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democratic state. A non-partisan think-and-do tank, the institute harnesses 
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research and recommendations by bestowing upon the Institute its most 

prestigious award, the Israel Prize for Lifetime Achievement.





Ta b l e  o f  C o n t e n t s

Introduction 

Chapter 1: 21st-Century Competencies 

Chapter 2: Adapting the Israeli Education System to the 

21st Century: Changes and Reforms 

Chapter 3: The Compatibility of the Israeli Education 

System with 21st Century Requirements: Description and 

In-ternational Comparison 

Chapter 4: Barriers Preventing the Adaptation of the Israeli 

Education System to 21st-Century Needs 

Chapter 5 – Insights and Recommendations 

Conclusion 

Appendices

Appendix 1: 21st Century Competencies: 

Knowledge, Skills, and Values 

Appendix 2: Teachers Scores on the PIAAC Test 

References

 

6

 13

 17

 

34

 

49

 

72

 

83

 

9

 96

 98

  

 

95

95

4

A st ca tp r



A B S T R A C T

Recent decades have seen extensive change in almost all aspects of 

modern life, and the education system – particularly schools, which are 

charged with educating future generations – is expected to adapt to 

these changes and equip students with the skills and abilities necessary 

for the 21st century. Many scholars of education have argued that in the 

21st century, the education system needs to shift its focus from teaching 

a defined body of content, using mainly repetition, to providing general 

competencies that will serve students throughout their lives. Multiple 

studies have explored the question of which capabilities students need 

most in order to cope with a changing world. The competencies cited 

include information management, critical thinking, creativity, innovation, 

problem-solving, cooperation, communication, technical-digital skills, 

self-direction, lifelong learning, ethical awareness, cultural awareness, 

and flexibility.

In Israel, as elsewhere, the need to adapt the education system to new 

realities has long been on the agenda of the country’s leaders. Over 

the years, many reforms have been introduced that sought to institute 

changes, with ten pedagogical reforms having been launched in the two 



7

decades between 1994 and 2014 alone. Yet despite these efforts, Israel’s 

education system is still struggling to adapt itself to contemporary needs. 

This struggle is evident in the large gap between the reforms’ declared 

goals and targets and what has actually happened in school classrooms. 

The findings of PISA and PIAAC testing also reflect a low level of academic 

achievement in the Israeli education system relative to education systems 

in many other countries, particularly among vulnerable populations – 

students from these groups do not seem to acquire core competencies. 

Even if it is true that too much importance is attributed to these tests, 

their results cannot be ignored.

Barriers to Adapting the Education System to the 21st 
Century and to Future Challenges

In order to promote effective reform of the education system we first 

need to examine the barriers that might prevent the implementation of 

such reform. According to a comprehensive literature review that was 

conducted for the purposes of this study, and based on the experience 

of experts in Israeli education, there are two main types of barriers to 

change in Israel’s education system:

A. Barriers due to resistance to change across various parts of the 

education system, and due to the difficulties involved in shifting from 

a system that operates according to traditional standards to a system 

attuned to the needs of the 21st century:

(1) The knowledge and competencies required of students by the 

matriculation exams, and the admissions requirements set by institutions 

of higher education, do not sufficiently reflect the competencies needed 

to cope with the challenges of the 21st century.
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(2) The education system has a preference for standardization and for 

well-defined testing, and there is insufficient autonomy at the local level – 

in schools and in local or regional authorities – for pedagogical innovation.

(3) School principals and teachers do not themselves have sufficiently 

strong 21st-century competencies.

(4) Teacher training institutions are not sufficiently adapted to the use of 

advanced teaching methods.

B. Barriers stemming from institutional and organizational factors:

(1) The education system is too centralized, and it is therefore difficult to 

implement policy that meets local needs.

(2) The Ministry of Education has an overly complex structure, with 

numerous departments that sometimes pursue different and even 

contradictory goals from one another.

(3) Frequent political changes make it difficult to pursue long-term goals. 

Often, reforms instituted by a certain political figure are halted or have 

their funding cut by his or her successor in office.

(4) srael’s population is especially heterogeneous. Various population 

groups have their own specific characteristics and needs, and it is difficult 

to implement uniform changes across the entire system.

Recommendations

Overcoming the barriers that hinder the adaptation of Israel’s education 

system to the challenges of the 21st century will require extensive in-

depth work that exceeds the boundaries of this study. Instead, we present 

below a series of initial recommendations. The changes they entail 

seek to transform Israel’s education system from one whose goal is to 

transmit a defined body of knowledge into a system designed to develop 

competencies. To address the institutional-organizational barriers to 

change, we also recommend the creation of a National Education Council.
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(1) Adapting the matriculation exams and the system of admissions to 

higher education to the needs of the 21st century:

(a) There should be a precise definition, in behavioral-executive 

terms, of the competencies that schools seek to engender.

(b) A clear dashboard should be created and implemented for 

measuring each of the necessary competencies using a variety of 

evaluation methods. The Ministry of Education and the leaders 

of the higher education system should reach agreement on the 

competencies that are essential for school graduates to have. They 

should work together to create suitable and advanced forms of 

testing and evaluation that will replace the matriculation exams 

and the current assessment methods used for admissions to 

higher education.

(2) Promoting 21st-century competencies among school principals and 

teachers:

(a) There should be much greater incentives for studying to 

become a teacher; in particular, the pay for new teachers should 

be increased.

(b) There should be greater oversight of teacher-training 

institutions, and the admissions standards and standards required 

for obtaining a teaching certificate should be raised.

(c) Reforms should be planned and implemented both in pre-

service teacher-training institutions and in the in-service teacher-

training system.

(d) Support should be given for the development of teacher 

communities of practice focused on implementing innovative 

educational technology in pedagogic practices. Incentives should 

be offered for the implementation of innovative technology – both 

positive incentives, such as grants, prizes, and public recognition; 
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and negative incentives, such as barriers to promotion and 

organizational sanctions.

(3) Implementing a systematic method for continuously updating 

curricula:

We propose formulating a model for continuously updating school 

curricula. The Ministry of Education and the Ministry of Labor and Social 

Affairs should be jointly in charge of this process, which will be based on 

the work of Shlomo Wax, Eli Eisenberg, and their colleagues (Wax et al., 

1988).

(a) Curricular adaptations should be made in accordance with 

the particular characteristics of the various study subjects and 

training areas.

(b) Updates should include all the aspects required for 21st-

century pedagogy: content, competencies, and approaches; 

teaching and learning methods; necessary equipment and physical 

environments for laboratory- and workshop-based learning; and 

methods of testing, evaluation, and feedback.

(c) The timing and frequency of curricular updates should be 

defined. Updates should be systemic and regular, and not carried 

out only following demands from members of a particular subject 

committee or in response to specific requests.

(4) National Education Council

In order to increase the stability of the education system, we recommend 

creating a National Education Council that will lead changes based on a 

system of long-term planning. The council will advance reforms across all 

sectors while collaborating with a diverse range of relevant organizations 

and agencies. We propose two alternative models for the council’s work:

(a) A council with executive powers based on the unification 

of several units in the Ministry of Education which are already 
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involved in reexamining the education system and in designing 

and leading long-term policy.

(b) An advisory council based on the models of the National 

Economic Council and the National Security Council, which 

operate under the aegis of the Prime Minister’s Office.
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As part of the rapid, sweeping changes taking place in the 21st century, 

many tasks that were performed by humans in the past are undergoing 

automation and digitalization. The virtual world has become central to 

daily life, and innovative technologies have opened a window to a variety 

of exciting opportunities. Yet it seems that the education system is 

not keeping up with the pace of change and is not preparing the next 

generation to meet the challenges ahead.

In recent decades, researchers in the field of education have shown that 

the pedagogical foundation that today’s schools give their students was 

adapted to the needs of the Industrial Revolution. At that time, most jobs 

required a standard set of knowledge and skills. Now completely different 

skills are needed. The education system must therefore abandon its focus 

on memorization of facts. These facts are now available by merely pressing 

a button or typing into a search engine. Instead, today’s education must 

develop the deep thinking that is required in a changing technological 

world (Schleicher, 2010).

Against this background, a lively debate is being held across the globe on the 

need to make a fundamental change in the education system and design 

programs that focus on the development and strengthening of relevant 

competencies, instead of teaching specific content. Many researchers 

think schools should focus on strengthening the competencies necessary 

for successful integration into 21st-century society and economic life. 

These include deep thinking skills (e.g., critical thinking, creativity, and 

problem-solving), digital skills (e.g., information management skills and 

the technical abilities required for use of advanced technology), and 

general life skills necessary in our changing world (e.g., cooperation, 

communication, self-direction, lifelong learning, ethical awareness, 

cultural awareness, and flexibility).

The educational approach that focuses on learning skills rather than 

content and information has taken hold in recent decades in many 

Introduction
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education systems around the world. In this field, Israel has been a 

pioneer. As far back as the 1970s, a reform was instituted in biology 

education (the Biotope project), with significant weight (in both teaching 

and assessment) given to individual research that promoted what are 

now defined as 21st-century competencies. Since the 1990s, the demand 

to adapt the Israeli education system to 21st-century needs has occupied 

an increasingly important place in the public discourse on the subject. In 

fact, no fewer than ten reforms have attempted to adapt various aspects 

of the education system’s pedagogical methods to 21st-century needs – 

on average, one reform every two years (in addition to structural reforms 

made in the education system during those years).

Despite the plethora of reforms, it seems that the education system has 

had difficulty achieving the expected results. Israelis score relatively poorly 

on international tests such as PISA (which tests students toward the end 

of their school years) and PIAAC (which tests young adults’ skills). It has 

been found that a particularly high number of students and graduates of 

the education system have not acquired competencies that are considered 

basic by international standards. Even in terms of the specific areas 

addressed by the reforms, the situation in Israel is bleak: the probability 

that an Israeli student will implement strategies based on rote learning is 

twice as high as the probability that s/he will implement strategies based 

on deep analysis of a problem (OECD, 2016). The situation is similar with 

regard to information and communication technology (ICT). Although 

we do not have enough information about the degree of integration of 

ICT applications in the schools or their rate of success, the existing data 

indicates that the technology used in schools is not appropriate for life 

in the world outside the classroom. (The teaching aids and exam aids are 

almost all based on paper booklets, writing in notebooks, and use of a 

standard class black- or whiteboard.) 

There is also room for improvement in terms of parental and student 

satisfaction. Parents in Israel are less satisfied than parents in most 
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developed nations, and most junior high and high school students do not 

think what they do in school is relevant to life outside the educational 

institution (RAMA, 2017b). 

We believe that in order to create real change in the education system 

and adapt it to the needs of a changing world, we must map out the 

fundamental barriers that prevent its adaptation to the 21st century and 

examine ways to overcome these barriers.

One type of barrier relates to the need to change the education system 

from the traditional format that focuses on acquisition of specific 

knowledge to a focus on improving competencies. The major barriers of 

this type are:

1. The competencies required for matriculation exams and for admission 

to institutions of higher education are not those needed to meet the 

challenges of the 21st century.

2. The education system tends toward excessive standardization, and the 

number of external tests detracts from deep pedagogy.  

3. School principals and teachers lack adequate mastery of 21st-century 

competencies.

4. Teacher-training institutions are not adapting adequately.

Another type of barrier relates to the institutional and organizational 

character of the Israeli education system and characteristics of Israeli 

society:

1. The education system is highly centralized, making it difficult to 

promote grassroots initiatives.

2. The education system and associated systems are so unwieldy that it 

is hard to implement reforms requiring cooperation among numerous 

entities and stakeholders.

3. The operation of the political system and frequent turnover of ministers 

obstruct formulation of a coherent, long-term policy. Instead of adhering 
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to the reforms of his or her predecessors, each minister aspires to launch 

a new reform that will be associated with him/her.

4. The extreme heterogeneity of the Israeli population impedes 

implementation of inclusive, system-wide reforms and detracts from 

their effectiveness.

In this document, we examine how the education system should go about 

adapting to the 21st century. In Chapter 1, we define what competencies 

are necessary today, relying on a broad literature survey and on interviews 

with researchers and experts in the field.1 In Chapter 2, we review reforms 

conducted in the Israeli education system aimed at adapting pedagogy 

to the 21st century. Chapter 3 looks at indicators for the performance of 

the system and examines its success in adapting itself to today’s needs, 

based on several indicators. In Chapter 4, we map out the main barriers 

that prevent the education system from adapting itself to these needs, 

and in Chapter 5, we offer several suggestions for improving the system’s 

performance so as to equip graduates to meet 21st-century challenges 

successfully.

1 Dr. Nir Michaeli, Prof. David Mioduser, Prof. Zipora Shechtman, 
Prof. Adam Nir, Prof. Ami Volansky, and Prof. Andreas Schleicher were 
interviewed for this study.
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21st Century Competencies

In order to determine what set of competencies the education system 

should impart to its students, we must first understand the present 

and future needs of the job market and society. This understanding is a 

major challenge to researchers and education professionals, and indeed 

an extensive body of research has attempted to map the competencies 

needed in the 21st century.

Research on 21st-century competencies focuses on examining the changes 

required to adapt skills used in the past to current and future needs, and 

identifying new skills that have become vital in the 21st century but are 

not taught in schools (Dede, 2010).2

In presenting policies to decision-makers for adapting the education 

system to current and future needs, the first task we face is to clarify 

the field of discussion – in other words, the terms used to describe the 

competencies of tomorrow. We find that the results of existing studies are 

problematic because they do not agree on the definition of the required 

competencies.3 In addition, studies may focus on varying characteristics 

of the same competencies, so that although the name of the competency 

they discuss is identical, the content it represents may differ. This 

phenomenon of people using the same terms to describe different 

things is known as the “reverse Tower-of-Babel problem.” Some assert 

2 This does not mean neglecting old, important skills that are taught 
to students. Rather, we must examine which of these are still relevant 
in the 21st century, which must be adapted, and which are no longer 
relevant today (Dede, 2010).

3 Furthermore, some have argued that defining 21st-century 
competencies is flawed, because the connections between teaching the 
competencies and the future performance of graduates of the education 
system are not well established in academic research (see National 
Research Council, 2012). 

Chapter 1
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that because of this ambiguity, many reforms worldwide have worked 

in opposite directions in their attempts to adapt education systems to 

21st-century needs (ibid.). Therefore, our first task in this study will be 

to outline a shared terminological framework based on a comprehensive 

literature review.

Defining 21st-century 
competencies               

In attempting to outline the set of competencies required in the 21st 

century, researchers usually rely on the distinction between abilities 

considered unique to human beings, or in which we reasonably assume 

that people have a significant advantage, and operations that computers 

or other machines can perform at a satisfactory level. The 20th century 

witnessed a steady increase in the number of jobs requiring the 

performance of non-repetitive operations. Simultaneously, machines 

began to take over the jobs that demanded repetitive operations. These 

jobs became irrelevant for people, or else those who did them had to 

adapt themselves to the new technological environment and develop a 

different skill set (Autor, Levy, and Murnane, 2003). This trend is expected 

to intensify (Jaimovich and Siu, 2012).

Many studies have identified specific competencies needed in the 21st 

century. In our study, we attempt to define 21st-century competencies 

based on the level of academic consensus regarding the necessity of each 

competency. For this purpose, we rely on a broad meta-analysis performed 

by Ester Van Laar et al. (2017). 

This meta-analysis examined seventy-five academic books and articles 

written between 2000 and 2016 that sought to characterize and define 

the competencies needed in the 21st century. Van Laar and her colleagues 

identified twelve main competencies based on the level of consensus in 
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the literature regarding the need for them (the numbers in parentheses 

indicate the number of studies that addressed each competency):

•	 Information 
management (31)

•	 Critical 
thinking (30)

•	 Creativity and 
innovation (29)

•	 Problem-solving (24)

•	 Cooperation (24)

•	 Communication (22)

•	 Technical and digital 
skills (18)

•	 Self-direction (16)

•	 Lifelong 
learning (10)

•	 Ethical 
awareness (9)

•	 Cultural 
awareness (9)

•	 Flexibility (8)

Meetings that we held with Israeli education researchers who study 

21st-century competencies corroborated our assertion that this list also 

reflects the competencies needed in the Israeli economy and society.

We may divide the 21st-century competencies into three types:4

1. Competencies that require deep thinking, in which humans have a 

relative advantage over machines.

2. Competencies related to familiarity with new technologies – these are 

particularly necessary in the digital world and in an environment based on 

information technology, which has become central in the world outside 

school.

3. Soft skills (emotional and social) – needed for individual and 

interpersonal behavior in a changing world (see Table 1).

4 Of course, we can sort 21st-century competencies in several 
ways. For example, the Partnership for the 21st Century (P21) project 
sorts them into learning and innovation skills; information, media, 
and technology skills; and life and career skills. In contrast, the 
Assessment and Teaching of 21st Century Skills (ATC21S) project 
divides them into ways of thinking, ways of working, tools for 
working, and skills for living in the world.
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Table 1 
21st-century competencies

Deep thinking 
skills

Technological 
skills

Life skills

Critical thinking Information 
management

Cooperation

Creativity and 
innovation

Technical and 
digital skills

Communication

Problem-solving Self-direction

Lifelong learning

Ethical awareness

Cultural awareness

Flexibility

According to the standard conception, each competency is composed 

of knowledge, skills, and values (for more detail, see Appendix 1). 

Competencies sometimes intersect, and sometimes a certain type of 

ability will be manifested in several competencies. Therefore, in this survey 

we have combined several abilities, as has been done in other studies. For 

example, critical thinking was combined with problem-solving, teamwork 

was combined with communication, and self-direction was combined 

with lifelong learning and flexibility.

Information management: ICT literacy                            

Our times have been designated the “information age,” and thus the 

competency that most studies identify as necessary for the 21st century is 
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the ability to manage information. This is also called “information literacy” 

or “information and communication technology literacy” (“ICT literacy”).

Information literacy is needed because in modern times, people have 

been transformed from passive, limited consumers of information to 

active consumers. We have the ability to use the enormous databases 

available on the internet and to analyze and organize this information 

systematically so that it will be easy to retrieve and process. In order 

to filter information based on its relevance, the reliability of the data 

and its sources, and ethical considerations, a high level of information 

management is needed (Binkley et al., 2012).

Today, the ability to manage information is not expressed only in the ability 

to search for and process texts, but also in the ability to handle various 

types of information. Individuals must be able to obtain quantitative 

data and present it in an informative manner; retrieve information from 

social networks and learn from it (for example, about diverse opinions); 

and obtain information on digital applications and how to use them. 

Accordingly, this competency entails the ability to organize information 

obtained from several databases and to cross-check sources; the ability 

to find innovative technological applications and use them effectively; 

and the ability to take advantage of direct, unmediated access to relevant 

individuals and organizations through the internet. For this reason, the 

literature emphasizes the need for ICT literacy (Trilling and Fadel, 2009).

In addition to practical skills, ICT literacy requires social understanding and 

an ethical approach appropriate for the information age. For example, it 

is important to understand the ethical and legal aspects of technology – 

including the implications of collecting and disseminating types of 

information depending on their level of sensitivity, and awareness of the 
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risks involved in the digital medium and communication with strangers 

(ibid.).5

Critical Thinking and Problem-Solving

Another competency considered particularly necessary for the 21st century 

is the ability to think critically and methodically and to solve problems, 

especially in situations of uncertainty. There are many definitions of critical 

thinking, but the most widely accepted one in the literature is by Diane 

Halpern: “Critical thinking refers to the use of cognitive skills or strategies 

that increase the probability of a desirable outcome. Critical thinking is 

purposeful, reasoned, and goal directed. It is the kind of thinking involved 

in solving problems, formulating inferences, calculating likelihoods, and 

making decisions. Critical thinkers use these skills appropriately, without 

prompting, and usually with conscious intent, in a variety of settings” 

(Halpern, 1999, p. 70).

Critical thinking is manifested in cognitive and analytical abilities 

required for methodical analysis of arguments and approaches in order 

to determine their validity. Critical thinking also demands a skeptical 

attitude and willingness to allocate resources to studying the assertions 

and approaches presented and their core underlying assumptions. In 

addition, it requires willingness to examine related details and evidence 

in depth (Cottrell, 2011).

Although it may seem that analytical abilities and a critical approach are 

in large part individual personality traits, they are also derived from the 

tools and experience that a person acquires. For example, Stella Cottrell 

asserts that learning rules of logic and practicing identification of flaws 

in various types of arguments can increase the tendency toward critical 

5 We will discuss this aspect in depth below in the section on 
ethical, social, and legal awareness.
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thinking (ibid.). Furthermore, different systems are characterized by 

varying levels of openness to disagreement and to attempts to challenge 

consensus. Thus, in the 21st century, educational systems must encourage 

open discussion, systematic examination, and even the questioning 

of conventions (Halpern, 2013). This competency largely overlaps with 

flexibility and self-direction, which we will discuss further below.

Creativity and innovation

In the 21st century, machines perform a wide variety of repetitive actions or 

operations that can be described methodically, and this trend is expected 

to increase. Thus it seems that the relative and absolute advantage of 

humans lies in their creativity and innovation. As modern technology 

enables us to reproduce and disseminate new ideas on a large scale, the 

return on creativity and originality is unprecedented (Brynjolfsson and 

McAfee, 2014).

The accepted definition of creativity was written by Robert Sternberg 

and Todd Lubart. In their view, “creativity is the ability to produce work 

that is both novel (i.e., original, unexpected) and appropriate (i.e., useful, 

adaptive concerning task constraints)” (Sternberg and Lubart, 1999, p. 3).

Creativity and innovation show a large degree of overlap with 

entrepreneurship, which is expressed in the ability to identify opportunities 

for creating value through innovation and to develop projects that result 

in the expression of creativity (Fayolle and Gailly, 2008). Learning and 

practicing entrepreneurship is likely to enable creative people to bring 

innovative products into being. Against this background, it should be 

emphasized that entrepreneurship is considered a particularly vital ability 

in the 21st-century job market (Lackéus, 2015).

According to Plucker, Beghetto, and Dow (2004), in order to make creativity 

and innovation possible, we must combine individual approaches and 
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abilities, a work process that allows for the expression of creativity, and 

an environment that supports innovation and permits non-standard trials 

and failures.

Cooperation and communication

Today’s job market emphasizes the need for cooperation and teamwork in 

order to handle complex tasks. In the past, effective cooperation usually 

required direct interaction among people who were physically present in 

the same location. Today, however, due to globalization and the ubiquity 

of digital communication tools, opportunities abound for cooperation 

among individuals in different locations (Friedman, 2005; Plucker, 

Kennedy, and Dilley, 2015).

Efficient work in groups requires the development of cognitive as well 

as social abilities. Cognitive abilities include good language abilities, 

as a command of foreign languages (particularly English) has become 

increasingly important. They also include the ability to manage projects, 

efficient division of tasks, and integrative learning based on maximum 

utilization of the knowledge and cognitive resources available in the group. 

Social abilities include various types of communication abilities, not only 

verbal ones; proactivity; the ability for self-expression within group work; 

a broad vision of the group work; and an understanding of correct social 

functioning (Plucker, Kennedy, and Dilley, 2015; Griffin and Care, 2014).

Technical and Digital Skills

The research literature is divided as to which technical skills the education 

system should teach its students in the 21st century. On one hand, due 

to rapid changes in the job market and social structure, many researchers 

emphasize that these skills must be as general as possible. In their view, 

the education system should not teach skills that rely on specific existing 

technologies (see, e.g., Griffin and Care, 2014; World Economic Forum, 
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2016, pp. 19–26). On the other hand, other researchers have demonstrated 

that certain technical-digital skills, such as a command of internet 

applications, are becoming vital, and lack of these skills may lead to a gap 

that will be particularly difficult to overcome in adulthood. According to 

some, acquiring certain technical-digital skills and practicing them from 

a young age is comparable to learning a native language. Thus acquiring 

these skills at a young age allows for easy, successful, intuitive use (“digital 

native”), which is not the case when one acquires them when older (see 

Prensky, 2001). Furthermore, technical literacy makes it easier to acquire 

additional technical skills later. For example, someone who already knows 

one programming language will find it easier to learn a second one (ibid.).

The literature addresses a broad range of technical skills required in the 

digital age – from the use of an internet browser; through downloading, 

saving, and uploading types of information; to the use of advanced digital 

tools and much more (van Deursen, Helsper, and Eynon, 2016). Children 

who grow up in a digital environment will acquire many of these skills 

naturally, just as they learn a language.6 But other skills of this type require 

active practice. Researchers assert that the education system must teach 

these skills so that fluency in them will be as intuitive and complete as 

possible (Prensky, 2005).7

6 Disadvantaged populations do not always have access to technology 
and do not receive sufficient training from their environment. 
Therefore, they are at a disadvantage even for skills that most 
people acquire naturally. The public education system thus bears the 
responsibility to verify that the entire population has access to 
technology, and to impart basic skills from a young age to those who 
lack adequate exposure outside school.

7 We may argue that it is appropriate to contrast the study of 
technical and digital skills, such as programming, with the study 
of other core subjects, such as math. For the latter, there is a broad 
consensus that studying them from a young age makes possible an 
intuitive command of these subjects that is not necessarily possible 
when they are first studied at a later age. 
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Self-direction, lifelong learning, and flexibility       

Many researchers describe the modern era as one of increasing 

uncertainty. Graduates of the education system will be required to adapt 

to the unknown, to be versatile, and to progress along with the changing 

world (Prensky, 2012).

Change is more rapid in the modern job market than in the traditional 

one. For example, studies have shown that the job market is gradually 

becoming more fluid. Employees are switching from one place of work 

to another at an increasing pace (Bureau of Labor Statistics, 2017). Non-

standard work contracts, permitting employees to work at several flexible 

jobs for more than one client or employer, are more common (Moshe, 

2015). Occupations are also changing and will continue to do so: they are 

increasingly based on technology, and more and more occupations are 

disappearing as people are replaced by machines (Barber and Mourshed, 

2007; World Economic Forum, 2016; OECD, 2017b). Thus, during their 

lifetime, graduates of the education system will have to acquire new skills 

and occupations to remain relevant in the modern job market (Frey and 

Osborne, 2013; Madhala-Brik, 2015).

Self-direction and lifelong learning are based on knowledge and skills such 

as the ability to search for, manage, and acquire relevant content and the 

ability to implement new learning strategies. The education system must 

teach all these. In addition, the 21st-century worker must have cognitive 

flexibility, the ability to take initiative, and awareness of changes in the 

environment (Uzunboylu and Hürsen, 2011).

Ethical, social, and legal awareness

Life in the information age offers the next generation new, exciting 

opportunities. The broad accessibility of digital tools and databases gives 

significant power to every individual. But alongside the great potential of 



27

these innovations, dangers are present as well. For example, minors have 

almost unlimited access to digital tools and databases, and this is very 

difficult to control.

These dangers are derived largely from the characteristics of the digital 

environment. One major difficulty concerns privacy: information uploaded 

by digital means can spread extremely widely. It is thus important that 

individuals who consider uploading information to the internet be aware 

of the dangers involved, including the ethical and legal consequences 

of spreading information about others (Straker, Pollock, and Maslen, 

2009). These consequences are liable to be long-term. Information made 

available on the internet often remains there for many years and can stain 

people’s reputation permanently, even if they wish to remove it (Mayer-

Schönberger, 2011).

Due to the extensive use of social media networks, it is particularly 

difficult to identify unethical behaviors and address them. Because adults 

have a limited grasp of digital content worlds, they are hard-pressed to 

provide an adequate response. For example, physical bullying, which is 

easier to monitor, is decreasing, while internet bullying is becoming more 

common and is often ignored (Law et al., 2012; Hymel and Swearer, 2015).

Researchers assert that we must pay special attention to examining 

the ethical consequences and social impacts of future technological 

developments. Today, public attention is drawn to artificial intelligence 

applications, expansion of the intersection of the internet and daily life 

(the “internet of things”),8 3D printers, and technologies for improving 

8 The internet of things (IoT) is a network of physical objects 
connected to the internet. It is used for the collection and exchange 
of information, for improving the functioning of the objects 
themselves, and for adapting the objects to their owners’ individual 
needs (Xia et al., 2012).
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brain function.9 Alongside the many benefits of these technologies, their 

implications for society and their appropriate use remain unclear and 

elicit concerns (Schwab, 2017). In this context, the European Union has 

emphasized examining the ethical, legal, and social aspects (ELSA) of 

technological developments, partly through recommendations to adapt 

curricula so that they address the ethical issues.

In order to meet the ethical and behavioral challenges of the modern age, 

students must develop the independent ability to identify ethical issues 

and behaviors that are ethically, socially, and legally problematic. This 

ability can and should be taught in schools.

Cultural awareness

In the wake of globalization processes and the international spread of 

information technologies, global cooperation has become more common, 

and sometimes even vital. Clearly, then, it is important to develop cultural 

awareness and an understanding of how to communicate appropriately 

with people from other countries and cultures (Yang et al., 2014). 

Accordingly, some researchers maintain that in the 21st century, 

individuals will become “global citizens.” Every individual will need broad 

knowledge of language and high-level communication skills. Knowledge 

of culture, history, geography, and economics will also be useful.10

9 For example, some have mentioned the possibility of supplying 
materials that improve the brain’s abilities or inserting implants 
that improve brain functions (Morgenstern, Pinto, and Asher, 2016).

10 Support for this assertion was provided in our interview with Adam 
Nir, former head of the Graduate Program in Educational Administration 
Policy and Leadership at the Hebrew University of Jerusalem. Nir 
emphasized that it is vital for graduates of the education system to be 
able to scrutinize local conditions and changes taking place in them 
through a global lens (interview on January 23, 2018).
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Globalization thus presents challenges to the education system. One 

important challenge relates to the tension between local cultural 

characteristics specific to each nation and people, which the public and 

state want to preserve, and global characteristics, adoption of which can 

be beneficial on both the individual and the societal levels. This tension 

is called “glocalization.” In the global age, it is essential to systematically 

examine changes – or trends – taking place in the world, and to evaluate 

the benefits that can be derived from adopting them and the difficulties 

that they can cause. We must also understand how to adopt them and 

identify the best way to join global trends (Brooks and Normore, 2010).

Teaching 21st-century 
competencies                 

A survey of the academic literature on 21st-century competencies 

indicates that the present-day education system must emphasize 

the teaching and strengthening of competencies, instead of the past 

emphasis on content.11 An education system that does not adapt itself 

to 21st-century needs will not only fail to contribute to teaching these 

competencies (some argue that some of these competencies cannot be 

taught at all), but is even likely to prevent individuals from realizing their 

potential. In other words, an education system that does not welcome 

the changes is likely to become a barrier that prevents its graduates from 

adapting to tomorrow’s challenges. Pedagogical researchers note several 

11 This transition is particularly challenging. We lack systematic 
studies on curriculum units that have succeeded in teaching 21st-
century competencies in the long term. Although some curriculum units 
have brought about improvement in 21st-century competencies, no 
evidence has been found to indicate that these units were able to teach 
these competencies in such a way that students could implement them in 
areas not addressed by the curriculum (National Research Council, 2012).
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characteristics that education systems must adopt in order to contribute 

to teaching 21st-century competencies.

Using digital tools

Many digital pedagogical tools can contribute greatly to learning processes. 

These include educational software, which can be much more effective 

than standard workbooks and textbooks; modern data analysis tools; and 

tools to enable teachers to communicate effectively with students, parents, 

and others. The education system must adapt itself to the modern world 

and take advantage of the pedagogical opportunities offered by these tools. 

Furthermore, since digital tools play a central role in the world outside the 

school, ignoring them is likely to render schools irrelevant (and this might 

already be happening today) (Christensen, Johnson, and Horn, 2010). 

Transferring the source of knowledge 
from teachers to the internet                  

With infinite information available on the internet, the teacher is changing 

from an authority who possesses knowledge to a figure whose role to 

is help students find and analyze information that comes from several 

sources. This change may be manifested in focusing instruction on the 

processing and analysis of information that students obtain from external 

sources. The teacher is transformed from lecturer to mentor and “maker,” 

and supports students in independent processes of learning, research, and 

creation (Hobbs and Moore, 2013). In summary, the teacher is supposed 

to impart to students independent study skills that will enable them to 

continue learning relevant and necessary fields of knowledge, even after 

the end of their formal studies (Ran and Sperling, 2016).12 

12 This teaching method is called the “flipped classroom” (Ran and 
Sperling, 2016).
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Transition from instruction in specific subjects 
to interdisciplinary and multidisciplinary studies

At present curricula are mostly based on division into disparate subjects. 

This approach leads to narrow, sometimes simplistic perceptions of fields 

of study and types of possible solutions to problems.

Researchers emphasize that a curriculum that seeks to teach students 

21st-century competencies must encourage interdisciplinary and 

multidisciplinary studies. This requires integration among disciplines, 

both in terms of the content taught and in terms of the methods used 

to analyze the content. For example, a certain event can be studied 

from historical, geographical, economic, and sociological perspectives. A 

natural phenomenon may be analyzed using math, physics, chemistry, and 

biology, as well as relevant technological tools. Students can even address 

the philosophical, social, and economic aspects of the phenomenon.

Researchers point out the advantages of interdisciplinary and 

multidisciplinary studies and their contribution to the development of 

critical, creative, and flexible thinking, as well as to teaching collaborative 

skills that take advantage of the involvement of teachers specializing in 

various disciplines. Such studies are important for developing learning 

competencies that will serve the student throughout life (see, e.g., Fogarty 

and Pete, 2009).

Project-Based Learning (PBL)

In the present education system, acquisition of specific knowledge is 

considered the foundation of the pedagogical process; it allows for 

systematic learning and clear evaluation of the outcomes of learning. An 

alternative, which is better suited to 21st-century demands, is learning  

based on problem-solving and projects. This type of learning develops 

students’ curiosity and enables them to acquire and practice 21st-century 

competencies. Students assimilate knowledge and competencies through 
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experiential learning that is relevant to them and to each individual’s 

unique world.

Critics of the traditional education system argue that frontal education 

methods and the demand that students be tested on specific material 

promote ways of functioning that are no longer necessary in the 21st 

century. They say that traditional pedagogy encourages conformism 

and rigid thinking, and that relying on memorization leads to superficial 

learning, mainly because the material learned is considered irrelevant 

to real life and is forgotten quickly after the exam. Furthermore, these 

teaching methods are likely to detract from students’ motivation to work 

hard on their studies. In contrast, pedagogy that is based on projects 

and research encourages curiosity and gives preference to practical 

experimentation. It gives students the freedom to add value to the topics 

of study, encourages creativity and cooperation, and motivates students 

to produce quality products in an experiential manner. The educational 

experience is internalized and its impression is evident even after 

completion of the project (Krajcik and Blumenfeld, 2006).

Individualized pedagogy

Another significant disadvantage of traditional pedagogy has to do with 

the standardized instruction that it provides. It is based on uniform 

curricula and almost never takes into account each student’s individual 

traits, strengths, and weaknesses. This is a characteristic of the mass 

education system that was created during the Industrial Revolution and 

fit the needs of that historical period.

In the traditional education system, students are sorted into classes 

primarily by age. Teaching hours are divided among students uniformly, and 

all students in a class take the same exams. Today, thanks to technological 

advances, it is easier to identify the unique traits of each student and to 

formulate a curriculum that is tailored to each student’s talents and needs.
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The research emphasizes that individualized pedagogy is particularly vital 

in education systems such as Israel’s, which is highly heterogeneous and 

plagued by large disparities, and where many students have difficulty 

meeting the standard requirements (Tomlinson et al., 2003).

Conclusion

Our examination of the challenges and opportunities anticipated for 

graduates of the education system in the 21st century reveals that the 

ability to predict future requirements accurately is increasingly complex 

and difficult. In truth, only one thing is clear: the social, economic, and 

employment environment in which graduates are expected to live is due to 

change significantly, and we cannot predict it with a high level of certainty.

Therefore, as education researchers repeatedly stress, the 21st-century 

education system must transfer its emphasis from “industrialized” learning 

of specific knowledge to the teaching of competencies that will enable 

graduates to adapt to an unknown, changing environment. The content 

learned in school should be transformed from a pedagogical objective to a 

pedagogical tool: instead of being required to complete their studies with 

a specific body of knowledge, students should use the educational content 

for the purpose of learning and practicing competencies.

This transition is particularly complex. It requires students, teachers, and 

principals – the entire system – to accept and adapt to these changes.
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Adapting the Israeli Education System to the 21st 

Century: Changes and Reforms

The need to adapt the education system to changing times has been at 

the forefront of the public discourse for many years. The functioning of 

the education system and the growing disparity between what happens 

behind school walls and in the world outside seems to provoke constant 

dissatisfaction. Against this background, a broad range of reforms were 

implemented in the Israeli education system in the late 20th and early 

21st centuries. These reforms were intended, at least officially, to teach 

students 21st-century competencies. Most of them emphasized methods 

of “deep” pedagogy that encourage higher-order thinking.13 Some sought 

to introduce digital applications in schools. Others focused on improving 

the skills measured on international comparative tests. Still others worked 

to broaden autonomy and flexibility in schools. The following is based on 

the survey of Adam Nir et al. (2016).

The Reform 
in Biology Education (1970s)

Israel can be considered a trailblazer in the assimilation of what are now 

known as “21st-century competencies” in pedagogy and evaluation 

methods. As early as the 1970s, a reform was introduced in biology 

education, with emphasis on learning through individual research. The 

main points of the reform were a change in teaching methods, professional 

development of biology teachers, and changes in methods of evaluating 

13 According to Bloom’s taxonomy, the classification of objectives 
based on the level of thinking that they require is: knowledge, 
comprehension, application, analysis, synthesis, and evaluation. See 
Bloom et al., 1956.

Chapter 2
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students. Two additions were made to the standard matriculation exam: 

a practical exam in the research laboratory and an individual research 

project on a biotope. These two additions were worth 40% of the final 

grade. These changes are still in effect today, and the evaluation methods 

in biology teaching are an important model for testing in-depth learning 

skills.

Tomorrow 98 (1993–1998)

The Tomorrow 98 reform was based on the 1992 report of the National 

Committee for Science and Technology Education, headed by Prof. Haim 

Harari. The committee’s goal was to advance science and technology 

education in Israel in preparation for the 21st century. The reform 

focused on teaching math, technology, and sciences in junior high and 

high school. It sought to foster learning through research, acquisition of 

thinking skills, project-based learning, and the assimilation of learning 

and evaluation strategies in the education system. The reform had several 

main emphases:

1. Instituting an interdisciplinary approach to core topics, giving teachers 

more autonomy to teach several STEM subjects together

2. Encouraging the study of science and technology outside school as well 

and making this accessible to broad populations

3. Incorporating computers in teaching; funding the opening and 

upgrading of computer classrooms

4. Providing teacher-training and professional development; developing 

teacher communities as part of academic centers for teachers.

Evaluations have found that this reform did not make much of a difference 

(Fortus, Mualem, and Levy Nahum, 2009; Klein, 2016). Interdisciplinary 

pedagogical methods were not implemented. Teacher-training models 

were almost never implemented. The curriculum units that were 
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developed are used very infrequently. Despite the investment in the 

physical infrastructure of schools and equipment, there is still a wide gap 

in this respect between Israel and other developed nations.14

The Ben-Peretz Committee 
and Matriculation 2000 (1994)

A committee headed by Prof. Miriam Ben-Peretz proposed changes in the 

structure of the matriculation exams and in the manner of evaluating 

students. The committee concluded that the matriculation exams place 

heavy pressure on teachers and students and do not allow for in-depth 

learning and the development of unique, creative thinking. It therefore 

recommended giving schools greater autonomy with respect to evaluation 

methods that are appropriate for the students and for in-depth learning. 

To this end, the committee recommended authorizing experimental 

schools to evaluate students autonomously in a small number of subjects 

instead of using matriculation exams. Experts would be appointed to 

support these schools.

In the wake of these recommendations, the experimental project 

“Matriculation 2000” was launched. The project functioned in twenty-two 

schools and in several subjects. An evaluation study noted that it was a 

success (Dori, 2003): students who had participated in the project handled 

unfamiliar content better than the control group in all subjects examined.15

14 For an international comparison of the use of advanced 
pedagogical aids, see OECD, 2017a.

15 The schools that participated in the project were chosen based on 
proposals that they submitted, which demonstrates high motivation 
among their teachers. We therefore do not know whether we can use this 
experiment to draw conclusions about how effective the reform would 
be in schools required to implement it. 
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Despite the success of the project, it was not expanded to include 

additional schools; instead it was terminated due to political changes 

and budget constraints. Most of the recommendations drawn up by the 

committee were included in Circular 20 by the Director-General of the 

Ministry of Education (below), but they were not implemented.

Director-General’s 
Circular 20 (1995)   

After the Ben-Peretz Committee, the Ministry of Education established 

another committee headed by Prof. David Gordon, chair of the 

Pedagogical Secretariat. The committee’s mandate was to implement 

the recommendations of four previous public committees – the Harari 

Committee, the Shenhar Committee, the Kremnitzer Committee, and 

the Ben-Peretz Committee. Based on these recommendations, the 

new committee would make a significant change in the secondary 

education curriculum. The committee emphasized several aspects: 

treating secondary education in junior high and high school as a six-year 

pedagogical continuum, changing and diversifying evaluation methods 

(Van Leer, 2007), and inculcating 21st-century skills (Nir et al., 2016). The 

committee’s recommendations were never implemented.

The Reform 
in Teaching Reading (2000)

Due to findings regarding deficiencies in reading comprehension, 

particularly among disadvantaged socioeconomic groups, a committee 

was formed to examine methods for teaching reading in Israel. The 

committee recommended switching to teaching methods that promote 

in-depth comprehension of texts, changing evaluation methods, changing 
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teacher-training, allocating resources differentially so as to strengthen 

the weaker segments of society, and budgeting additional resources for 

the system (Ben Sasson-Furstenberg, 2001). A steering committee was 

established, and as a result the method of teaching reading in first grade 

was changed.

The Dovrat Committee (2005)

Due to a sense of crisis in the education system, and with the goal of 

reorganizing the entire system, in 2003 a task force was formed that 

included high-level individuals from several sectors, including high-tech 

and business. The committee’s report, approved by the Government 

in 2005, recommended far-reaching changes in the education system: 

in school infrastructure, in the evaluation of schools (the National 

Authority for Measurement and Evaluation in Education, known by its 

Hebrew acronym RAMA, was established), and in teachers’ work and 

compensation (Blass, 2011). The committee sought to apply these changes 

along with increasing the pedagogical autonomy of principals in their 

schools. However, the report did not address pedagogical changes, such as 

changes in teacher-training methods, teaching methodologies, learning, 

and evaluation of students (Nir et al., 2016). Due to opposition from the 

teachers’ unions, little of the report was implemented other than the 

establishment of RAMA. Nevertheless, organizational reforms in the years 

following publication were largely based on the report (Blass, 2012).

The Pedagogical 
Horizon Policy (2006–2009) 

From 2006 to 2009, the Ministry of Education decided to change the focus 

of the education system to emphasize the principles of learning instead 
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of improving grades. Rote learning would be replaced by in-depth learning 

of material. This program, led by Prof. Anat Zohar, chair of the Pedagogical 

Secretariat, was aimed at promoting the teaching of higher-order thinking 

skills. Students would be active, while learning would be experiential and 

relevant. Students would develop a deep understanding of the content 

and the ability to analyze it actively.

To implement the program, the Ministry drew up a list of skills that 

contribute to developing higher-order thinking (Zohar, 2013). The list 

included: 

•	Distinguishing between essential and non-essential issues 

•	Organizing and mapping out information and knowledge 

•	Seeking reasons for things

•	Making comparisons and drawing conclusions from the comparisons 

•	Identifying different and even opposing viewpoints 

•	Finding proofs, explanations, and justifications for arguments 

•	Solving problems

•	Using metaphors and analogies appropriately 

•	Uncovering the underlying assumptions of an argument 

•	 Choosing a research topic and researching it up to the stage of 

disseminating the knowledge acquired 

•	Using databases wisely and choosing relevant information to solve a 

problem 

•	Assessing the reliability of information sources 

•	Distinguishing between opinions and facts, assumptions, conjectures, 

and beliefs 

•	Making sound, reasoned decisions

In practice, the reform was implemented on three planes: Changes 

were made in the curriculum, and study materials were introduced 
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that required independent thinking. Twenty-five thousand teachers and 

teacher trainers received professional training. The national Meitzav 

achievement tests and the matriculation exams were revised to test for 

in-depth learning. The Ministry of Education continued supporting this 

policy even after a new minister took office in 2010. The principles of the 

program formed an important component of the reform called “Israel 

Moves Up a Grade: Transitioning to Meaningful Learning,” launched in 

2013. This program continues to be influential today (Nir, 2017).

Policy for Improving Achievements 
and the National Program 
for Adapting the Education System 
to the 21st Century (2009–2013)         

In 2009, the Education Ministry launched two reforms. One was 

aimed at improving achievements. Emphasis was placed on students’ 

achievements and on increasing the accountability of the pedagogical 

staff, especially with respect to success on national achievement tests 

(“Meitzav”) and international tests (PISA and TIMSS). Changes were 

made to the curriculum and additional resources were budgeted for a 

limited number of core subjects. Rigid quantitative standards were set for 

measuring pedagogical processes.

The second reform attempted to adapt the education system to the 21st 

century. It focused on promoting ICT in schools and defined 21st-century 

competencies.16 In fact, however, the focus was on promoting technology-

based learning, especially providing schools with technological 

equipment and establishing the required infrastructure. Accordingly, clear 

16 The definition was based on a survey of competencies as part of 
the Partnership for the 21st Century (P21) project.
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pedagogical guidelines addressed ways of teaching ICT competencies and 

the ability to function in a digital environment, and determined which 

competencies students would need (Israel Ministry of Education, 2012).

Some people maintained that increasing the pressure to meet the 

demands of the curriculum and improve measurable achievements would 

detract from teachers’ efforts to teach material in depth and encourage 

superficial learning (Zohar, 2011; Nir et al., 2016). Others stated that these 

reforms did not encourage instilling skills related to in-depth learning, 

partly due to the absence of practical guidelines for teaching the skills in 

question. Despite the criticisms of the reform, scores on the PISA exam 

improved significantly. 

The Transition 
to Self-Management (2010–  )

In the 1970s, the Education Ministry began decentralizing the education 

system and transferring authority from the Ministry to schools. Since 1996, 

the Ministry has permitted elementary schools to manage themselves 

independently. In 2004, however, the transfer of new schools to this type 

of management ceased (schools that had already received administrative 

autonomy kept their powers). In 2010, a decision was made to return 

to self-management, with the program beginning as a pilot. In 2011 a 

supervisory body was established for schools under self-management. In 

2014, the program was expanded to almost all official elementary schools. 

A RAMA study was conducted to evaluate implementation of the program 

(Winninger, 2017).

The program increased schools’ pedagogical, organizational, and budgetary 

autonomy and emphasized the accountability of the pedagogical staff. 

Advancement of the program was based on evidence that education 

systems whose students do well on international tests and that adapt 
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optimally to current needs are characterized by decentralization and a 

high level of autonomy for the local echelon within the schools and in the 

regional government (Israel Ministry of Education, 2012). 

Evaluation of the program revealed that pedagogical staffs tended to 

express positive attitudes toward the idea of autonomy, but autonomy 

was not found to make a significant pedagogical difference (RAMA, 

2013). A study of the functioning of schools that had participated in 

the program since its inception produced similar results: many staffs 

reported initiatives, but pedagogical changes were not observed, and the 

educational methods almost always relied on frontal teaching (Nir, 2017).

Israel Moves Up a Grade: 
Transitioning to Meaningful 
Learning (2014-2015)             

The stated purpose of this reform was to encourage in-depth, relevant 

learning that students would find meaningful, and to encourage students 

to take initiative both scholastically and socially (Israel Ministry of 

Education, 2013).

In practice, aside from the directive given to pedagogical staff to encourage 

meaningful learning, the main thrust of the changes addressed methods 

of evaluation and encouragement of social involvement. Several external 

Meitzav achievement tests were converted to in-school exams. The 

number of external matriculation exams was reduced, and matriculation 

exams in the tenth grade were eliminated entirely. Furthermore, internal 

school evaluation methods were expanded and diversified, and it was 

decided that 30% of students’ final grade would be based on an internal 

evaluation such as a research project or practical assignment. High school 

students were to have a social responsibility requirement for three years. 
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Finally, an attempt was made to define characteristics of meaningful 

social-ethical learning (Nir, 2017).

The 5×2 Initiative (2013–  )

Due to a gradual decline and signs of an imminent shortage in the number 

of students taking the five-unit matriculation exam in mathematics, in 

2013 an initiative was launched to increase the proportion of outstanding 

students in math, science, and technology. The initiative was based on 

cooperation between the Ministry of Education and several entities, 

including philanthropic foundations and industrial companies.

Unlike most of the other reforms, this one did not involve any real change 

in teaching or learning methods. The education system determined which 

subjects were vital for meeting the current needs of industry and set clear, 

measurable targets for the short term. This initiative seems to have met 

its goals: within five years the number of students passing the five-unit 

matriculation exam in math more than doubled.

Above we focused on pedagogical reforms, but in the past few decades 

there have also been structural reforms. Some examples are “Parental 

Choice” (1994), “Differential Standard” (2003), “New Horizon” (2008), 

and “Courage to Change” (2011–2012) (for more information, see Nir, 

2017).
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Year Name of Reform Goal Long-Term Effects

1970s Reform in Biology Education Encouraging teaching and learning through 

research; incorporating scientific 

thinking, critical thinking, and problem-

solving skills

The reform was implemented. One example 

was the Biotope project.

1993–1998 Tomorrow 98 Adapting scientific-technological 

education to the 21st century: emphasizing 

higher-order thinking skills (thinking 

strategies, project-based learning, etc.); 

equipping schools with modern pedagogical 

tools

An evaluation of the reform ten years 

later showed little evidence of results.

1994 Ben-Peretz Committee and Matriculation 

2000

Changing the matriculation exam format 

so as to promote higher-order thinking; 

creating a foundation for internal exams 

in schools

The reform was implemented in 22 

schools on a pilot basis. Evaluation 

of its implementation showed that the 

pilot had succeeded, but the reform was 

not continued and was not expanded to 

the rest of the system.

1995 Director-General’s Circular 20 Based on the recommendations of four 

professional committees that sought to 

have a six-year pedagogical continuum in 

secondary schools, and to adapt tests and 

pedagogy to teaching 21st-century skills

The recommendations were never 

implemented.

2000 Reform in Teaching Reading Improving reading comprehension, with 

emphasis on in-depth comprehension of the 

written text

The steering committee implemented 

parts of the reform, including a change 

in reading instruction for the first 

grade.

Table 1 
Reforms in Israeli education
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Year Name of Reform Goal Long-Term Effects

1970s Reform in Biology Education Encouraging teaching and learning through 

research; incorporating scientific 

thinking, critical thinking, and problem-

solving skills

The reform was implemented. One example 

was the Biotope project.

1993–1998 Tomorrow 98 Adapting scientific-technological 

education to the 21st century: emphasizing 

higher-order thinking skills (thinking 

strategies, project-based learning, etc.); 

equipping schools with modern pedagogical 

tools

An evaluation of the reform ten years 

later showed little evidence of results.

1994 Ben-Peretz Committee and Matriculation 

2000

Changing the matriculation exam format 

so as to promote higher-order thinking; 

creating a foundation for internal exams 

in schools

The reform was implemented in 22 

schools on a pilot basis. Evaluation 

of its implementation showed that the 

pilot had succeeded, but the reform was 

not continued and was not expanded to 

the rest of the system.

1995 Director-General’s Circular 20 Based on the recommendations of four 

professional committees that sought to 

have a six-year pedagogical continuum in 

secondary schools, and to adapt tests and 

pedagogy to teaching 21st-century skills

The recommendations were never 

implemented.

2000 Reform in Teaching Reading Improving reading comprehension, with 

emphasis on in-depth comprehension of the 

written text

The steering committee implemented 

parts of the reform, including a change 

in reading instruction for the first 

grade.
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Year Name of Reform Goal Long-Term Effects

2003 Dovrat Committee A task force of experts in several fields 

tried to reorganize the entire education 

system. An attempt was made to give schools 

more autonomy and improve technological 

infrastructure.

The reform was not implemented, except 

for establishing the National Authority 

for Measurement and Evaluation (RAMA). 

Some of its components were implemented 

later.

2006–2009 Pedagogical Horizon Policy Switching emphasis in the curriculum from 

improving grades and test scores to in-

depth, active learning

Several education ministers adopted 

the principles of the reform, but the 

pedagogical changes are not evident in 

schools.

2009–2013 National Program for Adapting the 

Education System to the 21st Century

Promoting ICT in schools and establishing 

infrastructure for digital learning 

methods. A policy of improving 

achievements was decided on, and emphasis 

was placed on success on comparative exams.

The program was criticized for allegedly 

detracting from previous reforms that 

emphasized in-depth learning. In 

addition, the digitalization of schools 

and the switch to online learning has 

not been completed. Still, following 

the reform an improvement was noted in 

scores on international exams.

2010 Transition to Self-Management Increasing autonomy for elementary 

schools. One of the goals of this process 

was to encourage adaptation of pedagogy in 

schools to students’ current needs.

Although school staffs expressed 

positive attitudes toward the program, 

it did not lead to pedagogical changes.

2013 Israel Moves Up a Grade: Transitioning to 

Meaningful Learning

Encouraging meaningful learning; 

emphasizing changes in teaching methods 

and encouraging social involvement

Changes were made in evaluation 

methods. It was decided that 30% of 

students’ grades would be based on 

internal evaluation. However, the reform 

has not brought about significant 

pedagogical changes.

2013– 5×2 Initiative Increasing the proportion of outstanding 

students in math and sciences

From 2012 to 2018, the number of 

students who passed the five-unit 

mathematics exam more than doubled.
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Year Name of Reform Goal Long-Term Effects

2003 Dovrat Committee A task force of experts in several fields 

tried to reorganize the entire education 

system. An attempt was made to give schools 

more autonomy and improve technological 

infrastructure.

The reform was not implemented, except 

for establishing the National Authority 

for Measurement and Evaluation (RAMA). 

Some of its components were implemented 

later.

2006–2009 Pedagogical Horizon Policy Switching emphasis in the curriculum from 

improving grades and test scores to in-

depth, active learning

Several education ministers adopted 

the principles of the reform, but the 

pedagogical changes are not evident in 

schools.

2009–2013 National Program for Adapting the 

Education System to the 21st Century

Promoting ICT in schools and establishing 

infrastructure for digital learning 

methods. A policy of improving 

achievements was decided on, and emphasis 

was placed on success on comparative exams.

The program was criticized for allegedly 

detracting from previous reforms that 

emphasized in-depth learning. In 

addition, the digitalization of schools 

and the switch to online learning has 

not been completed. Still, following 

the reform an improvement was noted in 

scores on international exams.

2010 Transition to Self-Management Increasing autonomy for elementary 

schools. One of the goals of this process 

was to encourage adaptation of pedagogy in 

schools to students’ current needs.

Although school staffs expressed 

positive attitudes toward the program, 

it did not lead to pedagogical changes.

2013 Israel Moves Up a Grade: Transitioning to 

Meaningful Learning

Encouraging meaningful learning; 

emphasizing changes in teaching methods 

and encouraging social involvement

Changes were made in evaluation 

methods. It was decided that 30% of 

students’ grades would be based on 

internal evaluation. However, the reform 

has not brought about significant 

pedagogical changes.

2013– 5×2 Initiative Increasing the proportion of outstanding 

students in math and sciences

From 2012 to 2018, the number of 

students who passed the five-unit 

mathematics exam more than doubled.
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Conclusion 

The survey shows that for the past twenty-five years, the Israeli Ministry 

of Education and the education system have been intent on adapting 

schools to changing times. The motivation to change the system has been 

strong, and each new education minister has aspired to implement a 

revolutionary reform that would surpass everything done previously. Most 

of the reforms have shared the view that in order to teach students 21st-

century competencies, we must replace traditional teaching methods 

with innovative pedagogy.
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The Compatibility of the Israeli Education 

System with 21st-Century Requirements: 

Description and International Comparison

A fundamental challenge for anyone who wishes to evaluate education 

systems, whether in Israel or in general, and their compatibility with 

21st-century requirements has to do with how to evaluate them and 

how to compare their efficacy, particularly in terms of teaching the skills 

appropriate for this day and age.17 In this chapter, we present indices of 

the degree of compatibility of the Israeli education system with changing 

times, based on international comparisons.

We will examine the state of the education system from four perspectives: 

the scores of Israeli students on international tests; the teaching methods 

used (rote learning as opposed to in-depth learning); the assimilation of 

technology in the education system; and subjective attitudes of parents 

and students toward the education system.

Comparative 
international tests

Standardized tests are an accepted method for evaluating education 

systems and their results. For many years, international organizations 

17 In this context, Rittel and Webber define problems concerning 
school functioning as “wicked problems.” Wicked problems are ones 
that are hard to define or formulate unambiguously and are hard 
to solve. Furthermore, the proposed solutions are hard to evaluate 
methodically and it is hard to identify a clear causal connection 
between the problem and the solutions (Rittel and Webber, 1973).

Chapter 3
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have conducted comparisons of education systems based on test scores.18 

One of the parameters that testers have tried to measure over the years is 

higher-order thinking, which is considered a 21st-century skill.19 Tests have 

been regularly revised in keeping with the results of the latest research on 

the competencies required in today’s job market and those anticipated to 

be needed in the future (see, e.g., Gordon et al., 2002, p. 21).

PISA 

The test with the greatest impact is PISA, conducted by the OECD. This 

test, given once every three years since 2000, evaluates the academic 

level of fifteen-year-olds in three subjects: reading, math, and science. In 

addition, one other subject – different for each round – is included. The 

2015 test, for example, assessed collaborative problem-solving, a 21st-

century competency. The test is updated regularly. In the 2015 version, 

some of the tasks in reading, math, and science were performed in a 

digital environment.20

Israel has participated in the PISA tests since 2002. Over the years, 

the scores of Israeli students have improved, but they are still low in 

comparison to the OECD average.21 On the 2015 test, Israel was ranked 

18 For example, over the years the International Association for 
the Evaluation of Educational Achievement (IEA) has written several 
comparative tests, some of which have been administered in Israel. The 
first tests were the FIMS (1960s) and SIMS (1980s), which tested math 
skills. Today the IEA conducts the TIMSS test in math and science, and 
the PIRLS in reading (see the IEA website).

19 The tests do not focus on memorization and repetition but rather 
on analysis, synthesis, and evaluation abilities.

20 For greater detail, see the OECD website.

21 In all three subjects, the Israeli scores have improved 
appreciably over the years. In reading, the average score rose from 
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twenty-eighth out of thirty-five in reading (a score of 479, whereas the 

average score in the OECD was 493), thirtieth in math (470, compared 

to an OECD average of 490), and thirtieth in science (467, compared to 

an OECD average of 493). The percentage of students who scored low 

in all three subjects was particularly high: 20.2%, compared to an OECD 

average of 13%.

The Israeli students’ lack of success is particularly noticeable among 

disadvantaged students. There are large disparities between the 

various ethnic and religious communities in Israeli society and between 

socioeconomic groups. For example, there is a large gap between Hebrew-

speaking and Arabic-speaking students, and ultra-Orthodox boys are not 

tested at all (see data in Figure 1). The disparity between the highest-scoring 

and lowest-scoring students is the largest among all OECD countries. The 

percentage of outstanding performers among Israeli students is also low 

compared to most developed countries (RAMA, 2017a).

452 in 2002 to 474 in 2009 and 479 in 2015. In science, the average 
score rose from 454 in 2006 to 455 in 2009 and 470 in 2012, before 
stabilizing at 467 in 2015. In math, in which Israel first participated 
in 2006, the average score rose from 442 to 447 in 2009, 466 in 2012, 
and 470 in 2015. Such improvement is rare in OECD countries. In most 
other countries, scores have dropped (although they started out much 
higher than those in Israel). 
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Figure 1 
PISA Scores in Israel 

Compared to the OECD Average  
(Total Population, Arabs, 
and Ultra-Orthodox, 2015)

Source: Authors’ analysis of Education Ministry data (RAMA, 2017a)
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population (16–65) and the degree to which they meet the needs of the job 

market. The test is given in thirty-three countries, and Israel participated 

in 2014 and 2015. PIAAC examines achievements in three areas: literacy, 

numeracy, and problem-solving in technology-rich environments. It 

emphasizes skills that are considered necessary in the 21st century, 

primarily non-repetitive skills (Marcolin, Miroudot, and Squicciarini, 2016) 

and the use of digital tools (Grundke et al., 2017).

We may learn about how well adults meet the needs of the job market 

by analyzing the test scores of students who are still in school and young 

adults who have graduated.22 An analysis of the scores of young Israelis 

aged sixteen to twenty-four presents a bleak picture of the education 

system’s accomplishments. In literacy, Israel was ranked twenty-eighth 

out of the thirty-three participating OECD countries (Israel’s score was 

262, compared to an OECD average of 275), while in numeracy, Israel was 

twenty-ninth out of thirty-three (251, compared to an average of 266) (see 

Figure 2). In these two subjects, the distribution of test scores shows that 

a particularly large population in Israel has failed to acquire basic skills: 

22% of the Israelis tested were classified in level 1 or lower in reading (out 

of five levels; below level 1 means less than a basic level), compared to an 

OECD average of 14%; 30% of the Israelis tested were classified in level 

1 or lower in math (out of five levels), compared to an OECD average of 

19%.23

22 Israeli young adults differ from most young adults in developed 
nations in that Israel has a mandatory draft, and military service can 
affect skill levels. We could not analyze this issue here, but it is 
important for future research.

23 The PIAAC test also reveals significant gaps between the Jewish 
and Arab populations, which are already evident at school age (see 
Portnoy, 2016).
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Figure 2 
PIAAC Test Scores 

in Literacy and Numeracy, 
Ages 16-24 (2016)

Source: Israel Democracy Institute analysis of data from OECD, Education GPS

No comparison was published of the average scores of young adults 

in the third subject examined – problem-solving in technology-rich 

environments. But a comparison of the distribution of levels between 

Israel and the other countries shows that improvement is needed in this 

subject, too. For each country, people who took this segment of the test 

were classified as unable to complete the test (either they did not attempt 

it or they quit in the middle), below the lowest level (below level 1), in the 

lowest level (1), in the middle level (2), or in the highest level (3). Among 

young Israelis, 20% were unable to take the test in the digital interface, as 

opposed to an OECD average of 10%; 17% were below level 1, compared 

to an OECD average of 10%; 30% were in level 1, compared to an OECD 

average of 33%; 26% were in level 2, compared to an OECD average of 

39%; and 7% were in level 3, compared to an OECD average of 8%. In 

other words, only 33% of the tested individuals in Israel had the abilities 
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considered necessary to solve problems in a digital environment (levels 2 

and 3), as compared to 46% on average in OECD countries (see Figure 3).

Figure 3 
PIAAC Test of Problem-Solving 

in Technology-Rich Environments:  
Distribution of Levels for Ages 16–24 

and International Comparison (%)

Source: Israel Democracy Institute analysis of data from OECD, Education GPS
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International comparison of learning 
competencies taught in schools: 
memorization-based learning 
vs. analysis-based learning                 

OECD researchers have examined the teaching methods reported in 

various countries and the tools used to address pedagogical challenges. 

The need to cope with new and unfamiliar problems using flexible 

problem-solving strategies has become particularly important in the 21st 

century. The 2012 PISA test identified the math problem-solving strategies 

used by students and the extent to which they were used (OECD, 2016):

•	 Traditional strategies based on memorization: Problem-solving that 

relies mainly on familiarity with similar problems and repetition of actions 

that led to solutions in the past

•	Strategies based on analyzing components of a problem (elaboration 

strategies): Problem-solving that relies on practicing a variety of strategies 

and identifying the most appropriate strategy for each task. This requires 

methodical, dynamic analysis of the components of the problem and 

experience in solving new, unfamiliar problems.

The study showed that traditional strategies were more effective for 

problem-solving at the low to medium levels, while elaboration strategies 

were more effective for solving high-level problems. It also found that 

students who were able to adapt their solution strategy to the type of 

problem were more successful than those who tended to limit themselves 

to one strategy. 

The analysis of the test shows that Israeli students tend to rely on 

traditional memorization strategies rather than strategies based on 

analyzing components of a problem. Thus, the probability that an 
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Israeli student will use a memorization strategy to answer a question 

on the PISA test is twice as high as the probability that they will use an 

elaboration strategy – a particularly high rate relative to most of the 

countries that participated in the PISA test (Figures 4 and 5). Furthermore, 

Israeli students who rely on memorization strategies score much lower on 

the PISA test than Israeli students who rely on more advanced problem-

solving strategies. Thus students who used elaboration strategies were 

almost four times as likely to solve a math problem on a high level of 

difficulty as students who relied on memorization strategies (ibid.).

These findings conflict with the way Israeli teachers view themselves. On 

questionnaires, Israeli teachers reported that they preferred advanced 

teaching methods: 95% of Israeli teachers agreed, for example, with the 

statement that their role as teachers was to enable independent research; 

88% agreed that students learn best on their own; 91% agreed that 

processes of deep thinking and understanding were more important than 

covering all the study material (RAMA, 2015). Accordingly, teachers and 

students reported that individually tailored pedagogical methods aimed 

at teaching higher-order thinking skills were used extensively.24

It seems, therefore, that Israeli teachers and students are aware of the 

great importance of acquiring flexible thinking skills, but that this is 

not manifested in practice. There is a significant disparity between the 

subjective views that the teachers report and the teaching practices 

that they actually implement; the actual practices are traditional ones. 

Accordingly, it seems that Israeli students have trouble solving problems 

that require unique thinking and deep understanding, and therefore their 

scores on the international tests are low. 

24 Reports on the use of several teaching methods (teacher-directed 
teaching, student-oriented teaching, formative assessment, and 
cognitive activation) were examined. The percentage of teachers and 
students in Israel who reported using each of these methods equaled 
the OECD average and sometimes even surpassed it (OECD, 2016).
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Figure 4 
Use of Memorization Strategies 

on the Math Portion of the 2012 PISA Test  
(%; Based on Student Reports)

Note: Weighted score for reported frequency of use of memorization strategies. 
For details on the methodology, see OECD, 2016.

Source: Israel Democracy Institute analysis of data from OECD, 2016
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Figure 5 
Use of Strategies Based on Analyzing Components 

of a Problem on the Math Portion of the 2012 PISA Test 
(%; Based on Student Reports)

Note: Weighted score for reported frequency of use of elaboration strategies. For 
details on the methodology, see OECD, 2016.

Source: Israel Democracy Institute analysis of data from OECD, 2016
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The national Meitzav survey of school climate also provides an indication 

of teaching and learning methods in schools. Teacher and student 

reports in the survey reveal the use of advanced pedagogical methods, 

such as assignments that incorporate research, independent learning 

strategies, and individualized learning. The reports show relatively broad 

use of advanced strategies in the younger grades (mainly in elementary 

school), but as the age level rises, the use of such strategies declines. 

It should be noted that these reports do not supply a complete picture 

of what happens in classrooms, as they do not indicate the extent to 

which each teaching method was used.25 Further, the reliability of these 

personal reports is questionable (RAMA, 2017b).

From interviews we held with researchers in this field, and based on the 

many years of experience of the head of the present study, we find that 

most teaching in Israel is frontal. Adam Nir supports this conclusion in his 

book (Nir, 2017). Nir examined five elementary schools that participated 

in the self-management reform,26 and found a significant gap between 

the pedagogical methods that the teachers reported they prefer and 

the manner of classroom teaching in practice. In conversations held in 

the teachers’ lounge, many teachers asserted that they prefer to adapt 

the teaching methods to the students’ learning methods. But classroom 

25 In most of the reports, teachers and students were asked whether 
they had used a certain technique or tool, but there was no indication 
of frequency of use – whether the technique or tool had been used 
frequently or just once.

26 Presumably, these schools use more advanced teaching methods 
than most schools do, partly because the advanced methods are more 
frequently used in elementary schools (according to the Meitzav 
findings), but also because these schools participated of their 
own initiative in the self-management pilot. In other words, the 
pedagogic staffs of these schools were especially motivated to 
promote advanced pedagogy.



61

observations revealed that the teaching in all schools was based almost 

exclusively on traditional frontal instruction. Moreover, teachers who 

attempted to tailor their teaching methods to the needs of individual 

students came up against barriers and quickly stopped trying.

Use of technology 
in the schools       

Many of the reforms that have attempted to adapt the education 

system to the 21st century have focused on assimilation of pedagogical 

technologies and the establishment of infrastructure for computerization 

of classrooms.

An evaluative study of the implementation of the National Program for 

Adapting the Education System to the 21st Century based on teachers’ 

reports offers evidence that this program expanded the use of digital 

media and improved technological literacy among teachers (RAMA, 

2015). Nevertheless, the digital skills checked apparently did not meet 

globally accepted standards. The skills examined were very basic: use of 

a word processor, email, presentations, etc. According to student reports 

on the Meitzav tests, computers were not used at all in most junior high 

and high school classes.27 In the schools included in Nir’s study, too, no 

attempt was made to integrate digital tools in lesson plans, even though 

often such tools could have offered better solutions (Nir, 2017).28 It 

27 At elementary school age, 57% of students report some use of 
computers in Meitzav test subjects, as opposed to 38% at junior high 
school age and 29% at high school age.

28 Despite the clear advantages of educational software, in all the 
schools assignments were written on paper—whether pages in books or 
workbooks, handouts, or notebooks in which students were supposed to 
copy material.
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should be borne in mind that, according to the findings of the PIAAC test, 

broad segments of the Israeli population are still at a basic technological 

disadvantage – over 20% of Israeli young adults are unable to perform 

tasks presented in a digital format, and 47% are at a low level according 

to OECD standards.

For purposes of comparison, a comprehensive study conducted in the 

United States on the use of digital tools found that 67% of teachers 

showed their students online educational films on a weekly basis; 65% 

used pedagogical software or digital applications; 56% used websites for 

research every week; and 52% reinforced certain skills using digital games 

(Deloitte, 2016).

Public attitudes 
toward the education system

Another measure that may be indicative of the quality of the education 

system and its adaptation to changes taking place outside school is 

citizens’ satisfaction with the system. A series of comparative surveys 

included in the Gallup World Poll examined public attitudes in several 

countries regarding the quality of the government services received. 

Two questions had to do with the education system.29 The first question 

involved the education system in general. Respondents were asked: “In 

the city or region where you live, are you satisfied or dissatisfied with 

the educational system or the schools?” In Israel, 63% said they were 

29 The survey data was published as part of the Legatum Prosperity 
Index, which uses indicators to compare the level of prosperity of 
149 countries. Education systems were compared based on educational 
achievement, equality of various sorts, quality of higher education, 
quality of vocational education, and adults’ attitudes toward the 
education system (for more information, see the Index website).
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satisfied with the education system, putting Israel in 54th place out of 

149 countries (and 19th out of 34 OECD countries). The second question 

looked at the extent to which respondents thought the education system 

helped students realize their potential: “Do most children … have the 

opportunity to learn and grow every day, or not?” In Israel, 74% answered 

in the affirmative, putting Israel in 61st place out of 149 countries (26th 

out of 34 OECD countries).

Another way of looking at the system is based on student opinions of 

the school’s relevance. Several questions on the Meitzav test examined 

students’ level of satisfaction. Among high school students, 43% agreed 

with the statement “What I learn in school helps me outside school as 

well”; 53% agreed with the statement “What is taught in school gives me 

much important knowledge”; 40% agreed with the statement “I enjoy 

what I learn in school”; 44% agreed with the statement “I am curious 

about and interested in what I learn in school”; and 56% agreed with the 

statement “School provides tools that will help me integrate in the work 

world in the future” (RAMA, 2017b).
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Figure 6 
Capability, Curiosity, and Interest in Learning 

as Reported on the Meitzav Test, 17/2016  
(Percent Who Agree with Statements)

Note: In elementary schools, the test was given in grades 5 and 6; in junior high, 
in grades 7–9; in high school, in grades 10 and 11.

Source: Israel Democracy Institute analysis of data from Israeli Education 
Ministry, Meitzav, 2016/17

The international comparison shows that the general public is reasonably 

satisfied with the education system; satisfaction among adults was not 

far from the OECD average. However, attitudes toward the education 

תרשים 6

100

90

80

70

60

50

40

30

20

10

0

44
40

53

43

71

47 45

64

56

74
71 69

84
80

84

Elementary Junior high High school 

 

I am curious 
about and 

interested in 
what I 

I enjoy 
what I 

learn in 
school

What is taught 
in school 

gives me much 
important 

What I learn 
in school 
helps me 
outside 

I’m sure I can 
do well in 

school 
even on 

difficult learn in 
school



65

system’s contribution to children’s development were less positive. 

Apparently, as students grow older, they think the education system is less 

relevant to life outside school.30

Conclusion

The reforms that have attempted to apply 21st-century teaching and 

learning methods have not succeeded as much as expected; in practice, 

teaching is still mainly traditional. Why have the reforms implemented in 

the past twenty-five years not led to the anticipated change? In the next 

chapter, we will try to identify the main barriers that are preventing the 

education system from adapting to 21st-century needs. 

Box 1: Test scores, labor productivity, and future 
growth patterns

A range of studies have examined the relationship between scores on 

comparative tests of students and changes that have taken place in 

various countries. In this box, we describe some important studies that 

have linked success on tests to economic growth and labor productivity.

PISA test scores and growth patterns 

In an extensive literature survey, Eric Hanushek and Ludger Woessmann 

(2008) presented numerous findings pertaining to the relationship 

30 The validity of these surveys seems limited. Quite likely, 
the findings are indicative of students’ willingness to please 
the system and give positive answers. This may explain the more 
positive attitudes among young children than among adults. Due to 
the drawbacks of attitude surveys (and of other education-related 
indicators), they are only one of the indices used to determine the 
compatibility of the education system with 21st-century needs.
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between the cognitive abilities examined on the PISA test and the 

economic growth of countries. They showed that improvement by one 

standard deviation in math and science test scores was correlated with an 

increase of about 2% in the annual long-term growth rate.

The strong connection between test scores and growth stemmed mainly 

from differences in the percentage of the population with particularly low 

scores. They therefore conducted a follow-up study in several countries, 

looking at the percentage of students who did not demonstrate proficiency 

in universal basic skills and the anticipated impact of the lack of these skills.I 

The impact was defined as the anticipated change in the growth pattern 

if all students demonstrated proficiency in the basic skills (Hanushek 

and Woessmann, 2015). The study found that a very high proportion of 

students in Israel lacked basic skills – 33%, compared to the OECD average 

of 21%. According to the proposed model, if all Israeli students learned 

these basic skills, the average annual growth rate would rise by about half 

a percentage point per year – the third-largest potential improvement 

among OECD countries through the acquisition of basic skills.II

PIAAC test scores and labor productivity

Hanushek et al. (2015) also measured the relationship between the skills 

examined on the PIAAC test and productivity in the labor market. They 

found a statistical correlation between the skills tested and the salaries of 

workers in various countries. The PIAAC test scores were found to explain 

42% of the differences in labor productivity. There is a clear correlation 

I As they define it, having basic skills means reaching at least level 
1 in language skills, math, and science on the PISA test. Level 1 is the 
ability to read and understand a simple text and familiarity with basic 
scientific and mathematical principles.

II The data for Israel were presented by Hanushek in his lecture on “Education 
Quality and Economic Development” at the “Skills of Employees in Israel” 
conference sponsored by the Bank of Israel Research Department and the Central 
Bureau of Statistics, June 11, 2017.
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between the skills examined on the PIAAC test and both labor productivity 

and salaries, and these skills best represent the economic variable known 

as “human capital.”

Low labor productivity is considered a major factor in Israel’s failure 

to achieve the standard of living and level of productivity accepted 

in developed nations.III Studies show that the gap stems mainly from 

economic sectors in which productivity is particularly low, as opposed 

to a few advanced industries in which productivity is high, even in 

comparison with the world’s leading countries (Regev and Brand, 2015). 

Many people have described the Israeli economy as being divided into 

two parts – the advanced and innovative high-tech sector, where workers’ 

skills are among the highest in the world, and noncompetitive sectors in 

which workers’ productivity is far lower than in other developed nations 

(Gabai, 2009; Kandel, 2017). According to a Bank of Israel analysis, the 

best explanation for the disparities in labor productivity among different 

sectors in Israel as compared in other developed nations is workers’ skills 

as manifested in PIAAC test scores. The analysis shows that the gaps in 

skills are even characteristic of young workers at the start of their careers. 

In other words, apparently the education system is responsible for the 

disparities, at least in part (Tsur, 2016).

According to Hanushek, an improvement of one standard deviation in 

math skills among Israeli workers is correlated with an increase of 29% 

in salaries, as opposed to a 20% average in the countries that participated 

in the PIAAC test. From this analysis, we may conclude that the impact 

of workers’ skills on productivity in Israel is the third largest among the 

thirty-three countries studied (Hanushek, 2017).

III Studies have shown that productivity per worker in Israel is 14% 
lower than in developed nations overall, and productivity per work hour 
is 24% lower (Tsur, 2016).
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We thus find that Israel suffers from disparities in the basic core skills of 

different populations, and these disparities are manifested in the results 

of the PISA and PIAAC tests. The findings point to the challenge faced by 

the education system: to provide the entire population with the basic 

skills needed to be part of the 21st-century workforce. To date, it has had 

difficulty meeting this challenge. But the studies show that Israel has 

extraordinary potential for growth, and this potential can be realized if 

we are able to teach these basic skills to all segments of the population.

 

Box 2: Criticism of reliance on international tests for 
evaluating education systems 

Considering the extensive research on the relationship between results 

of international tests and economic change, many countries, including 

Israel, have defined improved test scores as a major goal of the education 

system. But this trend has elicited criticism, both of the nature of the tests 

and of how they are used.

1. The causal relationship between test scores and economic 
growth is not sufficiently clear.

It is very difficult to assess variables that influence growth patterns on 

the international level because countries differ in many ways, some 

of them fundamental, even if the differences are sometimes hidden. 

The assumption that improvement on international tests will lead to 

improvement in growth is based on a simplistic comparison of countries 

and on economic models designed to simplify the complex reality; 

therefore we must take it with a grain of salt (Blass, 2016). With respect 

to the PIAAC test it is easier to demonstrate causality, but even here its 

direction is unclear. Possibly, when workers in innovative industries 

demonstrate high-level skills, this is not because the education system 

has produced human capital that is utilized in the workplace, but because 
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innovative companies demand that their workers use high-level skills, and 

these are acquired and further developed on the job.I

2. The tests do not properly assess the competencies required 
in the 21st century.

Although much thought and extensive resources have been invested by 

test writers to ensure that the tests assess 21st-century competencies, 

it is doubtful whether the tests actually do so. Many of the 21st-century 

competencies are not standard and are expressed in different ways by 

different people and in different cultures. For example, it is doubtful 

whether standardized tests can measure creativity, critical thinking, or 

the ability to cooperate (Labaree, 2014).

A comparison of developed countries that participated in the test reveals 

that cultures characterized by acceptance of authority and conformity 

do particularly well on these tests. In contrast, scores in countries 

characterized by innovation and refusal to accept authority are relatively 

low. For many years, students from East Asian countries have attained 

the highest scores in the world on comparative tests, while Israeli and 

American students have scored relatively low. But on skills related to 

innovation, graduates of the Israeli and US education systems are more 

successful than their Asian cohorts (World Economic Forum, 2017).II

I In this context, Tsur has demonstrated disparities between industries 
in worker productivity even among young people in their first years 
of work. This finding reinforces the assumption that one’s skill level 
influences what industry one works in. People with high-level skills 
will apply for jobs in advanced industries, so presumably teaching 
high-level skills in school before young people enter the job market 
explains the high productivity in advanced industries (Tsur, 2016).

II This point indicates the problematic nature of comparative tests 
with regard to valid, reliable assessment of skills, especially among 
strong populations. The elites in Israel and the US demonstrate 
particularly high levels of skills in innovative industries, but this 
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3. Relying on standardized tests is harmful.

Pedagogy that is tailored to each student based on individual strengths, 

weaknesses, and needs is better suited to meeting the challenges of the 

21st century than pedagogy that attempts to produce a standard, uniform 

graduate.

According to Ami Volansky, in the 1970s a worldwide trend began that 

emphasized standardized, comparative tests, and schools focused on 

giving students the skills examined by these tests. Today, education 

systems in leading countries such as Finland and Singapore are moving the 

emphasis from success on standardized tests to more in-depth learning of 

material that is not necessarily included in international tests.III

It has also been argued that the strong emphasis on standardized tests 

transforms them from a tool designed to evaluate the education system 

into a goal in and of itself. Some countries are willing to invest significant 

resources in preparing students for the tests, despite negative pedagogical 

consequences. Furthermore, it has been found that certain education 

systems manipulate the results to raise their scores (Blass, 2016).

So what do the international tests show about the Israeli 
education system?

Israel’s scores on international tests are lower than the scores in most 

developed nations. Ostensibly, these results may be related to the lack of 

job skills required in the 21st century, as well as to low labor productivity 

excellence is not expressed on the comparative tests given in schools. 
In contrast, the comparative tests do provide valid and reliable 
indications of the deficits of populations that do not excel.

III Based on Ami Volansky’s presentation “The Background for the 
Third Wave of Educational Reforms” at the Israel Democracy Institute, 
February 20, 2018.
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among broad segments of the Israeli population. However, it is unclear to 

what extent these tests are truly able to test 21st-century competencies. 

On the first PISA test, for example, Israeli students were less successful 

than students in developed nations overall, and the percentage of 

outstanding Israeli students was half the OECD rate. But in hindsight, the 

pessimism that this caused was unjustified. A significant portion of the 

students tested – no lower than in countries that achieved outstanding 

scores on the PISA tests – went on to work in innovative industry (OECD, 

2017b).IV

It seems, then, that it is difficult to draw conclusions from the comparative 

tests about the future of the strong segment of the population. On the 

other hand, the tests do give an important indication of the plight of 

disadvantaged populations and the basic tools provided by the education 

system. The findings raise concern that the Israeli education system 

does not impart basic skills to the disadvantaged populations and lower 

deciles, and they are unable to catch up on their own or with the help of 

their families. This failing, which hinders the ability of these populations 

to become part of the 21st-century economy and society and detracts 

from the economy’s productivity and growth potential, can explain some 

of the disparities in Israeli society.

IV Researchers have identified several factors behind the success of 
Israeli innovation. The education system is not one of them (Senor and 
Singer, 2009).
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Barriers Preventing the Adaptation of the 

Israeli Education System to 21st-Century Needs

Below we present some major barriers that we believe must be confronted 

in order to adapt the education system to 21st-century needs and to 

implement pedagogical innovations in classrooms, schools, and the 

education system as a whole. We have identified two general types of 

barriers: barriers based on the nature of 21st-century competencies and 

the difficulty of adapting the system and its employees to changing times, 

and systemic barriers resulting from features of the Israeli education 

system and the diversity of the Israeli population that impede the 

introduction of significant reforms. 

1. Evaluation methods 
do not test 21st-century 
competencies.                

Evaluations shape behavior; systems and people both adapt themselves 

to the way they are assessed and to the demands made of them (Drucker, 

1974). To assimilate change in the education system and the way it 

functions, we must define 21st-century competencies clearly and adapt 

exams and assessments to this definition. Several global initiatives31 have 

invested significant resources in creating tasks that test 21st-century 

competencies and how schools influence the development of these 

competencies.32 

31 See, e.g., the Assessment and Teaching of 21st Century Skills 
(ATC21S) project.

32 Several researchers have cast doubt on the validity of tests that 
attempt to assess soft skills, such as life skills and deep thinking 
skills (National Research Council, 2012; Duckworth and Yeager, 2015).

Chapter 4
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Education researchers emphasize the potential inherent in combining 

formative and summative evaluation methods. Formative evaluation is 

done during the learning process, under the direction of the pedagogical 

staff (for example, as part of carrying out a project); summative evaluation 

is done after completion of the learning process. These two types of 

evaluation are intended to test the competencies required in the 21st 

century (Bloom, 1971).33

Although attempts have been made recently in Israel to adapt the 

matriculation exams to 21st-century competencies,34 most of the tests 

still check competencies needed in the past. Changes in methods of 

evaluation have to be promoted by both the Ministry of Education and the 

higher education system. Adapting university admissions requirements 

so that they reflect 21st-century competencies would affect the entire 

education system and create incentive to develop these competencies in 

schools. Changes in university entrance requirements might include, for 

example, greater emphasis on projects carried out in school, alternative 

selection methods such as digital courses, or a restructuring of the 

psychometric exam.

33 In this context, a proposal was made to change report card grades 
so that each grade would be presented as a matrix that evaluates 
skills relevant to learning (Asher, 2016).

34 The “Transitioning to Meaningful Learning” reform determined 
that 30% of students’ final grade on the matriculation exams would be 
based on internal evaluation. The reform of the history matriculation 
exams calls for making the exam open-book in all schools in 2021. The 
heads of the Education Ministry want to expand this process to other 
subjects as well.
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2. There is a propensity 
for standardization and excessive 
focus on tests.                                    

An education system that focuses on teaching general skills and tries 

to be relevant to life outside school must tailor itself to the individual 

traits of students as well as to the communities in which they live. In 

other words, a skills-oriented education system must be decentralized 

and must minimize the weight of uniform standards. However, many 

education systems around the world actually encourage standardization 

instead. This trend began in the US as a result of dissatisfaction with the 

functioning of the education system. Beginning in the 1980s, reforms 

in the US have attempted to set clear educational standards and to 

introduce competitive mechanisms in schools aimed at enabling them 

to meet the standards. This approach involves a plethora of national 

exams, encouragement of competition among schools, and increased 

pressure from the public whenever the ranking of their local school is 

unsatisfactory (Hargreaves and Shirley, 2009).

Standardization has spread in many countries around the world. In Israel 

as well, the education system began to administer comparative tests, and 

success on these has become one of the main goals of the pedagogical 

staff.35 The propensity for standardized tests is particularly prominent in 

Israel, as the number of required subjects in Israel is much higher than in 

other countries, and students must take an external matriculation exam 

35 This trend gained momentum in 2002, when the PISA and Meitzav 
tests were first given. In some of the reforms designed to adapt the 
education system to the 21st century, improving scores on these tests 
was a central objective.
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in each of these subjects (Van Leer, 2007). The result – the high school 

curriculum focuses on passing the matriculation exams.

Education researchers emphasize that this approach leads to “assembly 

line” learning and impedes in-depth learning processes (Zohar, 2013). 

Over the years, committees have recommended reducing the number 

of external matriculation exams in required subjects and the number of 

test modules in each subject and giving internal exams instead. But in 

actuality, the number of exams has not decreased, and the changes have 

only increased the requirements and detracted from the ability to conduct 

in-depth learning (Van Leer, 2007).

Of course, we are not arguing for the complete elimination of tests. Most 

of the world’s leading education systems have a small number of external 

summative tests in the core subjects (Schleicher and Shewbridge, 2004), 

and such tests should be administered in Israel as well. But we must 

address the disadvantages of the comparative tests and not make them a 

goal in and of themselves.36 The number of standardized external tests in 

the Israeli education system is excessive and there is not enough variation 

in the feedback and evaluation methods. This prevents the assimilation of 

innovative pedagogy in the education system.

3. School principals and teachers 
are not proficient enough 
in 21st-century skills.                       

Teachers have always occupied a central place in the educational process. 

In fact, the main conclusion of a famous McKinsey study of education 

36 On criticism of using international tests as the foundation for 
evaluating educational systems, see Box 2.
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systems regarded as the most successful in the world was that the quality 

of an education system cannot exceed the quality of its teachers (Barber 

and Mourshed, 2007).

This insight is particularly important in the education system required 

for the 21st century, which emphasizes teaching and improving 

competencies, rather than specific content that students are supposed to 

learn. The pedagogical staff must be able to adapt to changes in teaching 

and learning methods. The challenge is even greater with regard to 

software and internet applications, as the younger generation was born 

into a digital environment, while teachers are considered “immigrants” in 

the technological world (Prensky, 2001).

A look at the skills of Israeli teachers reveals a particularly problematic 

situation. On the PIAAC test, Israeli teachers’ skills were found to be 

low, both compared to teachers in other countries and compared to the 

general Israeli population (Hanushek, Piopiunik, and Wiederhold, 2014; 

Ritov and Kril, 2016).37

The poor quality of teachers in Israel may be ascribed to two main factors:

a. Failure to select candidates for the teaching profession carefully

b. The absence of incentives to join the teaching profession

37 The average score of Israeli teachers on the numeracy section of 
the PIAAC test in 2012 was 270, compared to an average of 292 among 
OECD countries (third from the bottom). The average score on the 
literacy section was 281, compared to an OECD average of 295 (fourth 
from the bottom). Relative to the general population, Israeli teachers 
scored in the 57th percentile on the numeracy section and the 62nd 
percentile on the literacy section, as compared to OECD averages of 
the 68th and 71st percentiles, respectively. In other words, in Israel 
the average score of teachers on the numeracy section was higher than 
the score of 57% of the population, while in OECD countries teachers’ 
average score was higher than the score of 68% of the population. For 
detailed data and an international comparison, see Appendix 2 below.
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The most fundamental factor in the success of an education system is 

recruiting the best candidates for teaching (Barber and Mourshed, 2007). 

Studies show that in the top-performing education systems, salaries 

are relatively stable throughout one’s career. The relatively high salaries 

offered to beginning teachers encourage talented candidates to enter 

the system (ibid.). In Israel, where salaries rise steeply based on seniority, 

teachers’ pay is particularly low just at the point when they are choosing 

a career path (Department of the Chief Economist, 2017). Low salaries 

are one of the main factors behind teachers leaving the profession, 

particularly those with a high level of human capital (Arviv-Elyashiv and 

Zimmerman, 2013).

4. Teacher-training institutions 
are not adapting.                         

International experience shows that teacher-training has a powerful 

impact on the quality of the education system (Barber and Mourshed, 

2007). In Israel, the training may be classified into two types:

•	 Training of teaching candidates (pre-service): Teacher-training 

institutions are aware of the need to promote innovative pedagogy, but 

teachers’ colleges and university education departments are still teaching 

traditional methods.38

•	 In-service courses for teachers: Israel has a system of in-service 

courses designed to ensure constant improvement in teaching methods 

throughout teachers’ careers. But the system itself has to change in order 

38 In a conversation held for the purpose of this study, Dr. Nir 
Michaeli, rector of Oranim College, noted the difficulty of giving 
instructors in teacher-training institutions incentive to change the 
content and structure of their courses.
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to adapt to changing pedagogical demands. For example, evaluations 

of the outcomes of in-service courses – both the final exams taken by 

participating teachers and monitoring of the application of knowledge 

and skills acquired in school in-service courses – show inadequacies 

(Schleicher, 2018).

5. The education system 
is too centralized.            

In the 1970s, the decentralized model began to spread throughout 

education systems in the developed world: pedagogic and managerial 

authority was granted to the local or school echelon. This model was found 

to be vital for adapting the school’s operation to needs arising in practice, 

and for increasing the motivation and accountability of the local and 

school echelons. It was also found to be better suited to education systems 

that sought to teach students general competencies instead of specific, 

standard knowledge (Volansky and Friedman, 2003). Yet studies have 

shown that decentralization has not had an identical impact on all types 

of education systems: Greater autonomy empowers systems with a highly 

qualified pedagogical staff. In contrast, in education systems where there 

is no cooperation between teachers and administration and there are no 

appropriate evaluation mechanisms, a transfer of power to local echelons 

can actually do damage (Israel Ministry of Education, 2016; Asher, 2017).

The centralized model was deeply rooted in Israel for many years. During 

the early years of the state, the education system sought to achieve a 

wide range of goals and not only to provide an education suited to the 

needs and desires of each student. One goal was to create a melting 

pot. Children who immigrated to Israel from many countries received a 

uniform, non-sectoral education aimed at creating a unified Israeli society 

(Berger, 2014). Influenced by global trends, several attempts were made 

in Israel beginning in the 1970s to decentralize the system, but most 
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were unsuccessful. Often, the failure was due to opposition from the 

supervisory echelon, which feared the loss of authority and power.

In recent years, several initiatives have been implemented to increase 

autonomy in the education system, including the Meaningful Learning 

reform and the Transition to Self-Management reform (see Chapter 2). 

But promoting these reforms is itself a centralized project, based on the 

assumption that they are equally appropriate for everyone. Moreover, the 

reforms seek partial autonomy only: The Transition to Self-Management 

reform is implemented only in elementary schools, and it applies only to 

a few areas of activity and supplemental initiatives (i.e., initiatives added 

to the regular curriculum). The Ministry of Education is still responsible 

for most pedagogical matters. Budgetary autonomy also applies mainly 

to supplemental budgets. The local echelon lacks management authority 

with respect to the regular personnel, which accounts for most of the 

school budget (Winninger, 2017).

6. The Ministry of Education 
is too complex.                        

In general, large organizations, and especially public systems, have 

difficulty doing anything that involves closing, downsizing, or merging 

divisions. Furthermore, different units tend to develop at different rates, 

so it is difficult to synchronize them and create a uniform, shared agenda 

(March and Olson, 1983). This problem also characterizes the Israeli 

Education Ministry. Over the years, the Ministry has established new 

units to promote the required changes, but these units acted in parallel 

to preexisting units. Consequently, the Ministry has several units working 

separately on adapting the education system to changing times:39

39 In all, there are fifty entities operating under the director 
general of the Education Ministry that deal with routine management 
of the Ministry.
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• Pedagogical Secretariat

• Pedagogical Administration 

• Computerization, Technology, and Information Systems Administration

• Chief Scientist of the Ministry of Education

• Senior Planning and Strategy Division

• National Authority for Measurement and Evaluation in Education 

(RAMA)

• Assistant Director General for Human Capital Management 

• Assistant Director General for Teaching Personnel

• Teaching Personnel Administration

• Deputy Director of the Avney Rosha Institute for training school 

principals

We are not saying that there is no room for decentralization in the 

structure of the Education Ministry, but rather that in order to implement 

effective reform, the work of all these units must be synchronized.

One example of the difficulties caused by the decentralized functioning 

of the Education Ministry concerns the national subject inspectors, who 

work within the Pedagogical Secretariat. The State Comptroller’s report for 

2009 found several problems caused by lack of synchronization between 

these national subject inspectors and other Education Ministry units. 

Despite an overlap of material covered in some of the subjects taught, 

there is almost no opportunity for collaboration in teaching different 

subjects, and communication between the national subject inspectors 

and inspectors from other Ministry units is lacking. In addition, although 

there are several entities and professionals that are supposed to provide 

the national subject inspectors with a professional mantle, the inspectors 

do not have a single, clear address to turn to for support with daily 

problems (Israel State Comptroller, 2009). Individuals associated with the 

education system even told us that some national subject inspectors had 
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delayed or prevented reforms in certain subjects and testing methods, 

even though the reforms had wide-ranging support from those in charge 

of setting strategic policy in the Education Ministry.

The difficulty in promoting policy in a convoluted system is also discussed 

in the State Comptroller’s 2018 report, which examined implementation 

of the Meaningful Learning reform. According to the report, the reform 

was not implemented adequately due to insufficient cooperation among 

Education Ministry units. For example, because of lack of coordination 

among the Pedagogical Secretariat and the Elementary Education Division 

in the Pedagogical Administration, most curricula for elementary schools 

were not revised to conform to the principles of meaningful learning.

Outside the Ministry as well, there are a variety of entities that influence 

the implementation of educational policy. These include Ministry units 

that act on the local and sectoral levels, teachers’ unions, parents’ and 

students’ organizations, research institutes within universities and 

teachers’ colleges, school networks, and non-profit organizations.

7. Frequent political change 
impedes achievement 
of long-term goals.

As we described above, ten reforms since 1994 have attempted to 

bring about change in teaching and learning. Most of these reforms 

were promoted by the education ministers who launched them and 

were identified with these ministers. Also since 1994, Israel has had ten 

ministers of education. In most cases, the new minister would divert 

budgets and Ministry attention from their predecessor’s reform to their 

own, or even repeal the previous one (Elfersy, 2015). Of course, such 

actions lead to insufficiently prepared reforms, as the ministers want to 

implement their own reforms as quickly as possible and leave their mark 

in a way that will prevent their successors from erasing it.
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Aside from impeding the implementation of reforms, the frequent 

turnover of ministers also causes a lack of constancy in Ministry policy. 

The turnover of ministers is often accompanied by changes in professional 

personnel, policy, and budget allocations (Israel State Comptroller, 2009). 

For comparison’s sake, in Finland, which has what is considered a model 

education system focused on effective pedagogical reform, there has 

been only one reform. It began in the 1980s and came to fruition over 

many years (Sahlberg, 2009).

8. It is hard to adapt structural 
reforms to a heterogeneous population.

As an immigrant country, Israel has a very heterogeneous population. 

Each group has its own characteristics and needs and therefore requires 

a distinct approach and resources. According to the State Comptroller’s 

report on the Meaningful Learning reform, one of the barriers to optimal 

implementation was the lack of data for classifying schools based on the 

reform’s suitability for them (Israel State Comptroller, 2018).

For example, the more affluent segment of the population has a strong 

foundation of knowledge and skills, and for the most part what the 

education system can offer is enrichment. In contrast, disadvantaged 

communities have significant educational deficits, and they require 

deep, systematic support. Students from these communities who are not 

able to carry out basic tasks in a digital environment need a reform that 

focuses first on providing basic technological skills, and only afterwards 

on teaching high-level skills. Moreover, there are significant disparities 

between the level of teaching personnel in schools in affluent communities 

and in those in disadvantaged communities and population sectors (Ritov 

and Kril, 2016). The same is true of budgets. The large disparities seem to 

justify the practice of affirmative action so that the entire population can 

acquire basic competencies within the education system.
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Insights and Recommendations

The barriers preventing adaptation of the Israeli education system to the 

21st century are numerous and complex, and in order to address them, 

thorough research is needed, along with a systematic, long-term action 

plan. In this chapter, we recommend several preliminary steps that can be 

implemented in the short term. 

Developing distinct, systematic 
processes for defining 21st-century 
competencies and for creating 
indicators for assessing them

Switching from an education system that emphasizes learning specific 

content to a skills-oriented system poses a significant challenge due to the 

acknowledged ambiguity of the skills. As described above, a substantial 

majority of Israeli teachers share the desire to lead pedagogical change 

and to teach in greater depth, but they have been unsuccessful in putting 

this change into practice.

For this reason, we must first define the competencies that the system 

wants to instill and strengthen, and determine how to assess them. 

Many people worldwide are occupied with this challenge, and several 

international projects are investing extensive resources in it.40 Thus 

40 The organizations Partnership for 21st Century Skills (P21) and 
Assessment and Teaching of 21st Century Skills (ATC21S) have invested 
substantial resources in creating tests and indicators for 21st-
century skills. Their work can be used as a basis for developing and 
implementing these tests and indicators in the Israeli education 
system.

Chapter 5
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our first step must be to come up with basic definitions of the desired 

competencies, in accordance with the following stages:

A clear and precise description should be formulated for each competency 

that schools wish to teach students in the 21st century, based on the 

current literature. It is necessary to verify that teachers and principals 

know the characteristics of each competency and ways it can be taught.

A clear indicator should be developed for each competency: testing, 

feedback from students and teachers, formative evaluation, and 

summative evaluation. The ratio of internal to external evaluation 

should be increased in accordance with the policy of expanding schools’ 

pedagogical autonomy.

A forum comprising representatives of the education system, the military, 

industry, civilian society, and the higher education system should be 

established to examine methods of testing and evaluation in post-

secondary institutions. This forum should adapt the exam system to the 

needs of the individual, society, and the economy.

The competencies for which indicators were developed and the desired 

results should serve as a basis for developing curricula and methods of 

teaching, learning, and testing. We suggest, in the first stage, testing 

several competencies that are considered necessary in the 21st century, 

based on agreement among the Education Ministry, institutions of 

higher education, and the Council for Higher Education. Eventually, all 

competencies should be tested. In other words, we should create a model 

for continuous, systematic revision of curricula. Box 3 presents a model 

that will enable the education system to adapt itself to change. 
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Box 3: Preliminary proposal: A systematic model for 
curriculum revision in the Israeli education system

Here we are addressing the entire curriculum, which includes the syllabus 

(content, skills, attitudes/values, and competencies to be imparted to 

students); teaching and learning methods; equipment required for 

learning and experiments in laboratories and workshops, and the physical 

learning environment; and methods of testing, evaluation, and feedback.

In Israel, with few exceptions, curricula are developed and revised by 

academic subject committees headed by the national subject inspector in 

the Ministry of Education.

The timing and frequency of the subject committees’ work, the makeup 

of the committees, the data sources on which they rely, and their methods 

of operation and output are mostly random. They largely depend on the 

personality of the national subject inspector and the chair and members 

of the subject committee, or on an ad hoc decision by the minister, director 

general, chair of the Pedagogical Secretariat, etc.

We suggest formulating a systematic model for curriculum revision. The 

model should be based on the multiannual study carried out by Prof. 

Shlomo Waks and coordinated by the first author of this paper (Waks et 

al., 1988) at the Samuel Neaman Institute for National Policy Research 

at the Technion: “Formulating Policy for Technological Education in Israel: 

A Systematic Approach to Implementing an Up-To-Date Technological 

Curriculum.” The model, known as Systematic Curriculum Alignment and 

Watch (SCAW), bases the timing of curriculum revision in each subject 

on its half-life – the period in which half the competencies (knowledge, 

skills, and attitudes) change – according to what is actually demanded 

of graduates. We know, for example, that the half-life of applied subjects 

(e.g., professional courses related to the graduate’s employment) is 

shorter than the half-life of basic technological subjects (e.g., electricity 

and materials strength). In turn, the half-life of the latter subjects is half 



Policy Paper E13 | Adapting Israel’s Education System for the Challenges of the 21st Century86

that of the basic sciences (e.g., physics and chemistry). Thus we recognize 

that the frequency and timing of curriculum development and revision 

must be tailored to each individual subject.

At present, we recommend updating curricula an average of every five 

years. In the fifth year, all elements of the curriculum should be rewritten 

(as detailed above), and the teachers should be trained to implement it in 

schools.

The curriculum revision process should include the following stages:

• Stage 1 – collecting information on what is required of graduates 

working in the field in question. A representative sample of workers and 

employers will be asked to complete questionnaires; in-depth interviews 

will be conducted with a certain number of respondents to clarify the 

findings; information will be collected from researchers, academics in the 

field in question, educators, and individuals with training in the discipline 

by means of a literature survey and sample interviews. The findings will 

then be analyzed statistically and for content, and finally preliminary 

insights and conclusions will be formulated. This stage should take 3–4 

months.

• Stage 2 – forming expert committees and organizing their work. 

Each committee will comprise about fifteen individuals – academics, 

researchers, people working in the discipline, educators, people with 

training in ethics and philosophy, and public figures, as required. The 

expert committee will operate for 3–4 months, in about five rounds, and 

decisions will be made using the Delphi method.

• Stage 3 – A small professional team of 3–5 experts in curriculum 

development in the relevant discipline will draw up a curriculum over a 

period of 3–4 months.
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The SCAW model mainly addresses the “what” – i.e., what skills should 

be taught through the curriculum. We propose that the output of the 

expanded model also address the “how,” i.e., methods of teaching and 

learning, and the “where,” i.e., the learning environment and use of 

equipment and materials. Of course, methods of testing and evaluation 

must also be addressed.

We believe in a holistic perspective. A systematic model is required that 

relates to all components of the curriculum and allows for appropriate 

professional development of teachers and effective implementation of 

the curriculum in Israeli schools.

Improving the quality 
of teachers and administrators

First and foremost, the quality of the education system depends on 

the quality of its teachers. Those interested in promoting educational 

reform must first ensure that the teachers and administrators are able 

to implement it. Of course, in the long term a system of incentives must 

be created that will attract outstanding candidates to the teaching 

profession. It is particularly important to improve the salaries of beginning 

teachers (see barrier 2 above).

There are some actions, however, that can be taken immediately to 

improve teachers’ abilities and adapt them to 21st-century requirements:

1. Plan and carry out a reform in the institutions responsible for pre-

service and in-service training.

a. Verify that the principles of adapting pedagogy to the 21st 

century are being applied in teacher-training institutions. 

During their training, prospective teachers must experience for 
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themselves the content and methods of teaching and learning 

they will be expected to use in the classroom.

b. Monitor the effectiveness of classroom teaching with regard to 

the content, skills, and attitudes learned in the training courses.

2. Encourage the formation of teacher communities for mutual support 

in implementing innovation in schools. Consider the use of technological 

tools to enable teachers to learn from one another – for example, by 

filming classes and analyzing them.

3. Create an environment that supports teacher communities and 

individual teachers who are trying to promote unique pedagogy on the 

organizational level, with monetary resources and physical conditions. 

In other words, effective incentives must be provided to facilitate 

pedagogical autonomy in schools in practice.

4. Create hard incentives for assimilating advanced educational technology 

in schools, based on clear standards. Find ways to deal with teachers who 

avoid adopting such technology.

Creating a framework 
for setting long-term policy 
and for collaboration 
in implementing the reform

To bring about reform, a mechanism is required that will ensure that 

everyone in the system is working toward the same goals in synchrony.41 

41 Andreas Schleicher, Director for Education and Skills at the 
OECD, shows in his book that in some countries, many educational 
reforms were never carried out due to the lack of consensus among 
stakeholders. See Schleicher, 2018.
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To this end, a platform must be created for collaboration or action must 

be taken to restructure the Ministry of Education and other entities that 

influence the education system (such as teacher-training institutions and 

municipal education departments), so that their manner of operation is 

consistent with the strategic goals of the reform. 

We thus join in the call for establishment of a national education council 

responsible for setting policy, determining strategy and long-term goals, 

and monitoring the implementation of these tasks.

For a national education council to be effective, several conditions must 

be met:

1. There must be broad representation of all entities and sectors related 

to education. One of the main barriers to educational reforms is the 

lack of consensus surrounding them and the opposition of people who 

thwart them. For this reason, it is vital that the national education council 

encompass a wide range of people from various sectors who will work 

together to promote the goals of the education system, so that the 

proposed reforms are generally agreed on, or at least are devised with the 

participation of all those relevant to their planning and implementation.

2. Subcommittees must be established for the different sectors. The Israeli 

education system is very heterogeneous, and the needs and preferences of 

the various sectors regarding certain matters differ widely. It is therefore 

desirable to establish subcommittees within the national education 

council for the various population groups in Israel, so that policies can be 

tailored to the needs of all segments of the population.

3. The council must have a long-term budget. In many cases, reforms 

initiated in Israel were not abolished when the education minister was 

replaced, but the budget from the Ministry was generally transferred 

to new goals identified with the new minister. For this reason, it is vital 

that the council act in cooperation with the budgeting entities to create a 
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long-term budgetary and organizational arrangement, with clear rules for 

budgeting during implementation of the reform.

Box 4: Two possible frameworks for a national 
education council

Various countries have different models for the work of a national 

education council. These models can be classified according to the scope 

of their authority to act. In Finland and US states, councils have broad 

authority to act. In many other countries, the council’s powers are advisory 

only (Weissblei, 2013).

Option A: A council based on the merger of several units in the 
Education Ministry (the Finnish model)

At present, there are already several units within the Education Ministry 

whose job is to set long-term pedagogical policy: to assess and evaluate 

educational outcomes, to assimilate technology, and so on. We believe 

that promoting consistent, long-term policy requires collaborative work 

by relevant units within the Education Ministry. Furthermore, due to 

the economies of scale and the variety of viewpoints, collaboration of 

personnel from different units in devising long-term strategy is more 

efficient than having each unit act separately.

In our estimation, establishing a national education council based on the 

merger of units that are already operating with the Education Ministry 

into one influential body that will work with the minister will create a 

strong foundation for furthering long-term pedagogical policy. Moreover, 

establishing an entity based on existing units will be a better use of public 

funds and prevent redundancy.

The operation of such a council can follow the model of the Finnish 

National Board of Education, established in 1991 through the merger 

of two previous boards. The board has substantial authority in areas 



91

such as development and planning, dissemination of information, and 

dissemination of educational content.

Option B: A national advisory council (based on the model 
of Israel’s National Economic Council and National Security 
Council)

If a major restructuring of the Education Ministry is not possible, we will 

support a proposal to establish a national education council based on the 

models of other national councils operating in Israel.

Such a council would be responsible for examining trends in the education 

system and identifying the ones that have the potential to achieve the 

education system’s goals. It would work on reducing the frequency of 

change due to political turnover, monitor the implementation of Ministry 

policy, and verify that the policy is not detrimental to educational 

objectives and supports vital long-term processes within the education 

system.

We recommend that this council be part of the Education Ministry or the 

Prime Minister’s Office. It should comprise representatives of government 

ministries that have the power to promote or impede reforms (Ministry of 

Finance, Ministry of Labor and Social Affairs, Ministry for Social Equality, 

Ministry of Defense, etc.).I The committee should also include education 

researchers; educators; experts on ethics and philosophy; representatives 

of teachers’ unions, parents, and students; representatives of education 

networks; businesspeople; and public figures.

I Education experts discussed the features of such a council at a 
meeting held at the Taub Center for Social Policy Studies in Israel on 
February 11, 2018.
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Differential budgeting 
that takes all educational settings 
into account so as to reduce 
social disparities 

The competencies needed in the 21st century are general ones acquired 

and developed in various settings, not only the formal school setting. 

Therefore, they will be developed more effectively if the system invests 

thought and resources in improving all educational settings that children 

encounter, and in making quality educational settings accessible to all 

Israeli children. An overall budgetary vision should be encouraged to avoid 

a situation in which different agencies budget different sections of the 

overall education system.

Due to the huge disparities in Israel, budgeting should be progressive: 

the budget for disadvantaged populations should be made equal to the 

total investment in both formal and nonformal education for the upper 

socioeconomic strata from all sources (e.g., the Ministry of Education, 

other government ministries, local government, parents, and non-profit 

organizations).42

42 Mandel-Levy and Artzi (2016) show that there are extensive 
disparities between local authorities with regard to investment 
in nonformal education. According to Government Resolution 922 
(December 30, 2015), the nonformal education budget for the Arab 
sector is to be no smaller than the budget for the Jewish sector. 
Nevertheless, significant gaps still remain between the sectors, and 
equalizing them will require a substantial investment of resources 
and attention to other barriers (for details, see Hadad Haj-Yahya and 
Rudnitzky, 2018).
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Examining the compatibility 
of the Education Ministry’s reforms 
with the population’s heterogeneous traits

The Ministry of Education tends to introduce reforms in a uniform manner, 

despite the extreme heterogeneity of the Israeli population. Not every 

reform is appropriate for all segments of the population. One example 

of a reform that we think should have been implemented in a differential 

manner is the Transition to Self-Management, now being carried out in 

almost all schools. Research shows that different levels of autonomy are 

appropriate for different education systems. Therefore an approach that 

seeks to give all schools a certain level of autonomy is not optimal. In our 

opinion, a better approach would be to adapt the degree of autonomy to 

the characteristics of the school. Although the default should be to give 

each school maximum autonomy, monitoring mechanisms should be set 

in place for schools that are not ready for self-management, and these 

schools should be provided with professional support.43

43 The default should be granting autonomy to the schools. The 
Education Ministry should intervene only if there are indications of 
failures in self-management.
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The changes taking place worldwide at the beginning of the 21st 

century affect a wide range of aspects of life and require acclimation 

and adaptation across all systems of government and society. But the 

need to adapt the education system to present and future needs seems 

particularly acute, as this system is responsible for establishing the 

foundations of the country’s human and social capital.

In the long run, an outdated, cumbersome education system that has 

difficulty adapting to changing times will detract from the nation’s 

prosperity, as its graduates will have a hard time integrating into the world 

beyond the school gates. Furthermore, if it cannot adapt to the changes, it 

is liable to become superfluous, and eventually parents and students will 

cease to value it and even to participate in the formal education system.

For many years, the system’s leaders have tried to implement change and 

to adapt pedagogy to contemporary needs. A long road still lies ahead, 

however, before the system meets the expectations that people have of it.

Creating processes and mechanisms for systematic, long-term adaptation 

of the education system requires contending with complex challenges. 

We hope that our presentation of the barriers to change in the system 

and the insights and recommendations offered in this study will help the 

education system face these challenges and adapt to the needs of the 

21st century.

Conclusion
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Appendix 1 

21st-Century Competencies: Knowledge, Skills, 

and Values

The study of 21st-century competencies usually addresses three aspects 

of each competency that require adaptation to the needs of the 21st 

century:

1. Knowledge – including knowledge of specific disciplines, interdisciplinary 

knowledge, epistemic knowledge, understanding of the limits and validity 

of the knowledge, procedural knowledge

2. Skills – including cognitive and meta-cognitive skills, social and 

emotional skills, practical skills

3. Attitudes and values – including personal values and local, social, and 

global norms

Studies stress that teaching 21st-century competencies requires 

emphasizing each of these aspects and examining the changes taking 

place in them. Instilling these competencies also requires adaptation 

of the entire ecological system surrounding the student, including the 

school, teaching staff, parents, friends, and communities to which the 

child belongs (for details, see Griffin and Care, 2014; OECD, 2018).

A
ppendices
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Appendix 2 

Teachers’ Scores on the PIAAC Test

Country Numeracy Literacy Percentile 
in 
Numeracy*

Percentile 
in 
Literacy**

Finland 317 322 73 74

Japan 311 319 70 67

Belgium 308 303 68 71

Germany 308 301 72 74

Sweden 306 307 62 65

Czech Republic 305 300 73 77

Netherlands 304 308 63 67

Singapore 303 300 72 76

France 302 296 80 77

Norway 302 304 65 68

Australia 300 312 71 75

Austria 300 292 69 70

New Zealand 297 310 64 71

Denmark 295 288 56 60

Ireland 295 300 75 74

Slovakia 294 290 66 60

Slovenia 293 288 70 69

Average 292 295 68 71
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Country Numeracy Literacy Percentile 
in 
Numeracy*

Percentile 
in 
Literacy**

Canada 292 307 67 72

United Kingdom 289 299 65 67

South Korea 287 296 72 74

Estonia 285 294 60 69

Lithuania 285 282 66 64

United States 284 301 70 71

Spain 283 290 75 80

Greece 282 286 74 75

Poland 277 293 64 73

Italy 273 279 67 73

Russia 273 283 53 54

Israel 270 281 57 62

Turkey 264 261 80 78

Chile 262 263 81 79

* Percentile in numeracy: the percentage of the population that scored lower in 

numeracy than the average teacher

* Percentile in literacy: the percentage of the population that scored lower in 

literacy than the average teacher

Source: Hanushek, Piopiunik, and Wiederhold, 2014
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