technion – Israel Institute of Technology 

• Prof. Steven Dubowsky – Mechanical Engineering Department, Massachusetts 
Institute of Technology, USA 

• Prof. Mordechai Perl – Mechanical Engineering Department, Ben-Gurion 
University 

• Dr. Joseph Sussman – Vice President, North America Information Technology, 
Bayer Corporate and Business Services, and President-Elect, ABET, Inc., USA 

 
Ms. Annie-Claire Pilo and Mr. Moty Bar served as coordinators of the committee on 
behalf of the Council for Higher Education. 
 
 
Within the framework of its activity, the committee was requested to: 
 

1. Examine the self-evaluation reports, which were submitted by the institutions that 
provide study programs in Mechanical Engineering, and conduct on-site visits at 
those institutions. 

2. Present CHE with final reports for the evaluated units and study programs - a 
separate report for each institution, including the committee’s findings and 
recommendations, together with the response of the institutions to the reports. 

3. To submit to the CHE a report regarding its opinion of the examined field of 
study within the Israeli system of higher education.  The committee will submit a 
separate report to the CHE in this matter. 

4. To recommend standards for the evaluated field of study. 
 
The committee’s Terms of Reference document is attached as Appendix 1.  
 
The first stage of the quality assessment process consisted of self-evaluation by the 
institutions.  This process was conducted in accordance with CHE Guidelines for Self-
Evaluation (December 2006).  
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Chapter 2-Committee Procedures 
 
The Committee held its first meeting on January 25, 2008 during which it discussed 
fundamental issues concerning mechanical engineering study programs in Israel and the 
quality assessment activity of CHE. 
 
The committee members received the self-evaluation reports in January 2008 and the 
committee conducted two-day visits to each of the institutions offering study programs in 
the field under examination in March and May 2008.   During the visits, the committee 
met with the relevant officials within the organizational structure of each institution as 
well as faculty and students. 
 
In order to prevent the appearance of a conflict of interest, committee members did not 
participate in visits to institutions in which they were faculty members (active or retired).  
 
In accordance with the committee’s request, the institution publicized in advance the 
agenda of the committee’s upcoming visit and it invited academic staff members, 
administrative staff and students to meet with the committee in order to determine their 
opinions of the mechanical engineering study program offered at each of the institutions.  
This report deals with the School of Mechanical Engineering at Tel Aviv University.  The 
committee’s visit took place on March 9-10, 2008.  The schedule of the visit, including a 
listing of participants representing the institution, is attached as Appendix 2.  
 
The committee thanks the management of the institution and the School of Mechanical 
Engineering for their self-evaluation report and for their hospitality towards the 
committee during its visit. 
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Chapter 3 - Evaluation of the School of Mechanical Engineering at Tel- 
Aviv University 
 
Background 
 
The Faculty of Engineering at Tel Aviv University was founded in 1971 and operates as 
an independent body within the framework of the university.  In 2007 the Department of 
Fluid Mechanics and Heat Transfer and the Department of Solid Mechanics, Materials, 
and Systems were merged to form the School of Mechanical Engineering.   The School of 
Mechanical Engineering offers study programs leading to the B.Sc., M.Sc., and Ph.D. 
degrees.   The School is comprised of twenty five full-time senior academic staff.  
Enrollments in 2007 were 370 undergraduates, 146 maters students and 36 doctoral 
candidates.  The School graduated 91 B.Sc., 21 M.Sc., and 3 Ph.D. degrees in 2007. 
 
Mission of the Program 
 
The School of Mechanical Engineering’s mission statement for its B.Sc. program “aims 
to train mechanical engineers of the highest caliber.  The studies allow the graduates to 
integrate into research and development positions in the advanced, high-tech industries 
as well provide a comprehensive education required to lead advanced engineering 
projects.  Furthermore the program provides a solid scientific research basis required 
for further advanced academic studies.”  The stated mission of the program’s graduate 
program is to prepare graduates who are knowledgeable experts and are among world 
leaders in their fields. 
 
The committee finds that the mission statements of the Faculty of Engineering and the 
School of Mechanical Engineering taken together are appropriate for a research 
university for both undergraduate and graduate programs.   
 
Study Program 
 
The undergraduate mechanical engineering study program is traditional, as it reflects a 
heavy emphasis on engineering science topics, particularly thermal sciences and 
mechanics.   The program has only recently begun to address important mechanical 
engineering subjects that fall outside of its traditional engineering science strengths 
including such critical areas as engineering design, nano-technology and MEMS, 
mechatronics, controls, precision manufacturing, and robotics.   Greater emphasis on 
such topics would make the program more relevant to societal challenges such as energy, 
clean water, advanced materials, and biomedical devices.  
 
The students perceive the undergraduate program to be inflexible and lacking excitement 
and imagination.  The committee encourages the program to make their undergraduate 
study program more flexible to accommodate students’ interests and the needs of Israel’s 
high-tech industries.  It is important to include engineering design and other attractive 
mechanical engineering courses in the first two years of the undergraduate program in 
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order that students are exposed at an early stage to the creative elements of the 
mechanical engineering profession. 
 
Additional curricular flexibility can be achieved by removing barriers so that mechanical 
engineering students are encouraged to enroll and earn credit in relevant course work 
offered by other departments.  Such courses promote interdisciplinary education.  
Additional joint elective tracks (such as with electrical engineering) could easily be 
developed with a view toward increasing the value of the undergraduate mechanical 
engineering degree.  The School should also consider creating and formalizing an 
undergraduate research program in lieu of some of the more traditional structured 
laboratory courses.   
In general, laboratory equipment appears dated and should be re-thought to provide 
greater opportunity for “hands-on” experiential learning and to provide for independent 
and creative work. The final projects are well designed thereby providing the students 
with an outstanding experience.  The committee notes that the projects are performed by 
individual students and thus lack the dimension of  multidisciplinary team work.  The 
final projects would benefit from greater senior staff engagement and guidance and 
additional opportunities for student presentations.  
 
 
The study programs for the masters and doctoral programs are appropriate but contain a 
heavy emphasis on engineering sciences.   Graduate students indicated frustration that 
some courses listed in the catalog are rarely, if ever, taught.   The committee encourages 
the School of Mechanical Engineering to broaden the availability of graduate courses by 
cross-listing courses with other Tel Aviv University departments or other Israeli 
universities.    The committee recommends that the M.Sc. without thesis program be 
expanded and that a joint degree program with Tel Aviv’s University’s business school 
be explored.    
 
Enrollment in the doctoral program is lower than desirable for sustaining a world-class 
research program.  
 
Faculty 
 
The mechanical engineering senior staff is outstanding in the area of engineering sciences 
and their research appears to be of very high quality.   The senior staff maintains their 
expertise primarily through research.  The committee finds that the promotion system is 
adequate to meet the needs of the School of Mechanical Engineering.   In light of 
upcoming faculty retirements, the School should strategically plan to address important 
mechanical engineering subjects that fall outside of its traditional engineering science 
strengths, including such critical areas as engineering design, nano-technology and 
MEMS, mechatronics, controls, precision manufacturing, and robotics.    The strategic 
hiring of a few key senior staff in these areas would re-energize the program.  The 
University should make immediate "bridging" investments in additional faculty positions 
to enable the program to make this transition.  This would give the program an excellent 
chance for transforming itself to maintain its research reputation and to meet the 
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changing needs of the Israeli economy.   The committee found the external teaching staff 
to be competent and highly enthusiastic about education.   However the committee was 
unable to identify a systematic process for the evaluation and improvement of the 
external teaching staff.   The teaching loads for the senior staff are appropriate and enable 
them to participate in research activities.  
 
While recognizing funding constraints, the committee believes that the senior staff must 
take full responsibility for the future of the mechanical engineering program.  Self-
replication should be avoided in the forthcoming hiring processes.  Strong, flexible, and 
responsive departmental and senior staff leadership will be required to accomplish the 
broadening of the program to maintain its strength in engineering sciences while building 
excellence in other areas of mechanical engineering mentioned above.    
 
Teaching and Learning 
 
The relatively advanced age of Israeli engineering students and the large number of 
students that work part-time reinforce the desire of engineering students to be “spoon-
fed” with “essential” information and deter them from undertaking self-education 
programs. Self-education, however, must be one of the most important goals of 
engineering education, considering the need of practicing engineers to keep pace with the 
continuous advances in science, technology, and engineering practice.  Engineering 
requires life-long self-education. 
    
The committee finds that the undergraduate study program does not contain enough self-
study and open-ended problems to nurture the students’ creative skills.  Classes should be 
structured to encourage active learning such as requiring students to use outside 
materials, and not to depend solely upon the faculty to spoon-feed them.   The committee 
encourages the senior staff to integrate teaching methodologies that promote such “active 
learning” experiences, especially in the first two years of the curriculum.    
The Dean of Engineering is commended for initiating periodic meetings with the 
undergraduate students to obtain their feedback.  The School of Mechanical Engineering 
is encouraged to do the same thing. 
 
 
Students 
 
Based upon admission scores as well as faculty perceptions, the undergraduate students 
entering mechanical engineering appear to be not as high quality as those entering 
electrical engineering.    The program’s admission committee uses a weighted admission 
grade formula and in the past four years has exceeded 600.   The committee believes that 
the study program recommendations (see Study Program section above) in combination 
with increasing the admission standards will enhance the program’s ability to attract 
higher quality students.  The majority of students that drop out of the program do so in 
the first year of study.  The students take great pride in their program but would like to 
have more active learning experiences and more interactions with industry.  The vast 
majority of students have jobs in Israeli industry by the time they graduate. 
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Research 
 
The mechanical engineering faculty is outstanding in the area of engineering sciences and 
their research appears to be of very high quality.  Although the program’s web site speaks 
to research in newer areas of mechanical engineering, the committee was disappointed to 
find minimal research activities in areas such as engineering design, nano-technology and 
MEMS, mechatronics, controls, precision manufacturing, and robotics.   As a 
consequence, graduate students have minimal opportunities to do research in these 
exciting and compelling fields. 
 
Infrastructure 
 
The infrastructure is barely adequate to provide for the needs of the faculty and students 
in both teaching and research.  Upgrading the infrastructure to reflect modern trends and 
directions in technology would enhance the teaching, learning, and research environment.  
The physical facilities are drab and boring and do not convey the importance and 
excitement of the profession of mechanical engineering. 
 
Self-Evaluation 
 
The committee was disappointed that the self-evaluation report did not reveal all of the 
important issues delineated in the sections above.   The self-evaluation report lacked a 
deep level of introspection.   It wasn’t clear to the committee that the senior staff 
embraced the self-study and the committee was not able to see a commitment on the part 
of the senior academic staff to take responsibility for the future direction of the program.    
The self evaluation report assessment approach was input dominated as opposed to 
outcomes based.  There was some inconsistency with regard to admissions data and 
student retention data.   The program does not appear to carefully track the placement of 
its students.  The committee expects that the senior staff will follow up on the 
recommendations given in this report. 
 
 
Summary 
 
The graduates at all degree levels of the School of Mechanical Engineering are well 
prepared to enter the profession of mechanical engineering, and have a reasonable 
expectation of success.   

 
In spite of ongoing budget limitations, the senior staff must take immediate responsibility 
for the future of the mechanical engineering program. 
 
To insure that the school is able to respond to the changing nature of the discipline, future 
hiring should be in the emerging modern areas of mechanical engineering.  Future hiring 
of senior staff should avoid self-replication.  The mechanical engineering faculty 
immediately needs to develop a strategic hiring plan.  The senior management of the 
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university should provide bridge funding for new faculty hires upon receipt of the 
school’s strategic hiring plan. 
 
Strong, flexible, and responsive departmental leadership is required to accomplish this 
broadening and re-balancing of the program in both engineering sciences as well the 
professional aspects of mechanical engineering.   Most of the changes recommended in 
the body of this report do not require huge amounts of resources.   
 
The senior staff must revise the undergraduate study program and take action to include 
engineering design and other attractive mechanical engineering courses in the first two 
years so that students are exposed at an early stage to the creative elements of the 
mechanical engineering profession.   In addition, self-education must be an important 
goal of engineering education, considering the need of practicing engineers to keep pace 
with the continuous advances in science, technology, and engineering practice.  
Engineering requires life-long self-education.   The committee finds that the 
undergraduate study program does not contain enough self-study and open-ended 
problems to nurture the students’ creative skills.  Classes should be structured to 
encourage active learning such as requiring students to use outside materials.  Such 
curricular and teaching pedagogy issues should be implemented within the next two 
years.  
 
The Committee is aware that all study programs operate under external constraints, in 
particular budget limitations. Nevertheless, it is the Committee's opinion that many of its 
recommendations can be implemented within the external constraints, by appropriate 
action of the authorities of the University and School.  
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Respectfully submitted, 
 
 
 
 
 

   
     

       Prof. William J. Wepfer          Prof. Alexander Solan 
                      Chairperson                    Co-Chair 
      
 
 
 
 

                                                      
 
Prof. Steven Dubowsky               Prof. Mordechai Perl                Dr. Joseph Sussman 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


