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ABSTRACT

Background

In 2013, the “5 x 2” initiative was launched in the wake of a substantial
decline in the number of new high school graduates who had taken the
five-unit exams in math, physics, chemistry, and technological subjects,
as well as a growing shortage in teachers of these subjects. This and
other initiatives, such as Giving Five and the Scientific Technological
Cadets, have borne fruit: Between the 2011/12 and 2018/2019 school
years, the number of students passing the five-unit matriculation exam
in mathematics (many of whom go on to enroll in STEM programs in
universities) rose by 10,200. In view of this upswing, some questions
arise regarding the expected increase in demand for university STEM
programs in the next five academic years (2021/2-2025/6), during which
the graduates are expected to enroll: To what extent will the number
of applicants to science and engineering programs increase in the next
five years? And will the resources currently available to the academic

Institutions be sufficient for coping with this increase?

Main Findings

An analysis of the patterns of university enrollment among people who

passed the five-unit matriculation exam in mathematics—particularly

iii
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enrollment in science and engineering programs—shows that most
of them indeed study these subjects and are overrepresented in them.
These patterns are expected to have a major impact on demand for
science and engineering programs in the next five years, and this demand
is very likely to increase substantially. Most of the increase in the number
of students passing the five-unit math exam can be attributed to the
stronger segments of society, who reside mainly in socioeconomically
well-off localities. This fact reinforces the assumption that most of
the recent graduates who passed the five-unit math exam are capable
of earning a degree in sciences or engineering. Assuming that these
patterns continue among the new graduates as well, we predict that in
the next five years demand for science and engineering programs will
exceed the current capacity of academic institutions by about 45%—a
figure that is close to the target set by the Council for Higher Education
(40%). However, there is some variation among the different STEM fields.
In the biological sciences, demand in the next five years is expected to
exceed current capacity by 44.3%; in engineering and architecture, by
38.6%, in math, statistics, and computer science, by 41.4%, and in the

physical sciences, by 83.4%.

To sum up the findings, in some high-tech fields in higher education
(e.g., computer science and the physical sciences), there is a large surplus
of qualified candidates, whereas in other STEM fields the situation is
better. In those fields that are more in demand—those characterized by
high salaries—the universities are having difficulty meeting the excess
demand and have been forced to raise their admission criteria. The main
obstacles to increasing capacity in these programs are insufficient senior
faculty, teaching assistants, and physical infrastructure. Recruiting new
faculty members is the biggest problem. Even though the universities
are given a free hand to recruit personnel, they are struggling due to
the cannibalization effect in the high-tech industry (private companies
“snatching up” the most talented potential faculty members). The
findings of this study show that this problem is likely to get worse in the
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next five years due to the surge in the number of students passing the
five-unit math matriculation exam and their subsequent enrollment in

academia.

Recommendations

The market failure in university high-tech programs will not be resolved
by the private sector. Only government intervention and adequate
budgeting can solve the problem of incentives (or more accurately, the
lack thereof) that is detracting from the budgeted institutions’ ability
to recruit faculty in STEM fields. A substantial increase in government
budgets is therefore essential for increasing enrollment in college and
university STEM programs. We recommend that the Ministry of Finance,
the Council for Higher Education, and academic institutions consider

implementing the following measures:

Ministry of Finance

(1) Offer generous scholarships and grants to students in high-tech fields
who commit to continuing for advanced degrees and then joining the

teaching faculty.

(2) Reexamine the salary policy in universities and public colleges so as to
take into account differences between supply and demand in the various

fields in academia and the labor market.

(3) Encourage investments and offer governmental and philanthropic
incentives to upgrade the physical infrastructure for science and

engineering programs in non-budgeted colleges as well.

1 There are precedents for this in the health system (e.g., in-demand
residencies, doctors in the periphery).

\%
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Council for Higher Education and Academic

Institutions

(1) Establish combined undergraduate/Ph.D. programs and employ
outstanding students in these programs as teaching assistants before
they complete their studies.

(2) Consider increasing the use of technology in university programs so
as to reduce the need for personnel and make faculty members more

accessible.

(3) Consider expanding the faculty by hiring experts from the private

sector to teach in universities in addition to working in industry.

(4) In the short term (i.e., during a limited transition period), in order to
cope with the immediate shortfalls, consider hiring faculty members

from abroad.
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