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Section 1:  Background and Procedures 

1.1 In the academic year 2018-19 the Council for Higher Education [CHE] put in 
place arrangements for the evaluation of study programs in the field of Physics 
in Israel.  

1.2 The Higher Education Institutions [HEIs] participating in the evaluation process 
were: 
• Ariel University  
• Bar-Ilan University 
• Ben-Gurion University 
• The Hebrew University 
• Lev Academic Institute 
• The Open University 
• Technion – Israel Institute of Technology  
• Tel Aviv University 
• Weizmann Institute of Science  

1.3 To undertake the evaluation, the Vice Chair of the CHE appointed a Committee 
consisting of1: 
• Prof. Steven Kahn: Committee Chair Stanford University, USA 
• Prof. Laura Greene National MagLab and Florida  

 State University, USA 
• Prof. Herbert Levine  Northeastern University, USA 
• Prof. Michal Lipson  Columbia University, USA 
• Prof. Yael Shadmi  Technion, Israel 

Ms. Maria Levinson-Or served as the Coordinator of the Committee on behalf of 
the CHE. 

1.4 The evaluation process was conducted in accordance with the CHE’s Guidelines for 
Self-Evaluation (February 2018). Within this framework the evaluation committee 
was required to: 
• examine the self-evaluation reports submitted by the institutions that provide 

study programs in Physics 
• conduct on-site visits at those institutions participating in the evaluation process 
• submit to the CHE an individual report on each of the academic units and study 

programs participating in the evaluation 
• set out the committee’s findings and recommendations for each study program 
• submit to the CHE a general report regarding the evaluated field of study within 

the Israeli system of higher education  

                                                           
1 The committee’s letter of appointment is attached as Appendix 1.  
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1.5 The evaluation committee examined only the evidence provided by each 
participating institution — considering this alongside the distinctive mission set 
out by each institution in terms of its own aims and objectives. This material was 
further elaborated and explained in discussions with senior management, faculty 
members, students and alumni during the course of each one-day visit to each 
of the institutions.2  

1.6 This report deals with the Department of Physics and Electro-Optics Engineering 
at the Jerusalem College of Technology – Lev Academic Center (JCT). The 
Committee's visit to JCT took place on June 13th 2019. The schedule of the visit is 
attached as Appendix 2. 

1.7 The Committee would like to thank the management of JCT and the Physics and 
Electro-Optics Engineering Department for their self-evaluation report and for 
their hospitality towards the Committee during its visit to the institution.  

Section 2:  Executive Summary 

The Jerusalem College of Technology is a religiously-oriented college that offers 
both BSc and a MSc programs that include physics. The unique combination of 
their Beit Midrash program and a technical education is highly attractive to 
significant segments of the Israeli populace. It has enabled JCT to make inroads 
into the recruitment of under-represented groups, specifically the Haredim, to a 
physics program. This is to be commended. At present, however, the degree 
programs are only open to men, a fact that is unfortunate and unsustainable. 

We have major concerns regarding the physics content of the JCT degree 
programs. In particular, they are coupled very strongly to one specific 
engineering discipline, electro-optics. Many courses that would be required of 
physics students at other universities are not required, and sometimes are not 
even offered. Instead, there is a whole range of engineering courses that cannot 
be considered physics. This situation is a serious problem at the BSc level, and is 
even worse for the newly-approved MSc degree. We therefore recommend that 
the curricula be re-evaluated in detail, and upgraded where necessary, possibly 
by replacing more applied courses with the missing courses in basic physics. 
These steps are necessary for us to support the continuation of these programs 
as Physics degrees. Relabeling the entire program as Applied Physics may also 
be a consideration. 

                                                           
2 Prof. Yael Shadmi did not participate in the visits to the Technion and to Ariel University or in the panel’s discussions 

concerning the evaluation of these institutions; Prof. Herbert Levine did not participate in the visit to Bar-Ilan or in 
the panel’s discussions concerning the evaluation of this institution; Prof. Michal Lipson did not participate in the 
visits to Weizmann Institute of Science, Bar-Ilan University, Jerusalem College of Technology, Ariel University and 
Ben-Gurion University. 
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Section 3:  Observations 

3.1 Introduction 

The Jerusalem College of Technology – Lev Academic Center is a unique 
institution in Israel.  It is dedicated to providing a serious technical education 
combined with, and in an environment consistent with, a formal religious 
education appropriate for ultra-orthodox students. The institution was founded 
in 1969 by Professor Ze’ev Lev, who was a leading scholar at the Hebrew 
University in magnetic resonance studies, following in the footsteps of this 
advisor at Columbia, I.I. Rabi. Lev sought to establish a physics program at JCT 
with an emphasis on electro-optics engineering, which he saw as a key field for 
the future. Ever since, JCT has educated an impressive number of students who 
have gone on to important positions in industry in electro-optics and related 
fields. 

3.2 Mission and Goals 

The mission of JCT is unique among the other Physics degree-granting 
institutions reviewed by our panel. Specifically, the institution is devoted, at the 
undergraduate level, to the combination of religious studies (Bet Midrash 
program) with traditional academic technical subjects. Because of this, it is able 
to attract a distinct demographic, especially including a large percentage of 
Ultra-Orthodox students.  

There are other significant differences from the other universities we have 
reviewed. JCT is a college rather than a university and is therefore subject to a 
different set of administrative rules. Importantly, the aforementioned religious 
orientation of the college necessitates gender separation. Male students study 
at the Lev campus, while female students study at the Tal campus. At present, 
the degree programs in Physics and Electro-Optics Engineering are only available 
for the male students, as the analogous program on the Tal campus was closed 
in 2015. In its place, a three-year BSc degree in physics and mathematics is being 
instituted for women, but this is primarily directed at preparing students to 
obtain a teaching credential in science education. 

At JCT, physics is closely tied to a specific engineering field (electro-optics 
engineering), unlike at other Israeli institutions, where physics can be pursued 
by itself, or in joint degree programs with other disciplines. This is consistent 
with a main goal of JCT as an institution, to prepare students to immediately 
enter the workplace upon graduation. As a consequence, there appears to be 
very little emphasis on physics for its own sake. Thus, in our view, the JCT 
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Physics program should really be viewed as a program in Applied Physics. We 
discuss that conclusion in more detail later in this report. 

3.3 Self-Evaluation and QA 

The self-evaluation report presented by JCT resulted from a long process that 
took almost a year of work, and which involved many key players. The report 
focuses on the progress made by the department over the last five years. A self-
assessment team was formed to coordinate the necessary activities. The team 
was led by Dr. Avi Karsenty, former head of the Department, and included Dr. 
Menashe Puterkovsky, head of the Instruction and Academic Quality Center, and 
Mrs. Sarah Teller from the Office of the Rector. Specific strengths and weakness 
were identified.   
 
Identified strengths included research collaborations with MIT and RIT, the 
establishment of new research labs and centers, and an open and encouraging 
culture for the benefit of the students. To help students find jobs, they 
established an Alumni LinkedIn website where positions in industry are listed, 
and many of their faculty members work with industry.  Identified weaknesses 
included the suspension of the analogous program on the Tal campus, the lack 
of external research funding, and the fact that some of the staff members do 
not have PhDs. 

 
3.4 Undergraduate Education 

Apart from math, chemistry and programming courses, the JCT required courses 
are representative of what one would typically associate with an applied physics 
or engineering program, as opposed to a traditional physics program. 

Very few of the courses are "standard" physics courses. The rest would be more 
appropriately classified as engineering or practical courses. Tellingly, Quantum 
Mechanics II, Electromagnetic Waves and Solid-State Physics II, which are 
usually considered to be core physics courses, are all elective at JCT, while many 
rather specific engineering courses are listed as required. 

The number of courses given in most semesters is unusually high, and many are 
just 2 hours of lectures per week, suggesting that the coverage may be more 
superficial than would be encountered at other institutions, at least for the 
physics. 

3.5 Graduate Education 

The MSc in Physics and Electro-Optics Engineering at JCT was approved by CHE 
only very recently. The classes for the MSc program meet only in the evenings 
on Thursdays and during the daytime on Fridays, making the program attractive 



 5 

for students who hold full-time jobs during the usual workweek. The set of 
mandatory courses is extensive, and rather specific, including such topics as 
biomedical equipment, spectroscopic measurements of blood oxygenation, and 
space observations, whereas the elective courses are more general, e.g. electro-
optics, nonlinear optics, and statistical data processing. This seems counter-
intuitive to us, as we would expect that the mandatory courses would cover the 
basic physics principles, while the electives would cover the applications. In any 
case, the set of courses offered is more generally characteristic of a pure 
engineering program, than it is of a physics degree. 

The department does offer engaging research opportunities to its master’s 
students on applied electro-optics topics that have some interesting physics 
components. The master’s students we talked to seemed happy with the work 
they were doing and did find the courses to be useful and engaging. 

Graduate students in the program receive stipends of 3,000 NIS per academic 
year, plus those enrolled in the research track are entitled to an additional 2,000 
NIS per month.  

3.6 Faculty and Human Resources 

JCT employs three levels of faculty members. There are four full professors, a 
number of PhD level tenure-track senior lecturers, and eight lower-level 
instructors, most of whom do not have PhD’s. The senior lecturers teach more 
than the senior faculty, consistent with national policy for higher education 
institutions in Israel. However, this creates an unfortunate conundrum, in that 
promotion to tenure requires evidence of excellence in research, but the 
teaching load, coupled with a general lack of resources for research, tends to 
make that very difficult to achieve for many of the senior lecturers. The result 
may mean that the institution will have difficulty retaining high-level individuals 
for these positions.  

At the instructor level, the salary scale is shockingly low, meaning that JCT is 
basically relying on the altruistic impulses of the people they have in these 
positions, who still play an important role in the educational aspects of the 
program. 

3.7 Research 

The tenured faculty members in the department all have active research 
programs, despite the fact that, as a College, research is not the primary focus of 
the institution. Their research efforts are varied, but in all cases are associated 
with applications of electro-optical techniques to real-world problems. Research 
results are presented at conferences and published in international optics 
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journals. In some cases, significant research collaborations have been developed 
with institutions both within and outside Israel. 

It has proven more difficult for the senior lecturers to establish productive 
research programs, given their heavy teaching load, and the lack of resources 
provided by the College. Several of these individuals have creative ideas of how 
they might continue or extend research that they pursued prior to coming to 
JCT, and they are eager to do so, given that a record of research publications is 
required for promotion. Interestingly, their fields of expertise are more diverse 
than those of the senior faculty, and they are generally closer to basic physics as 
well. Thus, if the senior lecturers were able to establish productive research 
programs, it would enhance the physics profile of the program as a whole. The 
department is supportive of their efforts, and it is willing to find lab space for 
their work, where required, but the lack of any form of research funding is a 
serious impediment. 

3.8 Students and Alumni 

There are about 30 BSc students per year that sign up for the Physics/Electro-
optics BSc degree program. Undergraduate students at JCT (Lev Campus) are all 
male and religious, and half their schooldays are spent in Torah Studies. The 
students we talked to were happy with the educational program, and they were 
attracted to JCT by its unique combination of religious and secular studies. We 
heard no very specific complaints about the curriculum. However, there is quite 
a large dropout rate. 

Given the nature of the institution, there are only limited opportunities for these 
students to get into any serious form of research. We did hear, however, that 
some students do manage to connect with faculty at other universities (primarily 
HUJI due to its proximity). The JCT faculty should be encouraged to facilitate 
such connections whenever appropriate.  

We also met with several graduates of the JCT BSc program. These included not 
only individuals working in military/industrial settings, individuals that were 
specifically brought in to talk with us, but also several of the junior faculty that 
had obtained their first degrees from JCT (and in one case through the Tal 
Women’s Campus component of the program when it still existed). These latter 
individuals had gone on to obtain advanced degrees at HUJI, and, in general, felt 
that they were reasonably well-prepared for their graduate courses. We do note 
that all of these advanced degrees were obtained in the Applied Physics 
department at HUJI, as opposed to the Racah Institute, which is not surprising 
given the aforementioned emphasis of the BSc program. Individuals who had 
gone on to industry positions felt that their training had indeed been successful 
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in preparing them for the varied professional roles that they have held. All told, 
the alumni we spoke to expressed clear satisfaction with the program. 

As the master’s degree program is very new, it has no alumni at present. The 
program is designed to appeal to individuals who want to work towards their 
degree while maintaining full-time employment. There is a clear demand for 
such a program, but the students’ interests appear less related to investigating 
physics as a natural science, than to getting a higher degree in engineering. We 
did not hear any specific complaints about the program, but on the basis of what 
we have seen, we do not consider this to be a viable option for students who are 
seriously interested in physics as a discipline.  

3.9 Infrastructure  

During our visit, we were provided a tour of both teaching and research lab 
facilities. In general, we found these to be in relatively good condition. They are 
equipped at a level which is appropriate for the research and teaching programs. 
The Department does not receive funding from the government to equip and 
maintain these facilities, so they are relying primarily on philanthropy and other 
sorts of funding. 

The general condition of the buildings is also acceptable. A new Nanotechnology 
Center for Research and Education has recently been established. 

3.10 Diversity 

One of JCT's primary goals is to make higher education accessible to various 
groups and sectors of society, including: immigrants from all over the world 
(especially Russia and France), Haredim, Ethiopian Jews, and religious women. In 
many cases, JCT is the only technical institution to provide these groups with an 
accessible technical education, combined with the religious agenda and gender 
separation that they desire. A pre-academic preparatory program has been 
established to provide students that are less prepared, and post-army students 
that have been away from academia, with an opportunity to complete 
matriculation and enter academic programs.   

Section 4:  Recommendations   

• Essential:  
o Reinvestigate the consistency of the curriculum with international standards for 

a Physics degree. Both the current BSc curriculum and the MSc curriculum are 
too focused on engineering and applications to be considered “physics 
programs” in the usual sense. Relabeling this as Applied Physics may be an 
appropriate fix, but the institution should seriously consider whether it is really 



 8 

interested in providing an education in physics as a discipline, or whether it 
would be better to simply consider these to be engineering degree programs. 
 

o Find a way to reopen the opportunity for a similar degree program on the Tal 
campus.  Gender separation may be a requirement of the ultra-orthodox 
community that JCT is designed to serve. But the policy should be “separate 
but equal”. We saw direct evidence that there are female students at JCT as 
interested in physics as their male counterparts, and they should have equal 
opportunity to pursue this field. 

 
 

• Important:  
o Evaluate ways to improve research opportunities for the senior lecturers. The 

educational program at JCT relies heavily on the senior lecturers, and these 
individuals should have the opportunity to develop and maintain a research 
program suitable for consideration of tenure. 
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Signed by: 
 
 

 

                                               

_______________ _______________   

Prof. Steven Kahn Prof. Laura Greene 

Committee Chair          

           

                                              

_______________                               _______________   

Prof. Herbert Levine                          Prof. Michal Lipson  

 

 

     

_______________                                  

Prof. Yael Shadmi                                        
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Appendix 1: Letter of Appointment
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Appendix 2: Visit Schedule 

 

 

 

Physics -  Schedule of site visit 
Jerusalem College of Technology 

Thursday, June 13 ,2019Participants 

09:00-09:30 Opening session with the head of the institution  Prof. Kenneth Hochberg 
Dr.  Menashe Puterkovsky 

09:30-10:00 Meeting with the Dean of the School of Engineering 
and Computer Science 

Prof. Shlomo Engelberg  

10:00-11:00 Meeting with the Head of the Physics Department Prof. Yoel Arieli  
Dr. Avi Karsenty 
Prof.  Isaac Leichter -  MSc                     

11:00-11:15 Break Closed-door meeting of the committee 

11:15-12:15 Meeting with senior academic staff 
 

Dr. Noah Salman 
Dr. Shimon Lerner 
Dr. David Schinfeld  

Dr. Talia Yeshua 
Dr. Shlomo Goldin 
 

12:15-13:00 Lunch (in the same room)  Closed-door meeting of the committee 

13:00-14:00 Tour of facilities: labs, classrooms, library, offices  

14:00-14:45 Meeting with BSc students  

14:45-15:15 Meeting with MSc students   

15:15-16:00 Meeting with Alumni  
 

Uziel Scheintop 
Gil Gorvitz 
Oshri Neriya 

16:00-16:15 Break Closed-door meeting of the committee 

16:15-16:45 Closing meeting with heads of institution, Dean of the 
School and Head of the Physics Department 

Prof. Kenneth Hochberg  
Prof. Shlomo Engelberg 
Prof. Yoel Arieli 
Dr.  Menashe Puterkovsky 


