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Introduction  
The Brief comprises of three chapters that describe the application of management the-
ories in STEM (Science, Technology, Engineering and Mathematics) education sys-
tems: Two chapters examine STEM education on the K-12 national level (Chapters 1 
and 3) and one chapter focuses on the higher education institutional level (Chapter 2). 
All chapters are based on comprehensive research works. Thus, it might appeal to all 
practitioners who care about STEM education: in the schools, the academia and the 
government, who hold a wide variety of roles: teachers, school principals, researchers, 
graduate students, and policy makers from the government. In all the three chapters, we 
use Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis as a manage-
rial strategic tool for the examination of factors that focus either on internal circum-
stance – strengths and weaknesses, or external ones – opportunities and threats.  

Our illustration of SWOT analysis of educational organizations is relevant due to the 
increased awareness of the similarities existing between educational organizations and 
other kinds of (both for-profit and non-profit) organizations. Accordingly, it has been 
used also as a tool for the analysis of public organizations, such as schools and hospitals. 
When needed, we elaborate on the SWOT analysis framework throughout the Brief.  

Specifically, in Chapters 1, the application of SWOT analysis is illustrated in the case 
of STEM education on the national level. Chapter 2 demonstrates the application of 
SWOT analysis in the academia. Chapter 3 uses SWOT analysis for the examination of 
Research Practice Partnerships, which bridge between the education system and the ac-
ademia.   

In Chapter 1 – STEM Teachers' SWOT Analysis of STEM Education: The Bureaucratic-
Professional Conflict – Even-Zahav and Hazzan characterize the way in which STEM 
teachers perceive (a) their profession, (b) the education system in which they teach, and 
(c) the way in which the system perceives them and the profession of STEM teaching. 
Data analysis revealed five conflicts that STEM teachers deal with, which focus on the 
teachers as professionals in the organization for which they work: (a) the professional 
opportunities conflict; (b) the profession perception conflict; (c) the discourse on STEM 
education conflict; (d) the academic freedom conflict; and (e) the teacher's status con-
flict. 

In Chapter 2 – SWOT Analysis of STEM Education in Academia: The Disciplinary ver-
sus Cross Disciplinary Conflict – Dori, Tal and Heyd-Metzuyanim show how to turn a 
SWOT analysis process of an academic faculty into a strategic plan in a way that fosters 
the strengths, eliminates the weaknesses, exhausts opportunities and deals with outside 
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threats. The case described in this chapter focuses on the Technion's Faculty of Educa-
tion in Science and Technology. The SWOT characteristics, though specific to this par-
ticular faculty, result from the tensions between disciplinary vs. inter-disciplinary teach-
ing and research. These tensions can be observed in content knowledge, pedagogical 
principles and approaches, as well as research methods. Beside these tensions, there are 
also constraints of funding, human resources, and workload of both faculty and students, 
which are common to all disciplines in higher education. As such, the analysis can serve 
as a useful managerial tool for coping with challenges that a STEM faculty or a Dean 
faces in the process of searching for creative avenues for growth and improvement of 
their teaching and research. 

In Chapter 3 – Research-Practice Partnerships in STEM Education: An Organizational 
Perspective – Hazzan, Heyd-Metzuyanim and Dori examine Research Practice Partner-
ships (RPPs) in Israeli STEM education. Based on SWOT analysis, relevant factors 
were categorized into Strengths, Weaknesses, Opportunities and Threats related to the 
scene of STEM education in Israel. The SWOT analysis presented in this chapter, which 
is based on data gathered from representatives of all STEM education sectors, enables 
to deepen the understanding of how RPPs in STEM education can be enhanced and 
improved.   

As can be seen, all chapters suggest useful guidelines for STEM education organiza-
tions, either on the national level or the higher education institutional level, as well as 
for policy makers, who wish to improve the competency of their organization, depart-
ment or group, in both teaching and research. Such improvement aligns with the new 
era and directions expected in STEM education.  



1. STEM Teachers' SWOT analysis of STEM Edu-
cation: The Bureaucratic-Professional Conflict 

Anat Even-Zahav 
Orit Hazzan 

Abstract 

This chapter describes a study that aims to characterize the perception of STEM teachers 
of the Israeli STEM education system. It analyzes the bureaucratic-professional conflict 
that the teachers experience which addresses the conflict between teachers’ professional 
norms and the organizational norms. The main tool of the research was in-depth inter-
views with STEM teachers, designed according to the four components of the SWOT 
analysis with respect to STEM education in Israel. The analysis indicated that STEM 
teachers' perceptions of the STEM education system in Israel can be characterized by 
five conflicts the teachers face. The conflicts express the gap between the teachers' per-
ceptions and the organizational perception of STEM education in Israel. The five con-
flicts are: the professional opportunities conflict, the profession perception conflict, the 
discourse on STEM education conflict, the academic freedom conflict, and the teacher 
status conflict. The conflicts suggest the need to change the structure of STEM education 
in Israel as well as the need for a proactive approach in positioning and promoting STEM 
education. 

Keywords 
STEM teachers; STEM education; bureaucratic-professional conflict; SWOT analysis.  

1.1 Introduction 
This article describes a study that aims to characterize the way in which STEM teach-
ers1 perceive (a) their profession, (b) the education system in which they teach, and (c) 
the way in which the system perceives them and the profession of STEM teaching. 

                                                 
1 STEM - Science, Technology, Engineering and Mathematics; In this study “STEM 
teachers" refers to teachers who teach the following five subjects: mathematics, physics, 
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In the Global Competitiveness Report 2012-2013 of the World Economic Forum, pub-
lished in September 2012, Israel ranked third in the world for its innovative ability, but 
only 89th for the achievements of its students in mathematics and science (World Eco-
nomic Forum, 2012). In light of these findings, it is necessary to improve STEM educa-
tion in Israel. Indeed, several reports have been written over the past few years, in Israel 
in particular and around the world in general, that address STEM education (Initiative 
for Applied Education Research, 2012; PCAST, 2010). However, an examination of 
these reports reveals the absence of the teachers' voice—those men and women of the 
profession, who are well familiar with its difficulties and challenges. The objective of 
the study was, therefore, to characterize STEM teachers' perception of STEM education 
in Israel's educational system. This objective led to the research question: How do 
STEM teachers perceive STEM education in Israel? 

The primary research tool used to collect data was in-depth interviews with 12 senior 
STEM teachers (hereinafter the "STEM teachers") from high schools throughout Israel. 
In the interviews, the teachers were asked to perform a SWOT analysis of the Israeli 
educational system. SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis is 
a method used to examine the correspondence of an organization's strategy to the envi-
ronment in which it operates. Data was collected also by an online questionnaire sent to 
the participating schools. 

Data analysis revealed five different conflicts the STEM teachers deal with, which focus 
on the teachers as professionals in the organization for which they work: (a) the profes-
sional opportunities conflict; (b) the profession perception conflict; (c) the discourse on 
STEM education conflict; (d) the academic freedom conflict; and (e) the teacher's status 
conflict. 

In what follows, the Theoretical Background reviews the essence of the bureaucratic-
professional conflict, the features of professionalism, sources of the development of the 
conflict, as well as careers and professional development in educational organizations. 
The research structure section presents the research tools used in the study and the re-
search participants. The Findings section describes the five different manifestations of 
the bureaucratic-professional conflict. In the Summary, we shall position these conflicts 
within the discourse on STEM education in Israel. 

                                                 
chemistry, biology, and computer science. 



1.2 Theoretical Background 

1.2.1 The bureaucratic-professional conflict 
The organizational sociologist Afzalur Rahim (2002) provides the following definition 
of conflict: 

“Conflict as an interactive process manifested in incompatibility, disagree-
ment, or dissonance within or between social entities (i.e., individual, group, 
organization, etc.)." (p. 207) 

Specifically, a bureaucratic-professional conflict arises where professional norms and 
organizational or bureaucratic norms clash, and the conflict does not enable the profes-
sionals to realize their objectives (Hall, 1967). 

Conflict management is the implementation of strategies whose purpose is to limit the 
negative aspects of a conflict while enhancing its positive aspects, to the point where 
the positive aspects either equal or surpass the negative ones. Furthermore, the aim of 
conflict management is the improvement of learning, which in turn leads to enhanced 
effectiveness and performance of the organization. The goal of conflict management is 
not to make all conflicts disappear or to avoid conflicts, since conflicts may at times be 
of value to groups and organizations (Afzalur Rahim, 2002). 

In schools, the bureaucratic-hierarchical structure emphasizes authority in which the 
teachers must obey the principal. The decisions of the school principal, the bureaucrat, 
are guided in many cases by the policy of the organization, i.e., the education system, 
whereas those of the teachers, the professional ones, are guided by their professional 
knowledge and accumulated experience; thus, a conflict is created (Oplatka, 2007).  

The STEM teachers who participated in this study were perceived as professionals, 
while at the same time, exhibited a conflict as expressed in the study findings (see Sec-
tion 1.4).   

1.2.2 Characteristics of professionalism 
In order to understand the professional norms according to which professionals operate, 
the characteristics of professional behavior are presented. Hall (1968) defined a five-
characteristic scale to classify professionalism. This scale later served as a basis for 
comparison with alternative scales used to evaluate professionalism in a variety of pro-
fessional groups (Shafer et al., 2002). The STEM teachers who participated in the study 
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meet many of the criteria of these characteristics of professionalism, as the findings will 
demonstrate (see Section 1.4). 

The five professional characteristics formulated by Hall (1968) which refer to profes-
sionalism in its broader context, are described below, in addition to a discussion of pro-
fessionalism by Hativa (2008), in the context of the teaching profession. 

a. Professional community affiliation: Professional community affiliation refers to the 
extent to which a person is actively involved in the professional community, utilizing 
professional institutions as a main referent. People remain closely identified with their 
professional community through activities such as reading professional publications and 
participating in conferences. According to Hativa (2008), who referred to the character-
istics of professionalism as associated with teaching, teachers acquire over the years 
local knowledge only, based on their experience in a limited number of classes and 
schools. Nevertheless, the existence of a professional community of educators is vital, 
as it is through this community that its members can share their knowledge with one 
another through personal meetings, visits to classes, conferences, seminars and ad-
vanced education courses, and publications in professional journals.  

b. Social obligation: Recognition of social obligation, or the obligation to serve the 
public interest, is one of the basic characteristics of traditional professions. Professionals 
are expected to subordinate their own personal gain to serving the public, when the two 
come into conflict (Wilensky, 1964). This approach led professions such as law and 
medicine to recognize an obligation to provide their services voluntarily or free of 
charge to those who need them, as part of their professional codes of behavior. In this 
context, teaching in public schools provides a vital service to society in that it trains and 
prepares youngsters for adult life (Hativa, 2008). 

c. Belief in self-regulation or regulation by the professional community: According to 
traditional professional theories, a profession is granted monopoly rights to provide ser-
vices by means of a license governed by law. In return, those practicing the profession 
must provide a high level of service. The rationale underlying the belief in self-regula-
tion is that laymen are not qualified to judge the quality of a professional's work; hence, 
those most qualified to judge the work of professionals are their colleagues. In Israel, 
although the teaching profession lacks a professional community that regulates the qual-
ity of teaching and preserves teaching knowledge (Hativa, 2008), curriculum is super-
vised and teaching standards are maintained for the different subjects through main su-
pervisors who are the education system representatives for each particular subject. 



d. Professional dedication: Professional dedication reflects the sense of a "call to the 
field"—the faith that the professional wishes to perform the job, even when external 
remuneration is lacking. This is a dominant characteristic in the teaching profession. 
The role of a teacher in society is that of a social calling, since financial remuneration 
in this profession is not high, compared with several other professions that provide ser-
vice to society. The OECD average (in 2013) indicates that teachers' salaries comprise 
83% of the wages of academics with similar education (OECD, 2015). 

e. Autonomy demands: The demand for autonomy refers to professionals' aspiration for 
freedom in the making of decisions regarding their work. External pressures that clash 
with professional discretion are the antithesis of such autonomy. Characteristics such as 
professional certification and the need for self-regulation encourage the demand for au-
tonomy. With regard to teaching, professional teachers make professional judgments 
and decisions based on theoretical and practical knowledge on a daily basis, during 
class, while preparing a lesson or while communicating with colleagues or with the 
school administration (Hativa, 2008).  

1.2.3 Career and professional development  
The findings of this study attest to a lack of professional opportunities for teachers, to a 
need for professional development, to a conflict regarding the teacher's status, and to 
job burnout among teachers. To understand how this conflict arises. A brief theoretical 
overview is presented, including the concept of career in an organization in general, and 
in an educational organization in particular. 

2.2.3.1 Career in an organization 

According to Hall (2002), a career is a way in which the individual perceives the con-
tinuum of positions and behaviors related to professional experiences and actions over 
the course of his or her work life. This definition emphasizes a subjective career—the 
manner in which a person perceives his or her career. The experiences consist of objec-
tive events such as a job change, and of a subjective interpretation such as professional 
aspirations, expectations, and attitudes towards the job. 

Oplatka (2007) notes that career management is important for both individuals and or-
ganizations, as it bridges the gap between the needs of the organization and those of its 
employees. Organizations rely upon people to execute their functions, while people rely 
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on organizations to provide them with jobs and professional opportunities in their ca-
reers. Career management gains central importance and influences the adaption and de-
velopment of the individual (Hall, 2002).  

The dual development ladder in organizations is one alternative for organizations to 
provide a career development offering two distinct development tracks: a professional 
track and a management track, with the possibility of transitioning from one to the other 
according to the employees' abilities and organizational needs. In their initial stage of 
development, organization employees follow the professional track. Later on, after ac-
cumulating job seniority, the employee and the organization decide which track to pur-
sue. Thus, employees need not be obligated to transition to supervisory or management 
positions in order to advance in the organizational hierarchy (Cesare & Thornton, 1993; 
Noe, 2002).  

2.2.3.2 Career in educational organizations 

When formulating the school's educational-managerial policy, it is important to consider 
issues related to career development such as salary, promotion, and professional oppor-
tunities for teachers. 

Barak (2011) presents the concept of a professional career ladder for teachers, the ob-
jective of which is to offer teachers the prospect of development and change, to attract 
people to the teaching profession who appreciate opportunities for professional and per-
sonal development, and to encourage professional growth. According to Barak, this idea 
is now commonly accepted in many educational systems around the world that define 
stages for promotion. Promotion is defined as the assumption of responsibility and po-
sitions of leadership in a school, a district, or nationwide. Examples of leadership posi-
tions include teachers responsible for professional development, teacher-coaches in var-
ious content areas, team-leading teachers, and teacher advisors. This system includes 
peer evaluation, which enables to identify the most effective teachers and train them for 
positions of leadership. Examples of career ladders in educational systems around the 
world are reviewed in Appendix 2.  

In Israel, professional development frameworks are offered to teachers in secondary 
schools as part of the “Courage for Change”2 reform (implemented since 2011). The 
professional development frameworks offered in this reform are:  

                                                 
2 Reform "courage for change" (in Hebrew, Oz Latmura) is an agreement signed be-
tween teachers' unions and the education system in Israel in 2012 and aims to bring 



(1) school-based professional development that focuses on improving teaching and 
learning and on deepening the dialog between teachers and students, and between teach-
ers and the general school population;  

(2) professional development for position-holders, i.e., preparatory training for jobs 
such as subject leader, class coordinator, homeroom teacher, including short courses at 
institutions that are recognized by the Ministry of Education (universities and academic 
colleges);  

(3) professional development for teachers in general education disciplines and subjects, 
as formulated by the professional departments of the Ministry of Education, which may 
include didactic-educational and administrative-organizational issues.  

This section focused on three concepts and their interpretation in the context of the Is-
raeli education system: the bureaucratic-professional conflict; the characteristics of pro-
fessionalism; and teachers’ careers and professional development. These concepts form 
the basis for answering the research question: How do STEM teachers perceive STEM 
education in Israel?  

1.3 Research Tools and Participants 
This section describes the research tools used in this study and their implementation: 
The SWOT interview, observations in schools and an online questionnaire.  

1.3.1 SWOT interview 
In our attempt to characterize the teachers' perception of STEM education in Israel, we 
constructed an interview along the lines of the SWOT analysis, which enables an anal-
ysis of organizations according to their strengths, their weaknesses, the opportunities 
that are open to them, and the threats they face. The interviews were conducted accord-
ing to the four SWOT dimensions as they apply to four different levels: the individual, 
the school, the curriculum, and the education system (see Figure 1.1). Thus, each inter-
view in essence constituted both a SWOT analysis of the teacher, as well as a SWOT 
analysis of the system, on three levels: the school, the curriculum, and the education 
system. 
The SWOT interview was built as a semi-structured, in-depth interview and constituted 
the main source of information for this study. The in-depth interview suited the research 
question, which focused on understanding the STEM teachers' perception of the system 

                                                 
about a significant change in the top division (high school) in pedagogical aspects, ad-
ministrative aspects and in conditions of teachers’ employment. 
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and their experience of it, as well as the meaning they attribute to this experience (Pat-
ton, 1990). We decided to shape the interview according to the SWOT components to 
direct the teachers to wear analysis lens at the education system, which examine it from 
the outside. This perspective differs from the more traditional perspective adopted in 
such interviews with practitioners form the organization.  
 

Weaknesses Strengths 
Individual level 
School level 
Curriculum level 
Education system level 

Individual level 
School level 
Curriculum level 
Education system level  

Threats  Opportunities 
Individual level 
School level 
Curriculum level 
Education system level 

Individual level 
School level 
Curriculum level 
Education system level 

Figure 1.1: SWOT interview structure 
 

The SWOT interviews were conducted with 12 teachers of the following five STEM 
subjects: mathematics, physics, chemistry, biology, and computer science3. These sub-
jects were chosen to be focused on in the study since they are core subjects4 (except for 
computer science). 

The 12 participating teachers are seasoned teachers, with at least 10 years of teaching 
experience. They have experience teaching at the honor classes and Advanced Place-
ment courses (including preparing students for the highest-level matriculation exams). 
The teachers teach in a variety of junior high schools and high schools throughout Israel 
and in a variety of social sectors: state, state-religious, or charter schools. Most of the 
teachers hold some managerial or leadership role in addition to their teaching position 

                                                 
3 Four Mathematics teachers, 3 Physics teachers, 2 Chemistry teachers, 2 Biology teach-
ers, and 2 Computer Science teachers (see appendix 1). 
4 Core subjects in Israel are: mathematics, English, Bible, literature, chemistry, physics, 
biology, and history. Core subjects with a high level matriculation exam are given a 
bonus factor when enrolling in university in Israel. 



(such as, Department heads in their schools (see Appendix 1, STEM teachers – Aca-
demic and Professional Background). These facts attest to the seniority and profession-
alism of the teachers chosen for the study.  

The SWOT interviews were analyzed in two stages. First, individual SWOT tables were 
constructed for each teacher, on the four-levels: individual, school, curriculum, and ed-
ucation system; these tables were later consolidated into one table with 16 cells: four 
SWOT components multiplied by four levels for each component. Second, the analysis 
was performed in two cross-sections: a) analysis of connections between the various 
levels under each SWOT component; b) analysis of connections between the four dif-
ferent SWOT components at the same level. 

1.3.2 Observations in schools 
As part of the study, non-participant observations were conducted in each school prior 
to the interviews set in the school. In this observation, the researchers were external to 
the studied environment and not personally involved in it. The teachers were observed 
during random conversations with colleagues before and after the interviews, in the 
teachers' lounges and in offices of position-holders (deputy principal, pedagogical co-
ordinator) as well as in some of the administration board meetings. In these observa-
tions, the STEM teachers could be seen voicing their opinions to other teachers and to 
school administration staff (mainly deputy principals) on issues related to the teaching 
of science in their school. 

1.3.3 Online survey 
During the data analysis, the question arose whether or not STEM teachers tend to re-
frain from serving in administrative positions in their schools. To examine this question, 
we decided to administer an online survey whose purpose was to determine the propor-
tion of STEM teachers (out of the overall teaching staff) serving in the following posi-
tions: class (year) coordinator, pedagogical coordinator, deputy principal, principal, or 
other administrative positions. Indeed, we found that in the schools participating in the 
study, the percentage of STEM teachers in administrative positions (mentioned above) 
was low. Data for these schools is presented in Appendix 3.  

Data analysis led to the formulation of an organizing framework for the research find-
ings, according to which the teachers' perceptions are described as conflicts that are 
manifested on three levels: the education system, the school, and the student. 
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1.4 Findings – The Expression of the Bureaucratic-Professional Con-
flict 
This study reveals five conflicts the STEM teachers faced between STEM teachers' pro-
fessional norms, on the one hand, and the organizational norms on the other hand. These 
conflicts are organized and presented here (in most cases) on three levels: the education 
system, the school, and the students. Table 1.1 summarizes the conflicts on their respec-
tive levels. 

Data analysis reveals that the bureaucratic-professional conflict is not the only conflict, 
but rather the main one of an entire series of conflicts. Furthermore, other conflicts were 
found that stem from teachers' expectations and do not necessarily result from their pro-
fessional values, but rather from their expectations as employees in an organization (ca-
reer advancement, teachers’ status, etc.). The entire set of conflicts found in our research 
is presented in table 1.1.  

Table 1.1 Five conflicts on the three levels5 

Level of conflict 
expression 
Name of 
 conflict 

Education system 
 (1) 

School  
(2) 

Students  
(3) 

A. Professional 
opportunities 

(A1)  
a. Limited oppor-
tunities for career 
advancement 
b. The need for a 
cooperative profes-
sional community 

(A2) The need for 
professional devel-
opment and for a 
cooperative profes-
sional community 
 

(A3) Professional 
burnout and peda-
gogical difficul-
ties 

B. Profession 
perception 

(B1) Structure and 
content of STEM 
education in junior 
high schools 
 
 

(B2) 
Loss of teaching 
hours due to school 
activities 

(B3) 
a. Student obliga-
tions in school 
b. Dealing with 
students' disci-
pline problems 
and personal mat-
ters 

                                                 
5 Letters A to E signify the five conflicts (in addition to their names), and the numbers 
attached to the letters indicate the three levels: (1) the education system level (2) the 
school level and (3) the student level. 



C. STEM educa-
tion discourse  

(C1) The im-
portance attributed 
to the percentage 
of matriculation el-
igibility vs. the 
composition of the 
matriculation cer-
tificate 

(C2) Ambiguous 
message regarding 
the importance of 
STEM education 

(C3) The need to 
"market" the sub-
ject to students 

D. Academic 
freedom 

(D1) Lack of au-
tonomy regarding 
curriculum issues 

  

E. Teacher's sta-
tus 
 

(E1) The teacher's 
perception of self 
vs. the organiza-
tion's regard for 
the teaching pro-
fession 

(E2) Work condi-
tions 

 

1.4.1 The professional opportunities conflict6 (A) 
One of the study's main findings is the gap between the STEM teachers' perceptions and 
that of the organization with respect to professional development. This perception gap 
leads to a clash between the teacher and the organization to which he or she belongs, 
which is manifested on three levels: the education system level, the school level, and 
the student level. As we shall see, the clash at the student level stems from the clash at 
the school level, which in turn stems from the clash at the system level. 

The professional opportunities conflict (A) on the education system level (A1) is 
expressed in two ways: 

a. Limited opportunities for career advancement 

Analysis of the interviews attested to the importance the teachers attribute to their 
personal development and professional advancement while, in fact, the only possi-
bilities for promotion and advancement lie primarily in the administrative track. 

                                                 
6 This conflict is described in details in Even-Zahav and Hazzan (in press). Israeli STEM 
teachers' perception of STEM education : The professional opportunities conflict, Man-
agement in Education. 
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Thus, STEM teachers are in conflict with the education system, which in their per-
ception fails to provide them with opportunities for advancing their teaching ca-
reers. 

The STEM teachers interviewed in this study were more interested in the develop-
ment of the professional aspects of their careers, and less so in terms of the admin-
istrative aspects. In particular, the STEM teachers who participated in the study 
expressed the desire to fill research and development (R&D) positions, in which 
they would engage in the development of curricula, serve as the teachers of teach-
ers, study towards their PhDs, and fulfill leadership roles within the education sys-
tem. 

For instance, D., a math teacher, said: Teachers do not have many opportunities. 
Taking myself as an example... Had I not found an opportunity in the computeriza-
tion of the network (a national education network the school belongs to), I would 
not be in teaching any more… It did not take long before I found myself in a man-
agement course, where I discovered that that was not what I wanted… Part of the 
teacher's position should be R&D… in other words, teachers should not only 
teach but rather they should engage in some sort of research, and also develop 
study programs that will serve as the basis (for curriculum materials) [emphases 
and punctuation by the authors]. 

The teachers' words, as expressed in the interviews, raised the question of whether 
or not STEM teachers only rarely fill administrative positions. The answer to this 
was clarified by means of an online questionnaire distributed in the schools partic-
ipating in the study7. It was found that only a small percentage of teachers teach the 
five science subject examined in the study fill educational and administrative posi-
tions. On average, 16.8% of all teachers in the school are STEM teachers and only 
8.32% of all administrative positions-holders in the school are STEM teachers (Ap-
pendix 3 presents the data in detail).  

It is important to mention that even if teachers wish to advance into administrative 
roles, the number of such roles open to teachers is limited (Barak, 2011). This 
stems, among other things, from the flat structure of the educational organization 
(Oplatka, 2007). 

                                                 
7 The Questionnaire was sent to school. One of the managerial role holders filled it.   



One alternative for minimizing conflict in organizations of this kind is to develop a 
dual development ladder, mentioned above, that enables two tracks of development: 
a professional track and an administrative track. In Israel, an attempt has been made 
in recent years to implement a similar policy by means of the “New Horizon”8 re-
form, which presents teachers with successive stages of development so that teach-
ers at advanced stages are appointed to defined leadership positions, which bear 
influence on the entire system. In the “Courage for Change” reform, teachers are 
required to undergo pre-training prior to their appointment to management positions 
(such as class coordinator or subject coordinator). However, such requirement does 
exist for professional leading roles. Thus, the needs of STEM teachers for a profes-
sional career horizon are not met. 

In general, the constitutive documents of the “New Horizon” and “Courage for 
Change” reforms, which both aimed at enhancing the quality of teaching and im-
proving student achievements, indicates that the education system views the issue 
of teachers' professional development mainly from a standpoint of enriching teach-
ers' professional knowledge, with less emphasis on opening up advancement op-
tions in the professional track. In other words, these reforms emphasize disciplinary 
expertise more than the development of teaching careers and changing the sub-
stance of the profession.9 

b. The need for a cooperative professional community 

Though the Minister of Education offers many professional development programs 
as well as national teacher centers, the STEM teachers expressed the need for con-
tinual professional courses as well as a community of teachers that is external to the 
teacher's own school. The need to belong to a professional community is one char-
acteristic of a professional's professionalism (Hall, 1968). Since this need remains 
unfulfilled, a conflict arises between the professionals and the organization, which 

                                                 
8 New Horizon (Ofek Hadash) is an educational and professional reform in elementary 
and junior high school education. Its implementation began in 2008. 

9 From the Ministry of Education website: A letter to principals "Policy and Guidelines 
for Making a Plan for the Professional Development of Teachers", sent by Motti Rosner, 
Director of Department A, Professional Development of Teachers, June 2012. Retrieved 
from http://cms.education.gov.il/educationcms/units/pituachmiktzoie/oz/hear-
chut5773.htm (In Hebrew). 

http://cms.education.gov.il/educationcms/units/pituachmiktzoie/oz/hearchut5773.htm
http://cms.education.gov.il/educationcms/units/pituachmiktzoie/oz/hearchut5773.htm
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is followed by a decline in the professional's organizational commitment and job 
satisfaction (Shafer et al., 2002). 

The professional opportunities conflict (A) on the school level (A2) is expressed by 
the need for professional development and for a cooperative professional commu-
nity 

The conflict described above (A1) on the education system level is manifested on the 
school level as well, where teachers are in need of professional interaction with a sup-
portive professional team for the purpose of exchanging material, writing exams, shar-
ing knowledge, and more. 

According to Barak (2011), organization-oriented policy assumes that in order to en-
hance the quality of teaching and learning, teachers need to support each other, develop, 
learn together, and collaborate. In interviews conducted within the framework of this 
study, the conflict was manifested in weaknesses on the school level that the teachers 
mentioned. The teachers reported professional isolation manifested by an absence of 
teamwork, in the most practical sense of the word, which could help improve teaching 
methods, through the sharing of learning materials.  

The professional opportunities conflict (A) on the student level (A3) is exhibited by 
occupational burnout and pedagogical difficulties 

The conflict on this level is an outcome of the conflict as it is manifested on the two 
higher levels (system and school). This conflict relates to teaching in the classroom and 
to the teacher-student encounter. 

The scarcity of opportunities for advancement in the organization, teaching careers 
whose end is almost identical to their commencement, the teaching of large classes, and 
the routineness of the work, all lead to teachers' professional burnout. In general, burn-
out is expressed by fatigue, solitude, impatience, and dissatisfaction with oneself and 
with colleagues (Friedman & Gavish, 2003). The professional theory indicates a strong 
correlation between lack of opportunities for professional advancement and dissatisfac-
tion and burnout at work (Herzberg, 1966; Sergiovanni & Carver, 1980 in Oplatka, 
2007). In particular, analysis of the interviews indicated that the teachers perceive this 
occupational burnout as a personal shortcoming, while expressing concern that the stu-
dents are those who suffer from it. Here is one illustrative quote: 

D., a math teacher, said: The main threat is that I'll get fed up … I'm getting a little 
tired of explaining the same thing… a little impatient from doing the same things, over 



and over again… it's hard, going over and over the same thing several times. This is a 
weakness… and those who suffer from it are mainly the students. 
The lack of both a cooperative professional community and relevant continuing educa-
tion courses, which contribute to bolstering and updating the teachers' knowledge com-
ponents and to improving teaching methods, jeopardizes the teachers' level of profes-
sionalism and lead to weaknesses on the pedagogical level. The teachers also mentioned 
pedagogical difficulties, such as the need for a variety of teaching methods and the need 
to expand their disciplinary knowledge. Indeed, they noted these difficulties as personal 
shortcomings, but also as such that have a detrimental effect on teaching quality, which 
mainly harms the students. 

1.4.2 The profession perception conflict (B) 
This conflict embodies the clash between the STEM teacher's perception of how scien-
tific subjects should be taught and that of the organization. Such a confrontation is cre-
ated when the organization operates in a way that contradicts the characteristics of the 
teacher's professionalism: their social commitment, their devotion to the profession, 
their belief in self-supervision, and their demand for professional autonomy (Hall, 
1968). 

The perception of the teachers who participated in the study regarding the teaching of 
science and its importance relates to aspects such as the desirable number of teaching 
hours allocated for the subject, the content to be taught and the appropriate teaching 
methods, and the level of student commitment to the subject. Teachers are compelled to 
obey the organization's requirements and when these contradict their views, the said 
conflict arises, as described in the following. 

The profession perception conflict (B) on the education system level (B1) stems 
mainly from the structure and content of STEM education in junior high schools 

Analysis of the data attests to the high school teachers' attitude towards STEM education 
in junior high schools; more specifically: high school STEM teachers criticized the way 
in which STEM education is perceived and implemented in the junior high schools. The 
teachers pointed out two weaknesses in this context. The first is on the curricular level: 
they believe that the different science subjects (physics, chemistry, and biology) should 
be taught individually as distinct subjects, and not as a single, unified "sciences" subject 
that includes physics, chemistry, and biology. The second weakness, which perhaps de-
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rives from the first, relates to pedagogical mistakes made in teaching the subject in jun-
ior high school. These mistakes stem from the fact that the teachers are experts in only 
one area of knowledge (i.e., physics, chemistry or biology) whereas they are required to 
teach the entire range of science subjects.  

The teachers are therefore in conflict. On the one hand are the professional characteris-
tics such as social commitment and devotion to the profession (Hall, 1968) and on the 
other hand is the dictate of the education system to teach the three science subjects as 
one subject. According to the teachers, the way in which the teaching of STEM in junior 
high schools is structured, constitutes a threat to the state of STEM education in general. 
They expressed their concern that students reach high school with only meager and in-
accurate knowledge of the three science subjects and, as a result, may not choose to 
focus on them in their matriculation exams. 

The profession perception conflict (B) on the school level (B2) is manifested in the 
loss of teaching hours due to school activities 

Once again teachers find themselves at odds with the school, as many teaching hours 
are cancelled due to unscheduled school activities. On the one hand, teachers are com-
mitted to professionalism (Hall, 1968), while on the other hand, they must comply with 
the dictates of the school administration. The loss of teaching hours jeopardizes the 
achievement of goals set, and necessarily compromise the teachers' professionalism. 
The teachers presented this problem as a weakness on the school level.  

Thus, according to A., a physics teacher: Many hours are lost… when you 
check objectively… how many hours the curriculum is supposed to give as op-
posed to how many you actually have, so it's a problem. [Though the school 
end at the end of June, in practice] the school year ends at Passover [two 
months earlier]. From the tenth grade on, school ends after Passover. 

The profession perception conflict (B) on the student level (B3) is manifested in two 
ways: 

a. Student obligations in school 

On the student level, too, teachers find themselves at odds with the system in 
all that pertains to the perception of the profession. On the one hand, the teach-
ers' priority is to focus on the pedagogical aspect, i.e. teaching the science sub-
ject, that stems from their professional commitment (Hall, 1968), while on the 
other hand, the system encourages (and at times even initiates and requires) a 



whole range of other student activities such as community service. This over-
loading of the student's schedule with additional activities and commitments 
causes them to miss class hours, and they are unable to fulfill the teachers' 
curricular requirements. The teachers note this in the context of the weaknesses 
of the school, which does not prioritize the STEM education over other obli-
gations. 

b. Dealing with students' discipline problems and personal matters  

Dealing with student matters occupies a large part of the teacher's daily routine. 
This contradicts the STEM teachers' perception of the profession. The need to 
enforce discipline on unmotivated students only increases the burden and stress 
on the teachers, thus making it harder for them to fulfill their professional du-
ties (Oplatka, 2007 p. 185). 

1.4.3 The STEM education discourse conflict (C) 
In Israel, not many high school students choose to study science (physics, chemistry and 
biology) and mathematics at the highest level (a five-point level). Ministry of Education 
data for 2014 show that the percentages of students sitting for the matriculation exams 
in the sciences (for highest level) from the total number sitting for matriculation exams 
in all subjects were: 19% in biology, 9% in physics, 8% in chemistry, and 10% in the 
highest level of mathematics.10 These data reflect on the number of young people ad-
vancing to higher education in these areas. Data from institutions for higher education 
show the following distribution of undergraduate students in the sciences (the year 
2011): mathematics, statistics, and computer sciences 5%; physics 1.3%; biology 
2.6%.11 

As professionals, STEM teachers exhibit a high level of professional devotion to the 
teaching and possess a high level of social commitment (Hall, 1968); In their opinion, 

                                                 
10 Data was informed to the researcher directly from the subject coordinator in the Min-
istry of Education. 
11 The Council for Higher Education (CHE) Report: Collection of Data, Article 14, Ta-
ble 3.  Retrieved from http://che.org.il/wp-content/up-
loads/2012/05/%D7%9C%D7%A7%D7%98-
%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-
%D7%AA%D7%A9%D7%A2%D7%91.pdf (In Hebrew). 

http://che.org.il/wp-content/uploads/2012/05/%D7%9C%D7%A7%D7%98-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%AA%D7%A9%D7%A2%D7%91.pdf
http://che.org.il/wp-content/uploads/2012/05/%D7%9C%D7%A7%D7%98-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%AA%D7%A9%D7%A2%D7%91.pdf
http://che.org.il/wp-content/uploads/2012/05/%D7%9C%D7%A7%D7%98-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%AA%D7%A9%D7%A2%D7%91.pdf
http://che.org.il/wp-content/uploads/2012/05/%D7%9C%D7%A7%D7%98-%D7%A0%D7%AA%D7%95%D7%A0%D7%99%D7%9D-%D7%AA%D7%A9%D7%A2%D7%91.pdf
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the way in which the organization operates contradicts their social commitment as peo-
ple who are encouraging students to enter the world of science learning. Thus, according 
to the teachers' understanding, when the education system does not project the im-
portance of STEM education to school principals and through them to the students, the 
number of students who choose to study science declines, and their conflict with the 
organization exacerbates. 

Specifically, the STEM education discourse conflict (C) on the education system 
level (C1) is expressed by the importance attributed to the percentage of matricu-
lation eligibility versus the composition of the matriculation certificate.  Till re-
cently, the Ministry of Education measures the success of schools according to the ma-
triculation exam score data (entitled/not entitled, and grades relative to the national 
average) rather than by the level of study and the cluster of subjects the pupils study.12 
The result is that the perception of success does not emphasize the significance of the 
STEM subjects. It should be stressed that students perceive the science subjects (phys-
ics, chemistry, and biology), mathematics and computer science (all on a five-point 
level) as more difficult and so they are more reluctant to choosing to study them. This 
policy regarding the measurement of school success leads principals, teachers, home-
room teachers, and school counselors sometimes to direct students to give up studying 
STEM subjects, thus improving both the students' matriculation averages and the ma-
triculation eligibility percentage for the school. According to the STEM teachers, if 
school success was judged using other criteria, it would be possible to increase the num-
ber of students who choose the STEM subjects. 

The STEM education discourse conflict (C) on the school level (C2) is exhibited, 
according to the STEM teachers, by the fact that the school's message regarding the 
importance of STEM education is incoherent. When school management fails to en-
courage discourse that stresses the importance of STEM education, it results in few stu-
dents choosing to study scientific subjects at an advanced level. This too, puts the STEM 
teacher at odds with the school. The teachers mentioned this as a weakness on the school 
level, whereby, as mentioned above, the system does not measure a school's success 
according to the quality of its STEM education, thus denying it the incentive to develop 
a positive discourse on the subject. 

                                                 
12 This situation has been changed in 2016, when high schools were started being 
measures also by additional factors which refer to the quality of the matriculation exam. 
These measures are captured in the school Educational Picture.  



A., a physics teacher, presents his position on the matter: 

I think that the school does not do enough to encourage the study of physics, 
not only physics, hard sciences… in order for students to study physics, there 
needs to be an atmosphere within the school that physics is important… it 
needs to be broadcasted by the system. The system is the administration, the 
coordinators, the homeroom teachers. There is a total misunderstanding on 
the part of the entire administrative team. 

The STEM education discourse conflict (C) on the student level (C3) is expressed 
in the need to "market" the subject to students. As an outcome of the expression of 
the STEM education discourse conflict at the education system and school levels, and 
in light of the percentage of students choosing to study STEM subjects at an advanced 
level, STEM teachers are required to "recruit" their students and "market" their specialty 
subject, in order to preclude the shutting down of the school's science track. On the one 
hand, STEM teachers are committed to their profession and to society (Hall, 1968); on 
the other hand, they are subjected to pressure by the organization (Shafer et al., 2002) 
and are required to support organizational goals and be involved in marketing the subject 
matter they teach.   

L., a computer science teacher, explains the expression of this situation in her school: 

The number of students is limited…Physics has a certain prestige about it 
which lures them, and the rest of the subjects have to fight for the students, and 
then it's a question of who does better marketing and I personally have diffi-
culty playing that role.13 

1.4.4 The academic freedom conflict (D) 
The professional teacher's need for academic freedom is in keeping with a central char-
acteristic of professionalism, i.e. the demand for professional autonomy (Hall, 1968). 
The more rigid the system, and the more stringent its dictates, the less academic freedom 
for the professional.  

                                                 
13 These words, though not necessarily reflect the real situation, expressed this computer 
science teacher' perception with respect to physics classes. Data shown in the beginning 
of the section emphasize that on the country level many pupils also do not choose to 
study physics on the highest level. 



25 
 

 
 

Specifically, in the context of the research presented in this paper, the academic free-
dom conflict (D) on the education system level (D1) is manifested by the lack of 
autonomy in curricular issues. In the weaknesses dimension, the teachers noted that 
academic freedom was denied them in many areas: choosing study contents and their 
level, determining the number of annual teaching hours allocated to the subject, and the 
level and structure of the matriculation exam. Furthermore, teachers presented the need 
to transition to online units in matriculation exams, the lack of which makes it difficult 
to incorporate technology-assisted teaching, as an opportunity on the curriculum level. 
Finally, teachers also raised the need to synchronize teaching of study materials among 
the various subjects. 

1.4.5 The teacher's status conflict (E) 
The professional advancement of teachers, their salary, social benefits and pension, as 
well as working environment, are all determined by the education system (or local au-
thority) and are all closely connected to the attractiveness and image of the teaching 
profession.  

The 2011 OECD report titled "Building a High Quality Teaching Profession" (OECD, 
2011) reports on countries that have succeeded in turning teaching into an attractive 
profession, by strengthening the teacher's status. These countries have achieved this by 
taking two main measures: (a) creating a promising employment prospect for interesting 
teaching careers and (b) providing high-quality teacher training. In other words, the re-
port mentions education systems that recruit high-quality teachers by creating an envi-
ronment in which they work as professionals. In countries where this policy is imple-
mented, it has proven to have had considerable influence on the allure of the teaching 
profession. According to this OECD report, attractive conditions enhance morale, re-
duce retirement, and enlarge the reservoir of teachers.   

In the study presented in this paper, this conflict is manifested both on the education 
system level as well as on the school level.  

Teacher's status conflict (E) on the education system level (E1), exists between the 
teachers' self-perception as STEM teachers and professionals—people who have 
been trained for their jobs in academic institutions, hold academic degrees in the sub-
jects they teach, and wish to continue their professional development—and the way in 
which the system perceives them (and to a large extent society as a whole). Accord-
ing to the STEM teachers who participated in the study, teachers' employment condi-



tions (their salary and work environment) reflect the way they are perceived by the sys-
tem. The teachers mentioned the salary and pension levels as a personal threat, as com-
ponents of their job that jeopardize their chances of remaining in the teaching profes-
sion. 

Teacher's status conflict (E) on the school level (E2) is manifested by the STEM 
teachers’ perception of their working conditions as a weakness on the school level: 
poor laboratory conditions, lack of equipment, and lack of sitting alcoves and rooms for 
the professional teachers. 

R., a biology teacher, comments: 

It is too crowded here. Imagine if I had to conduct an experiment in here; then 
I have a problem. If I have a class of 30, I can't do an experiment with them 
because they're so many, and it isn't safe… the physical means - they must be 
improved. 

1.5 Summary and discussion 
The aim of the research described in this paper was to characterize STEM teachers' per-
ceptions of STEM education in the Israeli school system. Analysis of the data indicated 
that the STEM teachers' perception may be presented through five conflicts that exist 
between the STEM teachers and the educational organization to which they belong: A. 
the professional opportunities conflict; B. the profession's perception conflict; C. 
the discourse on STEM education conflict; D. the academic freedom conflict; and 
E. the teacher's status conflict. These conflicts are manifested on three different levels 
(the system, the school, and the students), whereby conflicts on the school level and the 
student level stem, at times, from the conflict on the system level. Furthermore, it can 
be seen that all of the conflicts, even when not manifested on all levels, are always ex-
pressed on the education system level (Table 1.1). It may therefore be concluded that 
STEM teachers are in conflict mainly with the organization (in its broader sense) in 
which they are employed, i.e., the education system, more than they are with the school 
or the students. Thus, the study should be expanded and the question of whether first to 
deal with managing the conflicts on the system level should be addressed. 

Conflicts A-D were ascribed to the conflict known in the sociological-organizational 
literature as the bureaucratic-professional conflict, which arises when the professional 
values of teachers-professionals clash with the values of the bureaucracy in general. The 
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bureaucratic-professional conflict leads to a situation in which the professionals encoun-
ter difficulty in realizing their goals (Hall, 1967), which in turn results in the organiza-
tion's difficulty to achieve its objectives. Here lies the significance of this study whose 
findings may offer a new viewpoint regarding the challenges STEM education in Israel 
faces. 

Moreover, the conflict over the need for professional development and a cooperative 
professional community (A2) as well as the burnout and pedagogical difficulties conflict 
(A3) indicate the importance teachers attribute to broadening their professional 
knowledge and expanding the variety of teaching methods. As a result, future studies 
should propose renewed planning of continued education courses for STEM teachers, 
as well as the establishment of a professional community of STEM teachers. 

The teacher's status conflict (E) does not necessarily stem from the professional values 
of the teachers as professionals but rather from their expectations as employees in an 
organization. In the present study, the teachers expect the organization to reinforce the 
status of the teaching profession in society. This conflict, together with the limited op-
portunities for career advancement conflict (A1), can explain the difficulties encoun-
tered in recruiting new STEM teachers as well as the teachers' difficulties persisting in 
their jobs. According to the OECD report (OECD, 2011), providing a favorable prospect 
for professional development, as well as delegating responsibility to the teachers as pro-
fessionals, are important parameters that are likely to be manifested in an increase in the 
allure of the teaching profession. 

Therein, our findings reinforce the feeling prevalent in the public in general, and in the 
education system in particular, regarding the need for a proactive approach in position-
ing and promoting a change in STEM education in Israel. 
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Appendix 1 The professional and academic background of the STEM teachers  

Name of teacher 
(initial) and sub-
ject 

School 
nickname 

Teaching ex-
perience 
(years) 

Academic back-
ground 

Additional roles in and out of 
school 

1. K. – Chemis-
try 

A 20 BSc & MSc Chemistry 
+ Teacher Certificate 

Chemistry coordinator, science 
cluster coordinator 

2. S. – Chemistry  B 18 BSc Chemistry + 
Teacher Certificate, 
MSc Medical Sciences 
(TAU14) 

Homeroom teacher; chemistry co-
ordinator 

3. R. – Biology  A 32 BSc Life Sciences 
(HUJI15) + Teacher 
Certificate 

Homeroom teacher 

4. P. – Biology  B 31 BSc Biology + Teacher 
Certificate (TAU) 

School feedback supervisor; final 
project and courses coordinator; 
former high school principal 

5. D. – Mathe-
matics  

C 12 BSc & MSc Computers 
& Math Education, 
PhD in Science Educa-
tion 

Manager of IT system in national 
network to which her school be-
longs 

6. I. – Mathemat-
ics 

C 2 
(after career 
change for 
academics) 

BSc Math & Computer 
Sciences  currently 
studying for MSc in 
Math & Computer Sci-
ence education 

Math coordinator; instructor in 
online teachers courses on use of 
technology in math education; 
background: 10 years in high-
tech; participated in academics 
career change program in 2010 

7. T. – Mathe-
matics 

E 22 BSc Mech. Eng. (TAU) 
currently studying for 
MSc in Science Educa-
tion 

No additional roles in the school; 
background: worked in industry; 
teacher since 1990; 19 years 
teaching at the school 

8. M. – Mathe-
matics and 
Computer Sci-
ences 

E 21 BEd (teachers college) Mathematics coordinator; home-
room; teaches religious subjects 

                                                 
14 Tel-Aviv University. 
15 Hebrew University of Jerusalem, Israel. 
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9. L. – Computer 
Sciences 

A 17 BA Social Sciences  Computer science coordinator; 
coordinator of software engineer-
ing track; background: partici-
pated in academic career change 
to Computer Science Teacher in 
2009 

10. A. – Physics F 15 BSc & MSc Electrical 
Engineering (TAU) 

Physics coordinator; serves as 
pedagogical coordinator in pri-
vate NPO outside the school; pro-
vides counseling for university 
students; instructor in preparatory 
courses for the Physics Olympics 

11. B. – Physics D 23 BSc & MSc Physics; 
BSc Metallurgy + 
Teacher Certificate 

Physics coordinator; works at an-
other school as well 

12.  M. – Physics A 28 (18 years 
in Israel) 

BSc & MSc Physics + 
Teacher Certificate 

Physics coordinator; works at an-
other school as well 

  



Appendix 2 Examples of career ladders in education systems around the world 

From the OECD report (OECD, 2011): “Building a High-Quality Teaching Profession" 

• Australia: 2-4 career stages are offered with a pay raise at each stage promotion 
from novice to experienced teacher, from experienced leading teacher, to vice-
principal, and finally – principal or regional/district official. Each stage re-
quires a higher level of knowledge, effective teaching, assuming of responsi-
bilities within the school framework, assisting colleagues, and so on. 

• England and Wales: Outstanding teachers whose qualifications have been eval-
uated are offered leadership roles and professional development within the 
school and in other schools. These roles may constitute up to 20% of the teach-
ing position. 

• Ireland: Four promotion categories: principal, vice-principal, assistant princi-
pal, and teacher with special duties. Each category has its own areas of admin-
istrative responsibility, level of salary, and time allocation. 

• Canada and Quebec: Experienced teachers are promoted to student mentoring 
roles with either an increase in salary or a decrease in the scope of their position 
as classroom teacher upon assuming the additional role. 

 

 

 

 

 

 



Appendix 3 Percentage of STEM teachers in educational and administrative posi-
tions 

 Total teachers 
in the school 

Homeroom 
teachers 

Class (year) 
coordinators 

Other adminis-
trative posi-

tions*** 
Post-
pri-
mary 
schoo
l 

Pro-
por-
tion 
of 
STE
M 
teach-
ers* 
out of 
total 
teach-
ers 

Pro-
por-
tion 
of 
teach-
ers of 
all 
other 
sub-
jects*
* out 
of to-
tal 
teach-
ers 

Pro-
portion 
of 
STEM 
teach-
ers* 
out of 
total 
home-
room 
teach-
ers 

Pro-
por-
tion 
of 
other 
teach
ers 
out of 
total 
hom-
eroo
m 
teach
ers 

Pro-
por-
tion 
of 
STE
M 
teach-
ers* 
out of 
total 
coor-
dina-
tors 

Pro-
por-
tion 
of 
other 
teach
ers 
out of 
total 
coor-
dina-
tors 

Pro-
por-
tion of 
STEM 
teach-
ers* 
out of 
admin-
istra-
tive 
posi-
tions 

Pro-
por-
tion of 
other 
teach-
ers** 
out of 
total 
admin. 
posi-
tions 

A 28% 72% 19% 81% 33.3
% 

66.6
% 

12.5% 87.5% 

B 16% 84% 23% 77% 0% 100% 16.6% 83.5% 

C 10% 90% 33.3% 66.7
% 

0% 100% 0% 100% 

D 10% 90% 13.3% 86.7
% 

0% 100% 12.5% 87.5% 

E 20% 80% None
16 

100% None 100% None 100% 

F     0% 100% 14.28
% 

85.72
% 

Aver-
age 

16.8
% 

83.2% 22% 88% 6.6% 93.4
% 

8.32% 91.68
% 

* STEM teachers teach mathematics, physics, biology, chemistry, and computer 
sciences in grades 10-12 and prepare them for 3 (lowest)-5 (highest) point level 
matriculation. 

                                                 
16 At this school, only teachers of religious subjects fill the positions of homeroom 
teachers, class coordinators, and administration.  
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** Teachers of all other subjects: teachers who do not teach any of the aforemen-
tioned STEM subjects. 
*** Administrative positions: school principal, vice-principal, high school grade 
administration, pedagogical coordinator or any other administrative position. 
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2. SWOT Analysis in Academia: How to Turn the 
Disciplinary vs. Cross Disciplinary Dilemma into 
Quality STEM Education 
Yehudit Judy Dori 
Tali Tal  
Einat Heyd-Metzuyanim 
 

Abstract 

In this chapter, we show how to turn a SWOT analysis process of an academic fac-
ulty into a strategic plan in a way that fosters the strengths, eliminates the weak-
nesses, exhausts opportunities, and deals with outside strengths. The case described 
in this chapter focuses on the Technion's Faculty of Education in Science and Tech-
nology. The SWOT characteristics, though specific to this particular faculty, are also 
a result of the tensions that exist almost in any universally between teaching and 
investigating disciplinary content knowledge on the one hand and the application of 
general pedagogical principles, approaches, and methods on the other hand. On top 
of these tensions, there are also constrains of funding, human resources, and work-
load of both faculty and students, which are common to all the academic disciplines. 
As such, the analysis can serve as a useful managerial tool for coping with the chal-
lenges that a STEM faculty faces while finding creative avenues for growth and im-
provement of their teaching and research. 

Keywords 
Academia; STEM education; SWOT analysis.  

2.1 Introduction 
This chapter focuses on how to find effective ways for managing an academic 
STEM education faculty for delivering STEM education at the highest possible 
level in the face of a lingering conflict between disciplinary focus and interdiscipli-
nary orientation. 

There are several models for promoting STEM education. One is STEM discipline 
affiliation, i.e., science educators are research faculty who are affiliated with the 
respective STEM departments, that is, a mathematics educator in the math depart-
ment; a biology educator teaches and conducts research as a faculty member in the 
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biology department; and so forth. Examples of universities that apply STEM affili-
ation include North Carolina State University (e.g., Robert Beichner – a physics 
educator at the Department of Physics); University of Massachusetts Boston (e.g., 
Hannah Sevian – a chemical educator at the Department of Chemistry) or University 
of Arizona (Vicente Talanquer – a chemical educator at the Department of Chem-
istry and Biochemistry). Another category under this model is a 'second career in 
STEM education'– scientists who chose to focus on science education research and 
practice in addition to `pure science` (e.g., Carl Edwin Wie-
man a physicist and educationist at Stanford University, who was awarded 
the Nobel Prize in Physics; Joe Redish at the Department of Physics at Maryland 
University; John Belcher at the Department of Physics at MIT).  

A second model is STEM education affiliation in which a group of STEM educators 
operate as an independent unit or as part of a school or college of education. Tech-
nion, Weizmann Institute, Michigan State University, and University of Georgia are 
examples of the STEM education affiliation model.  

Each of the models—the STEM affiliation model and the STEM education affilia-
tion model—has advantages and challenges presented in Table 2.1. 

Table 2.1. The STEM affiliation model and the STEM education affiliation 
model—advantages and challenges 

 
Educational 
Model 

Characteristics  Advantages Challenges 

STEM affilia-
tion 

Focus mostly on 
higher education 

Possible collabo-
ration with faculty 
teaching the 
courses; immedi-
ate access to re-
search population 
and settings 

Often one science 
educator is alone in 
a discipline; little 
interaction with 
other STEM educa-
tors at the same 
university 

STEM educa-
tion affiliation 

Focus on all age 
groups  

A group of sci-
ence educators 
who can collabo-
rate on big pro-
jects Distance from some 

research settings 
e.g., schools Focus on broad 

areas of research: 
learning, teaching, 
informal educa-
tion, out-of-school 

https://en.wikipedia.org/wiki/Physicist
https://en.wikipedia.org/wiki/Educationist
https://en.wikipedia.org/wiki/Stanford_University
https://en.wikipedia.org/wiki/Nobel_Prize_in_Physics
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education, science 
communication, 
educational tech-
nology  

In this chapter, we present and analyze a case study involving the Faculty of Edu-
cation in Science and Technology at the Technion. This STEM education academic 
unit is unique, since it is equivalent to a school in the US university system, and it 
is the one of a few that covers every STEM discipline.  

Focusing on this academic unit, we carry out a detailed SWOT analysis to identify 
advantages and challenges with respect to delivering STEM education to almost all 
age levels at the highest quality possible. 

2.2 Theoretical Background 
As noted in the introduction, science education scholars and researchers affiliation 
follows one of two main models: STEM affiliation, in which the science educator 
belongs to a mathematics, science or engineering department, or the STEM educa-
tion affiliation, in which the science educator belongs to a school, college or depart-
ment of education. The Policy Forum of Science Magazine (Handelsman et al., 
2004) has emphasized scientific teaching, which involves active learning strategies 
to engage students in the process of science and teaching methods that have been 
systematically tested and shown to reach diverse student populations. The authors 
explicitly noted: “Universities need to provide venues for experienced instructors 
to share best practices and effective teaching strategies. This will be facilitated, in 
part, by forming educational research groups within science departments. These 
groups might be nucleated by hiring tenure-track faculty who specialize in educa-
tion…” (p. 522). Almost a decade later, the Discipline-Based Education Research 
(DBER) Report (Singer et al., 2012) acknowledged the field of education research 
in higher education and recommended that “science and engineering departments… 
clarify expectations for DBER faculty positions.” (p. 4). However, much research 
on teaching science and engineering is done by science educators affiliated with 
dedicated academic units that focus on science education which may be independ-
ent, like the Faculty of Education in Science and Technology at the Technion, or 
located within a school or a college of education, as is the case with the School of 
Education of University of Colorado Boulder or the College of Education at the 
University of Missouri-St Louis and many more such departments.  

STEM education studies are collaborative efforts of STEM educators and scientists. 
Such initiatives have been described in (a) Two Special Issue of Journal of Science 
Education and Technology – JOST focusing on Educational reform at MIT  (Dori, 
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2007; 2008), and (b) the Special Issue of the Journal of Research in Science Teach-
ing – JRST on Discipline-Centered Post-Secondary Science Education Research, 
co-edited by a scientist and a science educator (Coppola & Krajcik, 2014). Indeed, 
most papers in the JOST special issues and the one of the JRST Special Issue were 
written collaboratively by scientists and science educators or engineering educators 
and engineers. Such collaborations occur regardless of affiliation and position (e.g., 
Barak et al., 2007; Dori & Belcher, 2005; Dori et al., 2007; Lipson et al., 2007; 
Marbach Ad et al., 2010; Mintz et al., 2014; Mitchell et al., 2011; Tsaushu et al., 
2012), but in general, science educators are more focused on K-12 rather than on 
post-secondary teaching and learning.  

Examining the two models of STEM educators’ affiliation, the question that arises 
is whether the structure matters. Biglan (1973) found that social connectedness was 
significantly higher among scientists (“hard areas”) than among social scientists 
(and other “soft areas”). In contrast, researchers in “soft areas” are more committed 
to teaching. Such distinctions imply that scholars in different fields have unique and 
different cultures. Becher and Trowler (2001) referred to mapping of “Tribal Terri-
tories” and use the metaphor of landscape to emphasize that these territories are not 
only natural, but also socially constructed. They argued that in light of differences 
between academic territories and landscapes, attention should be paid to differences 
between disciplinary and even to sub-disciplinary groups. Hativa and Marincovich  
(1995) acknowledged the pioneering work of Biglan and his analysis of 2×2×2 ma-
trix of hard vs. soft areas, applied vs. pure areas, and life vs. non-life area. They 
argued that in addition to the recognition of differences between disciplines, there 
is growing recognition of the differences in learning within the disciplines. Despite 
the increasing awareness of the power of disciplines, there is relatively little re-
search on the boundaries between them and their characteristics in terms of quality 
of teaching and learning in higher education. 

Given this state of affairs, the question raised is what possible ways of operating 
and managing faculty and experts would provide high quality STEM education?  

The focus of the analysis provided hereinafter is on the Faculty of Education in 
Science and Technology at the Technion, Israel Institute of Technology. This Fac-
ulty is an independent science and technology education faculty (school in USA 
terms), which is situated within a science and engineering research university. Us-
ing Biglan’s terms, the question being asked is: What is the status of an academic 
unit that does “soft” research on teaching and learning in “hard” disciplines?  

Using Becher and Trowler metaphors, we look at landscapes while using the eco-
logical metaphor of relationships. 
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2.3 Setting 
The Faculty of Education in Science and Technology at the Technion, Israel Insti-
tute of Technology, is one of 18 academic units (mostly Faculty). With 12 faculty 
members including the dean, the mission of the Faculty of Education in Science and 
Technology (hereinafter 'the Faculty') is to pursue excellence and maintain interna-
tional leadership in science, technology, engineering and mathematics (STEM) ed-
ucation. The Faculty conducts this mission through our highly innovative research 
on learning, instruction and assessment in both formal and informal educational set-
tings and across the learner's lifespan. The Faculty is the largest of its type in Israel 
and one of the largest worldwide. It has 12 full-time faculty members, six of whom 
are tenured and six in tenure-track positions. The faculty members are distinguished, 
established scholars and leaders in their respective STEM education communities. 
Their achievements include extensive lists of publications and participation in in-
ternational and national professional fora, including invitations to give keynote lec-
tures in conferences and seminars.  

2.3.1 Structure, Organization, and Research of the Faculty 
The Faculty is structured to support our mission by achieving excellence in research, 
educating prospective teachers and training in-service teachers, mentoring of future 
generations of researchers, and sustaining communities of practice in STEM teach-
ing and learning. Dean (first author of this chapter) heads the Faculty. In addition 
to the 12 faculty members, there are about 30 adjunct teaching specialists, and nine 
administrative and technical staff. The Faculty’s academic programs cover learning 
and teaching of all the STEM topics within the context of six thematic areas: Teach-
ing and Teacher Education, Curriculum, Learning Environments, Life Long Learn-
ing (LLL), Science Communication, and Educational Neurosciences. Educational 
Research Methods is also a distinct teaching theme. Faculty members are responsi-
ble for the academic programs and core teaching activities in all the themes. 

Basic and applied research within the Faculty covers both the traditional fields of 
STEM education, such as learning, teaching and assessment, and new areas, such 
as learning sciences, neuroimaging and neuro-education, science communication, 
multi-cultural education, ethics education, and entrepreneurship. Our research spans 
these STEM topics, as represented in the Faculty’s research portfolio. Faculty mem-
bers and their graduate students publish in leading journals and collaborate exten-
sively both nationally and internationally. In addition to formal and informal science 
learning environments, faculty members conduct applied research that takes place 
in and informs K-12 education, higher education, the public and private sectors and 
third sector organizations. 
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2.3.2 Academic Programs at the Faculty as a Way to Achieve Excel-
lence in STEM Education 
Recalling that the goal of this chapter is to propose a way to organize an academic 
unit for achieving excellent STEM education, in this section, we describe the six 
academic programs at the Faculty and how their organization serves the purpose we 
seek to achieve. 

The Faculty offers several programs for a large body of students: (a) a four-year 
B.Sc.Ed. program, (b) Views I program in STEM Education for Technion STEM 
graduates, which is a post-graduate program17, (c) M.Sc. with and without research 
thesis, (d) Views II program – M.Sc. with teaching certificate for excellent Tech-
nion STEM graduates, (e) a Ph.D. program, and (f) a teaching certificate for non-
Technion graduates. Orthogonal to this cross-disciplinary set of programs, studies 
are organized around eight disciplinary education tracks: biology, chemistry, com-
puter science, electrical engineering, environmental sciences, mathematics, me-
chanical engineering, and physics. Additionally, there are six cross-disciplinary 
themes, including educational neuroscience, educational technology, science com-
munication, science education in informal environments, project assessment, higher 
education, and career paths.  

Accounting for the 14 tracks (comprising the eight disciplinary and six cross-disci-
plinary tracks) on one hand and the six study programs, we must attend, at least 
theoretically, to 84 cells of a 14×6 possible matrix, where each cell is a combination 
of a study program in some track. However, students from different tracks and level 
of maturity in the research and non-research tracks are studying together. One ex-
ample is integrated courses in the B.Sc.Ed. and M.Sc. programs in Mathematics 
Education. Another is the M.Sc. and the Ph.D. program in Electrical Engineering 
Education. 

This matrix organization, while difficult to manage, provides at least a partial solu-
tion to the inherent tension existing between general educational principles – peda-
gogical knowledge – and domain-specific or disciplinary knowledge – pedagogical 
content knowledge (PCK, Shulman, 1986), i.e., pedagogical knowledge that is spe-
cific to each STEM domain and needs to be studied and applied separately for al-
most each of our eight disciplinary educational tracks. Moreover, the six programs 
span a wide spectrum of expertise levels, from the basic one that B.Sc.Ed. students 
get all the way to the Ph.D. programs. This variability requires adjusting the level 

                                                 
17The Council for Higher Education (CHE) considers graduates of this program as 
completing an additional B.Sc. degree. 
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of teaching and learning in order for them to be in par with the diverse capabilities 
and backgrounds of the students enrolled in these programs. 

How is this feasible? How can a faculty body of 12 members control such a bewil-
dering variety of programs, disciplines and cross-disciplinary domains? This is in-
deed a huge challenge, which is discussed as part of our SWOT analysis, described 
in the next section.    

2.3.3 The method: SWOT workshop  
SWOT analysis highlights the strengths and weaknesses of an organization, as well 
as the opportunities and threats it faces (see more details in Chapter 1 of this Brief). 
This type of analysis facilitates the development of strategies that amplify the 
strengths, maximize the advantages of opportunities and defend the organization 
from weaknesses and threats.   

Strengths are characteristics of an organization that give it advantages over others.  
Weaknesses are characteristics that place the organization at a disadvantage. Op-
portunities are phenomena, generally external to the organization that can be used 
to its advantage and Threats are external conditions that can hinder the organiza-
tion’s ability to achieve its goals. 

The present SWOT analysis was the product of a multi-stage process. The initial 
impetus was the highlighting of constraints and opportunities for growth within Re-
search Practice Partnerships (RPPs) at a national symposium organized by the sec-
ond author in the Faculty. This was followed by a day-long workshop (Faculty Day) 
attended by faculty members, adjunct teachers and administrative staff. 

Participants in the workshop were divided into groups for thinking about main is-
sues concerning the current and future status of the Faculty. These included, issues 
such as hiring future faculty, preserving and extending tracks, tending to the needs 
of graduate students and more. Each group was asked to think about their subject in 
relation to the SWOT characteristics. The groups then shared their work in the ple-
nary, where additional ideas were raised and discussed. 

At the end of this process, a smaller team of senior faculty went through the SWOT 
table obtained in the workshop, refined entries that needed elaboration and col-
lapsed redundant entries. The senior faculty then reviewed the final table (see table 
2.2) and agreed on its contents. They made sure that each characteristic listed in 
table 2.2 is also related to a specific set of actions that feed into the Faculty’s stra-
tegic planning.  
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2.4 Findings  
The general theme emerging from the SWOT analysis is as follows: The faculty in 
its current format has many strengths, including   a relatively large number of faculty 
members and students, compared to other academic institutions; Faculty members 
are positioned to impact STEM education in Israel; multidisciplinarity facilitates 
widespread and varied teaching and research collaborations. Weaknesses identified 
included unstable research budgets and inadequate research support facilities. Op-
portunities included a growing demand for the Views I and Views II programs and 
the current need for technology and engineering professionals, driven by a parallel 
demand for high-school teachers in these fields. Finally, threats identified included 
large proportion (25%) of faculty members who will retire within the next five years 
relative to the total number of faculty members (3 out of 12).  

The action points detailed in the right hand column of Table 2.2 are an integral part 
of the SWOT analysis and were key in developing the strategic plan.  

Table 2.2 Faculty SWOT Analysis 

STRENGTHS 
Strengths: Faculty and Faculty Members 

Characteristic Strategic Plan Item 

The Faculty is the largest STEM education 
academic unit in Israel in terms of number 
of faculty members and number of stu-
dents 

Capitalize on the critical mass to 
maintain excellence and pursue new 
directions in teaching and research.  

Tenured, tenure track faculty members, 
and adjunct lecturers are professional and 
dedicated. Each has a proven record of ac-
complishment in research, teaching, or 
both.  

Ensure opportunities for advance-
ment and professional development. 

Enable adequate career opportunities 
for adjunct staff 

The Faculty is well positioned to impact 
STEM education in Israel:   

Alumni of the various tracks in the Faculty 
hold positions in which they can influence 
developments in educational practice and 
policy through the education system (in-
cluding Ministry of Education), in industry 
and the public sector, NGOs and academia.  

Maintain high level of interdiscipli-
narity and multi-sector focus in train-
ing of students to develop their 
awareness of their potential role in 
education. 

 

Maintain high level of interaction 
Faculty members influence developments 
in educational practice and policy through 
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the dissemination and application of their 
research, through consulting activities 
(e.g., with Ministry of Education, Ministry 
of Science, Technology, and Space, CHE) 
and by training cohorts of highly skilled 
educators. 

with education system and adjust 
teachers' training priorities as appro-
priate.  

Faculty members are well informed about 
trends in Israel’s education system and 
able to address programming needs proac-
tively. For example, through the Views 
programs and through promotion of train-
ing of high school teachers with expertise 
in engineering and technology. 

  

Faculty members, alumni and Views I/II 
students have strong ties to industry. 

Maintain these ties through relevant 
applied research and the training of 
educators with industry-relevant 
skills. 

Strengths: Research 

Characteristic Strategic Plan Item 

The Faculty’s multi-disciplinary nature fa-
cilitates research collaboration within the 
Faculty and with other Technion units. 
Links with the following Technion depart-
ments are especially strong:  environmen-
tal engineering, architecture and town 
planning and industrial engineering; elec-
trical engineering, bio-medical engineer-
ing, and medicine. 

Actively expand collaborations by 
engaging with other Technion re-
searchers whose work has synergies 
with fields in education.  

Research within the Faculty includes im-
portant, cutting-edge topics in K-12 and 
post-secondary STEM education that is 
relevant within Israel and internationally. 

Recruit outstanding research student 
and postdocs with interest in cutting-
edge STEM topic. 

Orient recruitment strategy towards 
hiring new faculty members with ap-
propriate skills and interests. 

Enhance research support infrastruc-
tures such as laboratories. 

Strengths: Teaching 

Characteristic Strategic Plan Item 
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The Faculty program of graduate studies is 
acknowledged as one of the leading pro-
grams in Israel for training high quality ed-
ucational researchers and practitioners.  

Maintain the quality of graduate pro-
gram; raise and secure funds for grad-
uate scholarships 

The Views program is a highly innovative 
approach to training STEM educators. By 
recruiting outstanding students who al-
ready have strong academic backgrounds 
in STEM disciplines and in some cases 
complementary professional experience, 
the program has increased the supply of 
excellent high school STEM teachers. 

Expand opportunities for student re-
cruitment and financial support. 

Recruit new teaching staff in key ar-
eas. 

Promote research opportunities for 
Views II students. 

The Faculty’s teaching activities are 
closely linked to the school system and ed-
ucation field ensuring both smooth integra-
tion of alumni into the teaching profession, 
maintaining communities of practice and 
enhancing the application and dissemina-
tion of research.  

Maintain these ties through teacher 
training and mentoring programs for 
early career teachers and support 
through teaching centers. 

The Faculty is the only unit in Israel to 
prepare engineering and technology high 
school teachers. 

Given current and anticipated future 
shortages of qualified teachers in 
these areas must be priorities within 
Faculty teacher training. 

Excellence in teaching and pedagogical 
design evidenced by external recognition; 
for example, the receipt of the Yanay 
Award for special excellence in teaching 
by two faculty.  

 

Strengths: Impact 

Characteristic Strategic Plan Item 

Faculty alumni hold positions in which 
they can influence developments in educa-
tional practice and policy through the edu-
cation system (including Ministry of Edu-
cation), in industry and the public sector, 
NGOs and academia.  

Maintain high level of interdiscipli-
narity and multi-sector focus in train-
ing of students to develop their 
awareness of their potential role in 
education. 

Faculty members influence developments 
in educational practice and policy through 
the dissemination and application of their 
research, through consulting activities and 
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by training cohorts of highly skilled educa-
tors. 

Faculty members are well informed about 
current and future trends in Israel’s educa-
tion system and able to address program-
ming needs proactively.  For example, 
through the Views program and through 
promotion of training of high school teach-
ers with expertise in engineering and tech-
nology.  

Maintain high level of interaction 
with education system and adjust 
teacher training priorities as appropri-
ate.  

WEAKNESSES 

Weaknesses: Faculty and faculty members 

Characteristic Strategic Plan Item 

Changes in education require augmenta-
tion of Faculty by researchers having the 
necessary skill sets. Recruitment of new faculty members 

is an attempt to respond to these 
needs and increase the faculty mem-
ber body and its diversity.  

We lack faculty members in certain re-
search areas of education and disciplines. 
Expected faculty retirement in chemistry 
and engineering education is looming. 

Weaknesses: Research 

Characteristic Strategic Plan Item 

Research budgets are not stable. Improve grant writing and increase 
fundraising efforts. 

Research support facilities are inadequate. Secure increased funding from the 
Technion. 

Weaknesses: Teaching 

Characteristic Strategic Plan Item 

High ratio of students to faculty limits our 
ability to meet demand for expanded 
teaching programs and number of men-
tored research students.   

Increase number of faculty members 
through recruitment of excellent 
Ph.D. students near graduation. We 
proactively approach such students 
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and encourage them to pursue post-
doctoral fellowships. 

The demographics of faculty members 
does not represent the diversity of student 
body and proportion of student from the 
Arab sector. 

Make greater efforts to hire new fac-
ulty members from under-represented 
groups. 

Lack of well-defined progress track for ad-
junct lecturers. 

Introduce formal process for ad-
vancement of adjunct lecturers. 

Mentoring of junior teachers of engineer-
ing in the areas of PCK. 

Prioritize this area within existing 
mentoring programs. 

Weaknesses: Finance, Administration and Infrastructure 

Characteristic Strategic Plan Item 

The Faculty building and facilities are ag-
ing and in need of major renovations and 
expansion, including office space, labora-
tories, conference rooms, FLS (future 
learning spaces) classrooms, video confer-
ence rooms, collaborative learning spaces, 
library and equipment. 

Raise external funds and secure 
budgets from the Technion for mod-
ernization of building and facilities. 

Insufficient support of management staff, 
including  management of research budg-
ets, purchasing, hosting visits, reserving 
rooms, and organizing conferences. 

Clarify job definitions and responsi-
bilities, introduce professional devel-
opment programs aimed at Faculty 
management staff. 

Lack of services and technical staff such as 
lab technicians, statistics, graphics, and 
language editors. 

Expand operating budget to meet 
these needs. 

Weaknesses: Impact 

Characteristic Strategic Plan Item 

Lack of formalized links between aca-
demia and the education system limits the 
ability to influence. Influence is overly re-
liant on informal channels and individual 
initiatives. 

Maintain networks through outreach 
infrastructures – teacher centers, etc. 
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OPPORTUNITIES 
Characteristic Strategic Plan Item 

Young and growing Faculty, that is able to 
draw on its rich prior experience as a de-
partment and benefit from advantages ac-
companying the Faculty status; for exam-
ple, the opportunity to increase the number 
of Faculty member appointments.  

Increase the number of faculty mem-
bers and integrate early career schol-
ars. 

Demand among non-Technion graduates 
for participation in Views I and Views II 
and potential, dependent on increased 
funding.  

Build on early successes of the Views 
program to recruit new highly quali-
fied students. Expand Technion sup-
port and attract financial support 
from external sources. 

 

Informal/lifelong learning has risen in im-
portance within industry, government and 
NGO sectors. Links to advanced industry 
have not yet been fully realized. 

Engage stakeholders from all sectors, 
through participation, application and 
dissemination of research and by con-
tinuing to develop teacher-training 
courses that are relevant to non-aca-
demic environments. Where relevant 
engage Views students who have pro-
fessional experience in engaging with 
these sectors. 

 There are growing needs for technol-
ogy/engineering professionals accompa-
nied by derived demand for high school 
teachers in these fields.   

Increase training opportunities for 
high school teachers in technology 
and engineering; hire faculty and ad-
juncts with appropriate specializa-
tions; promote research (especially 
applied research) in this field. 

The Faculty and the Technion attract ex-
cellent students. 

Active outreach to prospective stu-
dents including promotion of STEM 
education as a field of study and pro-
fession.  

Two education-oriented units within the 
Technion – the Pre-Academic Unit and the 
Center for promotion of Teaching and 
Learning – have interests and expertise 
that is complementary to the Faculty’s. 

Promote collaboration with these two 
units. 

New York and Chinese campuses offer ex-
panded opportunities for collaboration and 

Encourage students and faculty to 
study and collaborate with these cam-
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for providing students and Faculty mem-
bers with high quality international experi-
ence. 

puses.  Develop opportunities for aca-
demic exchanges. 

The relationship of students and faculty 
members with industry can foster further 
innovations in the world of educational 
technologies. The Faculty’s teaching programs 

trains professionals with skills to deal 
with these issues. The global and changing job markets re-

quire new teaching and learning methods 
for interdisciplinary domains and 21st cen-
tury skills. 

 
THREATS 

Characteristic Strategic Plan Item 

Three out of 12 faculty members will retire 
within the next five years. This is a large 
proportion of the total number of faculty 
members. Retirement at the age of 67/68 is 
mandatory in Israel.   

Priority must be given to planning for 
and managing the transition by hiring 
new faculty members with similar 
specialties to those of the retiring fac-
ulty members and by ensuring that 
the “institutional expertise” of vet-
eran members is not lost.  

Heavy reliance on adjunct instructors (rel-
ative to the number of permanent faculty 
members) carries with it the risk that the 
instructors may not be well integrated. 

Ensure that processes for integrating 
of adjuncts are established and ongo-
ing. 

There is shortage of qualified candidates 
for recruitment of faculty members in Is-
rael and inability to recruit candidates from 
abroad due to language barrier. 

Flexibility in hiring practices, for ex-
ample, permitting the hiring of prom-
ising candidates prior to their gaining 
international experience and reputa-
tion. 

There is uncertainty regarding the CHE’s 
decisions on the ultimate status of the post-
graduate program status.  

Develop alternate plans for academic 
programs including support from the 
Technion. For example, promote 
Views II as an advanced degree, 
which will not be affected by the 
CHE decision. 

Insufficient support and investment in sci-
ence and engineering education in govern-
ment level in Israel. 

Take part in advancing the issue in 
policy agendas.  
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2.5 Strategic plan  
This section focuses on four aspects of the Faculty future and strategic plans: (1) 
Hiring plans, (2) Teaching load, (3) The Views program, and (4) The graduate pro-
gram.  

2.5.1 Recruiting new faculty in the next five years 
Faculty’s hiring plans were designed to overcome the Weakness of lack of faculty 
in specific areas, the Threats of expected retirement and to take advantage of the 
Opportunities of young and growing faculty. As such, they are aligned with the 
demographics of its members, with developments in the field of STEM education 
as well as with changes in the student population and the needs of the education 
system. Particular attention is paid to ensuring that all STEM fields continue to be 
represented and that our unique approach to interdisciplinary teaching and research 
is maintained.  

The Faculty’s demographic differs from the “classic” academic model. Many of our 
researchers and lecturers completed their Ph.D.’s and joined the Faculty after a num-
ber of years of professional experience within the education system as teachers. As 
a result, the age at entry is higher than in many other academic units.  This has several 
implications.  First, the average age within the Faculty is older.  This leads to other 
anomalies such as the fact that two of the faculty members who will retire in the next 
five years are also scheduled for promotion.  A similar challenge relates to the prob-
lem of finding faculty member candidates who have the requisite post-doctoral ex-
perience abroad prior to joining the faculty.  As a result, an important element in the 
Faculty’s recruitment strategy is to consider recent Ph.D. graduates and some who 
are very close to completion and who have published at least one or two peer re-
viewed papers, but who still lack international experience.  These young scholars are 
hired at a Lecturer rank, which is the lowest rank in the tenure track (similar to the 
British system), and are expected to obtain extended international experience as 
postdocs or visiting scholars during their tenure track period. The faculty had good 
experience with such a process when previously hiring biology education and math 
education faculty members. 

Given the anticipated retirement of several faculty members over the next five years, 
criteria for assessing candidates for recruitment therefore include demonstrated ex-
cellence in STEM education, especially at the high school level as well as disci-
pline-based education research (DBER) in higher education as a primary research 
interest.  This is particularly true of technology and engineering education since the 
Technion is the only university that trains high school engineering teachers in Israel. 
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Cross-disciplinary educational research experience is also a highly desirable quali-
fication.  This includes, experience in educational policy, advanced information and 
communication technologies, informal learning, science communication, creativity, 
giftedness, learning disabilities, and game-based learning.   

Recruitment also focuses on the candidates’ potential to develop high-level collab-
orations with other units within the Technion, within Israel and abroad. Similarly, 
the capacity to train future teachers in transformative education models such as 
MERge (Hazzan & Lis-Hacohen, 2016) that promotes the amalgamation of man-
agement, education and research is highly valued.  

2.5.2 Teaching load 
As a general rule, each faculty member teaches two courses per semester, totaling 
four to six weekly hours. These courses usually include one undergraduate and one 
postgraduate course. Some faculty members also take academic responsibility for 
additional courses that are taught by adjunct faculty. In addition, adjuncts are an 
integral part of our teaching staff. Most adjuncts also maintain in roles in schools 
and colleges of education. Thus, the close relationship with them maintains the 
Strength of ties with the educational system. 

With the introduction of the Views program, the Faculty’s student population has 
grown dramatically, and this growth is expected to continue. Therefore, and in line 
with our goal to overcome the Threat of reliance on non-tenured adjuncts, recruiting 
and sustaining adjunct faculty as teaching faculty is a high priority. Recruitment 
targets Ph.D. alumni of the faculty and others from industry, government and other 
sectors with expertise in particular fields.   

2.5.3 The Views and Graduate programs 
As mentioned earlier, the Views program is targeted at excellent B.Sc. graduates of 
the Technion, training them in the course of around 1-2 days a week over 4-6 se-
mesters to become high-school teachers. Views I offers what can be considered as 
a parallel of a 1st degree, while Views II offers an M.Sc. degree. Both programs 
provide students with full tuition scholarships. The two Views programs have be-
come the Faculty’s flagship teacher education programs and figure highly in the 
Strengths rubric of the SWOT analysis. Therefore, consolidating Views I and ad-
vancing Views II is a major aspect of the Faculty’s strategic plan. So is developing 
and disseminating research on Views as a model for STEM teacher training, as well 
as its impact on STEM education within the school system and Israeli society as a 
whole. The first five years of Views I have shown that the program's alumni have 
skills in management, teamwork, and negotiation as well as the ability to cope with 
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vagueness and manage risks. These are all highly relevant for mediating and apply-
ing STEM in multiple sectors and over the life course.   

Views I graduates teach in Israeli high schools and has included over the past 5 
years approximately 350 students. To overcome the Weakness of Views programs 
being targeted only at Technion graduates, the strategic plan includes raising funds 
to recruit outstanding graduates of other Israeli universities. This includes fundrais-
ing to provide scholarships that would support these candidates in a manner similar 
to that provided to the Technion alumni. (Currently, non-Technion degree holders 
are ineligible for the tuition support and can get partial support from the Ministry 
of Education). 

The strategic plan for the Views program includes an extension in two directions – 
one is high school management and the other is educational technologies. These are 
elaborated below.   

As mentioned in the Strengths component of the analysis, the Faculty program of 
graduate studies is acknowledged as one of the leading programs in Israel for train-
ing high quality educational researchers and practitioners. The Faculty devotes 
thought and resources to continuous upgrading the program to ensure excellence in 
research and educational leadership. The recent recognition of our department as a 
faculty demands further development of the graduate program. Directions for the 
next five years include: 

To take into account the Opportunity of Technion's international campuses, the stra-
tegic plan includes internationalization of the program. This is in line with the Tech-
nion's emphasis on the development of international collaborations in research and 
education. As part of this effort, the Faculty plans to open its gates to international 
graduate students in STEM education research. The Technion campuses in New 
York and China will also provide a platform for the effort. Challenges involve find-
ing the appropriate balance of Hebrew and English languages, inclusion of students 
with diverse backgrounds and the fact that they will need to function in the school 
system in which the language spoken is Hebrew or Arabic.  

Excellence programs: In view of the Threat of shortage in young and promising 
educational researchers and/or leaders in the educational system, the Faculty plans 
to establish (a) flexibility in hiring practices for tenure-track positions (b) a special 
framework for outstanding graduate students interested in academic careers, and (c) 
a leadership program for leaders in the educational system, preparing the next gen-
eration of school principals or national STEM superintendents. These last two pro-
grams will offer intensive courses, close involvement in research, and international 
student exchange.  
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Advanced educational technology infrastructure: To overcome the Weakness of the 
Faculty's facilities aging and in need of major renovation, the strategic plan includes 
raising and securing funds for such renovations. Modern STEM education is based 
on experiential learning in technology-rich environments. The Faculty believes that 
such infrastructure is essential for the professional development of graduate stu-
dents as prospective teachers and researchers. As a first step, we are currently ren-
ovating the library and re-designing it into a collaborative learning space.  

Interdisciplinary Graduate Study Programs: In line with the Opportunity of global 
and changing job markets, that require new teaching and learning methods for in-
terdisciplinary domains, we plan to develop two Interdisciplinary Graduate Study 
Programs: (a) in sustainability, partnering with environmental engineering, archi-
tecture and town planning and industrial engineering; and (b) in mind, brain and 
education, partnering with several engineering units, such as bio-medicine engi-
neering, industrial engineering, as well as medicine. 

2.6 Summary 
In this chapter, we provided a detailed case study and SWOT analysis of the Faculty 
of Education in Science and Technology at the Technion as a case in point for 
demonstrating both the viability of this academic unit and the challenge it faces to 
maintain and strengthen its position as a world-leading department of STEM edu-
cation worldwide. Through the lens of this particular academic unit, we have been 
exposed to the problems and difficulties similar academic units or departments  
worldwide face as they struggle to deliver STEM education of the highest quality 
with limited resources. Projecting the specific situation of the Faculty to other sim-
ilar academic units worldwide can serve as a yardstick to compare and contrast the 
challenges others in the domain of STEM education face as they struggle to fulfill 
their mission. Specifically, this monograph might provide assistance to those who 
are uncertain about the desired structure of newly created STEM academic units 
with respect to whether they should be distributed across the disciplinary STEM 
units or incorporated in the same unit. The analysis here clearly points to the bene-
fits of having the STEM educators in an integrated unit while interacting with the 
disciplinary scientists about education.     
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3 Research-Practice Partnerships in STEM Educa-
tion: An Organizational Perspective  
Orit Hazzan 
Einat Heyd- Metzuyanim 
Yehudit Judy Dori 

Abstract   
The research presented in this chapter examines Research Practice Partnerships 
(RPPs) in Israeli STEM education. We performed a SWOT analysis, where we cat-
egorized factors into Strengths, Weaknesses, Opportunities and Threats on data col-
lected before, during and after a conference that was devised to examine the state 
of STEM RPPs in Israel. The overall data analysis revealed the following theme:  

Studies in STEM education focus on what goes on in the schools and the need for 
RPPs. Yet, RPPs face obstacles rooted in the organizational structure and culture of 
the two RPP partners: the Research—Academia in Israel, and the Practice—Minis-
try of Education (MoE). 

Therefore, while both the education system and academia agree on the necessity to 
collaborate, these collaborations are not fully actualized, and RPPs in STEM edu-
cation in Israel do not invest in the most critical problems, the investigation of which 
is crucial for the economic growth and development of the state of Israel.   

The SWOT analysis presented in this chapter, which is based on data gathered from 
representatives of all STEM education sectors, enabled us to deepen our understand-
ing of how this situation can be improved. Specifically,  

• Leveraging the multiple activities in STEM education that exist in Israel, which 
was identified as the most meaningful strength,  

• Bridging the cultural gap between Academia and the educational system, iden-
tified as the most meaningful weakness, 

• Capitalizing on the increased attention and importance attributed to STEM ed-
ucation in the country, identified as the most meaningful opportunity, 

• Overcoming the frequent policy changes that take place in the MoE due to po-
litical forces in Israel, which are beyond the control of the educational system, 
identified as the most meaningful threat.  
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We also found that Academia is perceived as the stakeholder responsible for pro-
moting RPPs in STEM education in Israel.  

Keywords 
Research-Practice Partnerships, STEM Education, organizational perspective, 
SWOT analysis, academia, Ministry of Education  

3.1 Introduction 
The research presented in this chapter focuses on cross-sectoral research-based col-
laboration in STEM (Science, Technology, Engineering and Mathematics) educa-
tion in Israel. The concept of cross-sectoral collaborations refers to partnerships 
among organizations from three sectors: the first – government and local authorities, 
the second - for-profit corporations, and the third - non-profits and NGOs (public 
universities and other non-governmental organizations). As it turns out, even though 
many collaborations among the different sectors related to STEM education exist in 
Israel, they are mostly neither research-based nor methodologically documented 
(with some exceptions, such as, Avargil, Herscovitz and Dori, 2013; Zohar, in press; 
Zohar and Cohen, 2016). Therefore, the knowledge generated as a result of the col-
laboration is not explored and does not serve other educational initiatives. In addi-
tion, organizations in general, and the Ministry of Education (MoE) in particular, 
are not exposed to the different possible types of productive collaboration that may 
leverage the Israeli education system in general and STEM education in Israel in 
particular. Since we focus on cross-sectoral research-based collaborations, we will 
use the common term Research-Practice Partnerships (RPPs) (Coburn and Penuel, 
2016), which has originated from the idea of collaboration between teachers and 
researchers. 

The chapter is organized as follows: Section 3.2 presents the research background 
and Section 3.3 presents the research structure. The data analysis, presented in Sec-
tion 3.4, is organized according to the SWOT analysis components: Strengths, 
Weaknesses, Opportunities and Threats. Based on the data analysis, and as is com-
monly done with SWOT analysis, Section 3.5 lays out several recommendations 
that can promote RPPs in STEM education in Israel. In Section 3.6 we conclude our 
chapter.  

3.2 Background  
RPPs often take the shape of a linear model (Stein and Coburn, 2010). According 
to this model, research results usually flow in one direction – from basic research, 
through applied research and implementation stages, to the dissemination stage. 



57 

 
 

Penuel and his colleagues (Penuel, Allen, Coburn & Farrell, 2015) highlight the 
illusion underlying  the “linear model”:  

“Researchers often imagine that the best way to bridge that (research-practice) gap 
is to translate basic research on learning into interventions that are feasible for teach-
ers to implement, effective for a wide range of students, and accessible to any stu-
dent who might benefit from them.” (p. 182).  

Yet despite the seemingly attractive vision of neatly “packaged” intervention pro-
grams coming out of the researchers’ lab and “translated” into useful wide-scale 
educational programs, the situation in research practice partnerships is much more 
complex. Specifically Penuel et al. (2015) claim that the linear or pipeline model 
has three limitations:  

1. It does not encourage a relationship of mutualism and reciprocity between re-
searchers and practitioners; 2. It does not fit situations where interventions move 
from one setting to another; 3. It conveys a narrow use of research as solely a form 
of providing evidence for decision making, whereas successful RPPs “practitioners 
can, and do, value research that helps them gain new insights into problems and that 
facilitates the search for new kinds of solutions to persistent problems” (p. 186). 

Stein and Coburn (2010), in examining a series of RPPs in the 1990s and 2000s in 
the US education field, offered an alternative to the linear model. According to their 
dual model, information between researchers and practitioners flows in both direc-
tions (see Figure 3.1) through an “interactive space” where researchers and practi-
tioners regularly meet, work together and exchange information.  

 

 

 
 

 

Figure 3.1: The Dual Model for RPPs (Reproduced from Stein and Coburn, 
2010, p. 8) 
Despite the rise in RPPs in the US over the last two decades and the conceptual 
work that has been done to characterize them (e.g. Coburn & Stein, 2010; Penuel et 
al. 2015), not much is known about the enablers and constraints that allow forming 
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successful partnerships. In a recent review, Coburn and Penuel (2016) address Re-
search–Practice Partnerships in Education: Outcomes, Dynamics, and Open Ques-
tions. They argue that “although there is evidence of success of the interventions 
developed within RPPs in other fields, research on the impact of RPPs in education 
is sparse and focused on a narrow range of outcomes.” Coburn and Penuel (2016) 
also claim that “Most research on the outcomes of RPPs in education and other 
fields has focused on the impact of interventions developed in the context of a part-
nership. Thus, they do not investigate the impact of the partnership itself or other 
outcomes of RPPs.” (p. 49). Accordingly, they propose a research agenda for inves-
tigating RPPs that includes four areas of focus: Outcomes, Comparative studies, 
Strategies, and Political dimensions.  

Our interest in this study lies specifically in strategies, or o how to promote RPPs 
and their outcomes. Coburn and Penuel (2016) called for studies focusing on “the 
relative strengths and weaknesses of strategies for addressing such common chal-
lenges as persistent turnover, the need to create shared language or work practices, 
fostering trust, and ways to work with and across multiple levels of educational 
systems.” (p. 52). We take a wider approach and expand this investigation to the 
structural enhancers and constraints of RPPs at the country level focusing on Israeli 
STEM education.  

The concepts of linear vs. dual model will provide us a lens through which to ex-
amine the RPPs in STEM education in Israel. Several events led us to research this 
domain, one of which being an evaluation report published by the Israeli Council 
of Higher Education (CHE, Committee for the Evaluation of Education, 201518), 
published after 3 years (2012-2014) of an evaluation process in which all schools, 
faculties and departments of education in Israeli universities were evaluated by an 
international committee assigned by the CHE. In its general report (CHE, 2015), 
the committee wrote:   

Research is the lifeblood of all academic units of a university, but profes-
sional schools have a social obligation that goes beyond conducting re-
search for research’s sake: they have a duty to improve the society of which 
they are a part. For an education faculty, this means that educational re-
search must find its way into the hands of the teachers, students, principals, 
parents, and supervisors who staff and run the nation’s educational institu-
tions. (p. 8)  

Investigating [issues that are critical for the educational system….]…. are 

                                                 
18 The third author was a member of the CHE committee. 
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the ones least studied by its scholars.” (p. 12) 
Being aware of possible models for RPPs (e.g., Stein and Coburn 2010), we decided 
to examine what kinds of RPPs and of what scope are carried out in STEM educa-
tion in Israel, as well as barriers they face and opportunities these RPPs can exhaust. 
In practice, to improve our understanding of the above mentioned issues (mainly, 
strategies), and to expose the roots of the CHE report’s criticism, we adopted a re-
search-practice approach inspired by RPPs. Specifically, we gathered data through 
a conference together with additional survey data from all sectors in Israel who have 
interest in STEM education (see Section 3.3 – Research Structure).  

To facilitate the examination of strategic dimensions of RPPs in Israel, specifically, 
what targets they achieve, do they exhaust their potential, and how they are man-
aged, we applied the SWOT analytical tool. SWOT is an acronym of Strengths, 
Weaknesses, Opportunities and Threats. SWOT analysis is one among many 2X2 
matrices (Lowy and Hood, 2010) organizations use to manage their business (either 
financial or social), make decisions and define strategies. It enables examining strat-
egies that amplify the strengths and the opportunities and thus defending the organ-
ization from its weaknesses and the environment threats (Barney, 1995). A SWOT 
analysis is applied for companies, products, places, etc. In short, Strengths refer to 
characteristics of the analyzed object that give it an advantage over others; similarly, 
Weaknesses refer to characteristics that place the analyzed object at a disadvantage 
relative to others. Opportunities are phenomena, in most cases outside the organi-
zation, which the analyzed object/organization can take advantage of and exploit 
for the advantage of its goals. Threats also refer to elements in the surrounding en-
vironment of the organization, but, unlike opportunities, threats can hinder the or-
ganization from achieving its goals.  

SWOT analysis is used as a tool for organizational analysis also for public organi-
zations, such as schools and hospitals (Rego & Nunes, 2010). For example, a SWOT 
analysis was carried out for the evaluation of educational initiatives, such as the 
integration of information technologies (Sabbaghi & Vaidyanathan, 2004), and for 
defining a risk management plan for STEM education in Israel (Even-Zahav, 2016). 
The first author of this chapter applied this analysis framework for the analysis of 
Israel software startup ecosystems (Kon et al., 2014) and for the analysis of change 
processes in higher education (Hazzan and Lis-Hacohen, 2016). 

We propose that RPPs in STEM education in Israel is an important topic for inves-
tigation for two main reasons. First, due to the significant contribution of STEM 
subjects to Israel’s economic growth and development STEM topics attract the at-
tention of all sectors in Israel, and therefore, RPPs are in the interest of all sectors. 

https://en.wikipedia.org/wiki/Acronym#Nomenclature
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Second, Israel is a small country, with about 8.5 million citizens (more or less equal 
to New York City population). This size enables to reveal almost a full picture of 
the current situation in Israel with respect to RPPs in STEM education and to draw 
conclusions from which larger countries can learn. A similar argument has led us to 
use programs, such as the Views program at the Technion, which trains Technion 
graduates in science and engineering for teaching careers, as an example case of an 
effort to mobilize highly qualified engineers and scientists into STEM education 
(http://cgi.stanford.edu/~dept-ctl/cgi-bin/tomprof/enewsletter.php?msgno=1337). 
Others have similarly used Israel as a field of piloting innovative ideas (e.g., Shai 
Agasi’s electric car case told in Sensor and Singer’s book Start-up Nation, 2009). 

3.3 Research Structure 
In this section, we present the research objectives, questions, setting, population, 
and data gathering tools.19  

Research objectives: The research objectives was  

a) To describe the scene of RPPs in STEM education in Israel as well as its 
strengths, weaknesses, opportunities and threats of such partnerships.  

b) Based on (a), to formulate recommendations whose aim is to improve infor-
mation flow in two direction – from the education system to the academia and 
vice versa.  

From these research objectives, the following research questions were derived. 

Research questions 

• What factors (strengths) promote RPPs in STEM education? 
• What obstacles (weaknesses) do RPPs face, in both the education system and 

the academia? 
• What opportunities can RPPs in STEM education in Israel exploit? 
• What threats do RPPs in STEM education face?   
• In what ways can RPPs be improved? 

Research setting and participants 

Our research populations included a part of the Israeli community of STEM educa-
tion – researchers and partners from all sectors – which were gathered in our Faculty 

                                                 
19 The Technion – Israel Institute of Technology – Committee for Ethics in Social 
Sciences approved the research. 

http://cgi.stanford.edu/%7Edept-ctl/cgi-bin/tomprof/enewsletter.php?msgno=1337
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for a one-day conference that took place on May 24, 2016. The title of the confer-
ence was: Cross Sectoral Research Based Cooperation in STEM Education: The 
Case of the Israeli Education System. The conference agenda is presented in He-
brew here: http://edu.technion.ac.il/inner3-1.php?id=294 (See Table 3.1). In addi-
tion, in the validation stage of our findings, the research population was expanded 
and included additional stakeholders, such as executives and senior officers in a 
variety of organizations that deal with STEM education in Israel – in the public 
(e.g., MoE), for-profit and non-profit sectors.   

Table 3.1 Conference agenda20 

9:00 – 9:30 Assembling and coffee   
9:30 – 9:45 Introductory words:  

• Prof. Peretz Lavie, President of the Technion 
• Prof. Yehudit Judy Dori, Dean of the Faculty of Education in Sci-

ence and Technology, Technion 
9:45 – 10:00 Dr. Einat Heyd-Metzuyanim: The main questions for discussion in 
the conference  
10:00 – 11:00 Prof. Mary-Kay Stein, University of Pittsburgh: Plenary Talk 
11:00 – 11:30 Reactions21:  

• Prof. Bat-Sheva Eylon, Former head of the Department of Science 
Teaching, Weizmann Institute of Science 

• Dr. Itay Asher, Acting Chief Scientist , Ministry of Education 
• Prof. Anat Zohar, Former Head of the Israel MoE’s Pedagogical 

Council, Hebrew University of Jerusalem  
11:30 – 11:45  Coffee Break 
11:45 – 12:45 Researchers’ panel: What is the potential contribution of studies 
in STEM education to the field of education?  
12:45 – 13:30  Lunch 
13:30 – 14:15 Ministry of Education, industry, NGOs and foundations’ Panel: 
What does the educational system need from academic research? 
14:15 – 15:15    Round tables of the conference participants  
- Presentation of research projects by faculty members, postdocs and doc-

toral students  
- Discussion concerning the main questions of the conference  
15:15 – 15:45 Summary of the round tables by a representative from each table  
15:45 – 16:00 Summary and farewell – Prof. Orit Hazzan (via Skype).  

 

                                                 
20 We open the Findings section of this paper with an illustration of how the mes-
sages delivered by the plenary speakers of the workshop can be naturally analyzed 
by the SWOT framework of RPPs in STEM education in Israel. 
21 Scholar’s details appear here with their permission.  

http://edu.technion.ac.il/inner3-1.php?id=294
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One hundred and five (105) participants took part in the conference: 62 were from 
the academia (59%), 26 from the education system (25%), 4 from the industry (4%) 
and 13 from NGOs and philanthropic organizations (12%).  

Data gathering tools 
Data were collected prior, during and after the conference, by the following research 
tools.  

Pre and post surveys 

Online surveys were distributed to all conference participants who registered to the 
conference. Responding to the survey was optional and anonymous.  

In the pre-conference survey, the research rationale was described and data were 
collected about the participants’ experience with RPPs. Fifty eight (58) participants 
answered the questionnaire: 35 (60.3%) from the academia, 14 (24.1%) from the 
education system, 4 (6.9%) from philanthropic organizations, 2 (3.4%) from the 
industry, and 3 (5.2%) indicated Other.  

In the post-conference survey22, participants were asked to reflect on their experi-
ence in the conference, to address their future intention to be involved in RPPs and 
to suggest recommendations for the promotion of RPPs in STEM education in Is-
rael. Forty (40) participants answered this survey: 32 (80%) from the academia, 4 
(10%) from the education system, 1 (2.5%) from philanthropic organizations, and 
3 (7.5%) indicated Other.  

Submissions for presentation in the round tables in the form of project abstracts 

The conference participants were invited to submit a description of research works 
relevant for the conference themes – RPPs in STEM education in Israel. In addition 
to the project description, submission included the following topics for discussion 
in the conference: 

• Potential contribution of the project/research to Israeli STEM education  
• The project/research relevance for academic research 
• Opportunities and barriers faced in collaborative work with the education sys-

tem 

Twenty-seven research descriptions were submitted and analyzed. The submissions 

                                                 
22 The post-conference survey is in Hebrew.  

https://docs.google.com/forms/d/e/1FAIpQLSeld6MSyrfO4gyrLE2Aqb0KTyYJotJ7Z0qdS6tBWRpKuTbOAQ/viewform
https://docs.google.com/forms/d/1qZbQmx1I7Sr1JRQL6SsU5_Ayw5CDPOm42sMH1_gFahI/viewform
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were categorized into five topics: information and communication technologies in 
STEM education, management of educational systems, math education, social as-
pects of STEM education and teaching skills and methods. These research studies 
were discussed in the round table session of the conference. The 5 round tables were 
facilitated and headed by faculty members from our Faculty according to their ex-
pertise. Each round table included about 20 participants from all sectors: 5-6 pre-
senters, 6-8 researchers from the academia, 5-6 practitioners from the education 
system, and 3-4 representatives of the industry and the NGO non-profit sector.  

Observations in the conference 

The conference sessions were video recorded and analyzed according to the follow-
ing themes: 

• Factors/strengths which promote RPPs in Israel 
• Obstacles/weaknesses the participants face while engaged in RPPs 
• Opportunities for RPPS that can be actualized to promote STEM education in 

Israel 
• Threats that should be considered when RPPs are developed 
• Other ad-hoc themes 

Validation survey23 of the SWOT analysis 

Following the data analysis by the SWOT framework, a survey24 was distributed 
that aimed to confirm the data analysis, in particular, the categorization of the dif-
ferent factors of the RPPs according to the components of the SWOT analysis and 
the proposed recommendations.  

The validation survey underwent two phases of validation. In the first phase, we 
distributed an online questionnaire (Validation Questionnaire 1) to 10 respondents 
from varied backgrounds (doctoral students, teachers, and NGOs). The question-
naire listed in a random order 14 factors that were identified as either strengths, 
weaknesses, opportunities or threats. The responders were requested to categorize 

                                                 
23 In qualitative research, this activity would have been called credibility, which is 
the associate term to internal validity used in quantitative research. The credibility 
criteria asim to insure that the results of qualitative research are credible from the 
perspective of the research participants. However, we decided to use the term Val-
idation Survey from two reasons. First, it is the more common term which reflects 
our intention; second, this pahse miexed both qualitative methods and quantitative 
methods.   
24 In Hebrew. 

https://docs.google.com/forms/d/e/1FAIpQLSfOYn-olkNh0IgED7YTOgthJIgilgdNXBJ8M1hdRz5a5S0nEA/viewform
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these factors as either a strength, a weakness, an opportunity or a threat with respect 
to RPPs. The reactions to this questionnaire were unanimous: Almost all respond-
ents declared that the questionnaire is confusing and that they were unable to un-
derstand the factors and to categorize them as was asked. In response, we distributed 
a second version of the validation questionnaire (Validation Questionnaire 2).   

In the Validation Questionnaire 2, we asked the respondents to indicate the extent 
to which they agree with our categorization according to the SWOT components, 
and to offer an alternative categorization, if they felt the factor belongs to another 
SWOT category.  In addition, respondents were asked for each category to indicate 
the factors most and least significant to the success of RPPs in Israel. Finally, they 
were asked to rank the agreement level with respect to each of our proposed recom-
mendations for the promotion of STEM education in Israel and to suggest additional 
ways by which RPPs in STEM education can be fostered and improved.     

Since in the conference itself the representation of the different sectors was not bal-
anced, the survey was distributed also to a group of seniors in different for-profits 
and not-profits organizations who are involved in STEM education. Forty-one re-
sponses were received, from which only 18 participated in the conference (3 of the 
18 only partially), with the following distribution between sectors: 40% (n=17) from 
the academia and 60% (n=25) from non-academic institutions (one belongs to two 
sectors). The 60% from the non-academic institutions were distributed as follows: 
24.4% (n=11) from NGOs, 19.5% (n=9) from the education system, and 17.1% 
(n=5) from the industry. 

The responses to the validation survey were found to be reliable by two indicators. 
First, relatively high agreement level was expressed with respect to whether a spe-
cific factor had been categorized properly in the SWOT analysis. Second, a con-
sistency was observed between the agreement level and the indication of the most 
significant factor in each category.  

We illustrate these arguments with respect to the identified strengths (see Table 3.4 
in Section 3.4). The strength ‘Multiple activities in STEM education’ got the highest 
level of agreement among the three identified strengths with respect to whether it 
indicates a strength, and at the same time, was selected by 47% of the responders as 
the most significant strength (the other two strengths were indicated as the most 
significant strength by 32% and 21% of the participants).   

In addition, when relevant, we address similarities and differences between sectors, 
with respect to their choice of the most significant factor in each component of the 



65 

 
 

SWOT analysis. In the case of strengths, for example, we see that the importance 
the academia attributes to the strength ‘Large research community’ is larger than 
the importance the other sectors attribute to this strength.  

Research participants  

Table 3.2 presents the representation of the different sectors in the data collected by 
the different research tools. Since several participants identified themselves as be-
longing both to the academia and to another sector, the sum of column is sometimes 
bigger than the total number of participants.  

Table 3.2 Summary of data gathering tools and population   
Group  Pre- 

survey 
(n=58) 

Confer-
ence 

(n=105) 

Post- 
survey 
(n=40) 

Validation  
survey 
(n=41) 

Academia 
– The Re-
search of 
RPPs 

Aca-
demia 

37 (2 also 
in the edu-
cation sys-
tem) 

62 34 (2 also 
in the edu-
cation sys-
tem) 

17 (1 also 
in the in-
dustry) 

Not Aca-
demia – 
The Prac-
tice of 
RPPs 

Total - 
non-aca-
demia 

23 43 8 25 

Educa-
tion sys-
tem  

16 (2 also 
in the aca-
demia) 

26 6 (2 also in 
the aca-
demia) 

9 

Industry 2 4 
 

- 5 (1 also in 
the aca-
demia) 

Non-
profit 

4 13 1 11 

Other 1 - 1 - 
 

3.4 SWOT analysis of RPPs in STEM Education in Israel 
In this section, we present our SWOT analysis of the RPPs in STEM education in 
Israel. The data analysis revealed that currently, the infrastructure for RPPs in 
STEM education exists, as expressed in the Strengths and Opportunities. However, 
at the same time, these RPPs do not exploit their potential due to cultural gaps be-
tween academia the education system, organizational structures and political pro-
cesses, expressed as Weaknesses and Threats.  

We first examine the main messages delivered by the plenary speakers in relation 
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to strengths, weaknesses, opportunities and threats in STEM education in Israel (Ta-
ble 3.3). We place special attention to these perspectives, due to the speakers’ ac-
cumulative experience and central roles in STEM education both in the MoE and 
academia.  

Table 3.3 Illustration of the components of the SWOT analysis as expressed by 
the plenary speakers of the conference 

Strengths 
• The multiple activities in STEM 

education that currently exist in 
Israel, which was identified as 
the most significant strength in 
our study: Research based col-
laborations in the areas of STEM 
education exist in Israel for 
many years and Israel had highly 
significant achievements in this 
area. 

• Large research communities in 
the different STEM subjects in 
academic departments: We do 
continue studying problems that 
arise from the field, although 
with funds provided mainly 
through scholarships that the 
Technion provides to PhD and 
Masters students, rather than 
funds provided by Practice part-
ners.  

 

Weaknesses 
• The cultural gap existing between 

the academia and the education 
system: 
The discourse between the aca-
demic world and the practical 
world has been changing in the 
world. I am afraid that in Israel, 
we have not seen yet a sufficient 
change, especially with respect to 
all issues related to the relevance 
of research to the education field. 
The academia is interested in the 
creation of new knowledge, in a 
deep and slow process. The minis-
try of education is eager for much 
quicker synthesis of existing 
knowledge, for both the support of 
policy formulation and the im-
provement of the practice of 
school principals and teachers. 
The office of the Chief Scientist at 
the MoE tries to promote these 
two targets.  

• Academic culture and structure:  
While we are dealing with the 
promotion of research-based col-
laboration between the academia 
and the education system, we face 
several obstacles which prevent 
these collaborations. In many 
cases, selective funds, such as ISF 
(Israel Science Foundation), re-
ject a research proposal only be-
cause it is ‘too practical’. On the 
other hand, the Center of Science 
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Education (MALAM), not only 
funds a small number of projects, 
it also emphasizes only develop-
ment and does not fund research 
works which accompany the de-
velopment of curriculum, but ra-
ther, it funds only limited feedback 
on the developed curricular mate-
rials. This situation must be 
changed to allow us to conduct re-
search that directly impacts the 
education system.  

Opportunities  
• The cross-sectoral – that is, be-

yond 1st sector – awareness to 
STEM education in Israel:  
There are technological develop-
ments which are expected to in-
fluence the education system in 
the next decades and that we 
should pay attention to both in 
the education system and at the 
Technion;  
The involvement of the third sec-
tor and the industry creates new 
opportunities.  

 
 

Threats 
• Decrease in government funds 

some of which may result from 
transferring the responsibility for 
the education system from the 
state to private organizations: Re-
cent developments, such as the re-
duced scope of activity of the Cen-
ter for Science Education 
(MALAM) led to the reduction of 
research-based collaborations.  

• Priority change due to political 
circumstances: An additional 
problem is the frequent change of 
minsters of education which leads 
to strategy changes. These 
changes make it difficult for the 
education system to progress 
steadily towards clear targets. 

 

In what follows, for each component of the SWOT analysis, we first describe the 
factors associated with it and illustrate the analysis with relevant data. Table 3.4 
presents the ranking of the factors associated with said component, as was expressed 
in the validation stage. 

3.4.1 Strengths of RPPs in STEM education in Israel 
Three major strengths of RPPs in STEM education were identified based on the data 
analysis: (a) Multiple activities in STEM education, (b) a large research community 
in higher education departments in the universities that specialize in STEM subjects 
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and (c) other research institutions that engage in STEM education research and de-
velopment. In what follows, we elaborate on each strength. 

a) Multiple activities in STEM education 
This strength refers to the multitude of activities happening at this time in Israel that 
are either specifically tailored for enhancing STEM education or significantly im-
pact it. One example of such projects is the  “5 times 2” project, an initiative of the 
MoE aimed at doubling the number of Israeli high school graduates majoring in 
mathematics, science and technology25. This project was presented and mentioned 
by several of the participants in the Ministry of Education, industry, NGOs and 
foundations’ Panel. Organizations from all sectors are involved in the promotion of 
this initiative and collaborate in the framework of the Collective Impact model 
(Kania and Kramer, 2011). Nevertheless, the documentation of this initiative (see 
http://www.5p2.org.il/model-of-operation/) also indicates that its primary focus and 
financial support are placed on the practice aspect and the research aspect, as well 
as its associated RPPs are not inherently promoted and viewed as crucial elements 
that can support and enhance the project success.  

In addition to projects which were specifically mentioned in the plenary panels and 
in the round tables, the high involvement of conference participants in RPPs was 
identified from the pre-questionnaire, in which they were asked to indicate in how 
many RPPs they have participated. Among the 58 participants who answered this 
question, nine (15.5%) participated in at least eight RPPs, two (3.4%) participated 
in 5-7 RPPs, eighteen (31%) participated in 2-4 RPPs, twelve (20.7%) participated 
in one RPP, and seventeen (29.3%) did not participate in any RPP. Strengths (b) 
and (c) presented below elaborate on the research frameworks of these RPPs.  

b) Large research communities in the different STEM subjects in higher ed-
ucation departments  

This strength refers to the exceptionally large research community in Israel devoted 
to STEM education in all STEM subjects. This research community includes one 
aca (at the Technion) and one department (Weitzman Institute) solely devoted to 
science and mathematics education. For example, the Faculty of Education in Sci-
ence and Technology at the Technion has faculty that spans all of the STEM edu-
cation fields: Mathematics, Physics, Chemistry, Biology, Computer Science, Envi-
ronmental Sciences and two technological education tracks: Mechanical 
Engineering and Electrical Engineering. Other universities, such as Ben-Gurion 

                                                 
25 See http://www.5p2.org.il/english/ . 

http://www.5p2.org.il/model-of-operation/
http://www.5p2.org.il/english/
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University, Tel Aviv University, Bar-Ilan and Haifa University have units, pro-
grams or departments devoted to STEM education or to Mathematics education.  

The proliferation of research activity in the field of STEM education can be seen in 
the large representation of Israeli scholars in international conferences such as 
NARST (National Association for Research in Science Teaching), IGPME (Inter-
national Group for the Psychology of Mathematics Education), and SIGCSE (Spe-
cial Interest Group of Computer Science Education). As an example for the magni-
tude of research communities in comparison to other research communities around 
the world, we present two examples: in the IGPME (International Group of Psy-
chology of Mathematics Education) 40th conference taking place in August 2016, 
one out of the four plenary speakers and one out of the five plenary panel speakers 
were from Israel. In the IGPME 37 conference in Germany in 2013, there were no 
less than 27 Israeli presenters (out of 327; 8%). In the same conference, there were 
eight presenters from Italy (2%) and five from France (1.5%), two countries that are 
geographically closer to Germany and their population is significantly larger than 
Israel’s population.  

Another strength related to the large faculty devoted for STEM education is the 
large number of doctoral students engaged in STEM education. Most of the pro-
posals submitted to the conference were presented by doctoral students. Many of 
these students also work in the educational field, either in school or teacher colleges, 
and can further foster opportunities for knowledge transfer between the education 
system and the academia by RPPs. 

c) Additional Israeli research institutions in STEM education   
The third strength we have identified is the existence of institutions or organizations 
devoted to research and development in fields related to RPPs in STEM education. 
These include first sector organizations (e.g., The Chief Scientific of the MOE26) 
and NGO non-profit organizations (e.g., The Initiative for Applied Research in Ed-
ucation27).    

                                                 
26 See  http://cms.education.gov.il/EducationCMS/Units/Scientist/Odot/afkidei-
Madan.htm  
27 See http://education.academy.ac.il/english/homepage.aspx . The Initiative for 
Applied Education Research was established in 2003 as a joint venture of the Is-
rael Academy of Sciences and Humanities, the Israel MoE and Yad Hanadiv. The 
Initiative sets up expert committees and convenes symposia for researchers, edu-
cation professionals and decision-makers. It publishes reports of its work and 

https://www.narst.org/
http://cms.education.gov.il/EducationCMS/Units/Scientist/Odot/afkideiMadan.htm
http://cms.education.gov.il/EducationCMS/Units/Scientist/Odot/afkideiMadan.htm
http://education.academy.ac.il/english/homepage.aspx
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Table 3.4 presents the ranking of each strength in the validation stage as well as 
selection of the most significant strength. As can be seen, the strength ‘Multiple 
activities in STEM education’ was ranked the highest with respect to its considera-
tion as a strength, having been selected by 47.1% of the responders as the most 
significant strength. We note that the strength ‘Large research community’ was se-
lected as the most significant strength by half of the responders from the academia, 
but only by one fifth of the responders from the other sectors. This can be explained 
by the fact that the academic participants are more familiar with these communities 
as well as with their activities. However, it can also point to a cultural gap, which 
will be discussed in the next section.  

3.4.2 Weaknesses of RPPs in STEM education in Israel 
Our analysis revealed three main weaknesses regarding RPPs in STEM education 
in Israel: (a) Cultural gap between the Academia and the Educational field (schools 
and MoE) (b) Academic incentives and (c) Regulations in the MoE. As can be seen, 
(a), (b) and (c) indicate that not only a cultural gap exists between the academia 
and the education system, this gap is further fostered by incentives and regulations. 
We mention that in addition to the three weaknesses mentioned here, four additional 
weaknesses were raised through the analysis of the conference data. However, they 
were found to be less meaningful during the validation stage and were therefore 
discarded or combined with more significant weaknesses.  

a) Cultural Gap between the education system (schools and MoE) and the 
Academia  

All organizations, including non-profit ones, have a culture which is expressed in 
the values, discourse and behavior of their members, which in turn "contribute to 
the unique social and psychological environment of an organization"28. A cultural 
gap exists when the values and behaviors of two (or more) organizations clash. Or-
ganization culture is a useful tool for the analysis of organizations’ successes and 
failures as well as for the communication styles among organizations.  

In our case, the cultural gap between the academia and the education system was 
expressed in different ways and was evident from multiple sources. We address two 
expressions of this gap: 

• The research needed for the MoE vs. the research conducted in the academia; 

                                                 
makes them readily available to the public, which means that they have the poten-
tial to be read by teachers and principals and to be applied. 
28 Business Dictionary. http://www.businessdictionary.com/  

http://www.businessdictionary.com/
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• The spirit of the dialogue. 

The research needed for the MoE vs. the research done in the academia 

This gap was expressed by several MoE representatives. As presented in Table 3.3, 
one of them (Asher) described two possible axes for the characterization of a re-
search project: “close vs. open” and “fast vs. slow”. He said that at the MoE, people 
are usually interested in “close and fast”, meaning quick and closed answers to 
pressing questions. Researchers in academia, on the other hand, usually tend to-
wards a “slow and open” orientation, meaning “give us several years and let us 
explore open questions and then we will come up with some answers” (Asher, ple-
nary response). As a result, many stake-holders in the MoE (according to Asher) 
conceive the idea of research as non-relevant, as something “theoretical”, while in 
fact, it is empirical.  

Time constraints and negotiation timelines were mentioned repeatedly in the pre-
conference survey as challenges with which RPPs should deal. Importantly, time 
was often mentioned in relation to other resources and the tradeoffs between them. 
For instance: 

• “Lack of resources: time, money, personnel.” (Pre-survey response to question 
about limitations of RPPs)  

• “Connection and coordination take time, effort and compromises.” (Pre-survey 
response to question about limitations of RPPs)  

Some also mentioned the incompatibilities more explicitly. For instance,  

• “The agenda is not always the same agenda. The school wanted to use the re-
search to promote its public relations while for the academic institution it was 
more important to align with research ethics. At times, there is tension between 
partners that is caused by one partner feeling the other is taking advantage of 
it.” (Pre-survey response to question about limitations of RPPs)  

The spirit of the dialogue 

Another representative of the MoE said that the academia’s attitude towards the 
“field” is arrogant in that people in the academia do not appreciate enough the ac-
tivities that take place in the schools. Several comments in the post-conference sur-
vey explained this feeling by the kind of dialogue between the education system and 
the academia. For instance, when reflected on the conference, participants said: 
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• “It’s sad, but I felt at times there was a dialogue of the deaf between the aca-
demia and the field. The attempt to rebuke the people of the MoE did not lead 
to any productive discourse.” (Post-conference survey) 

• “It’s a pity that as (people from the) academia, we weren’t smart enough to 
really listen to what was said” (post-conference survey) 

• “The MoE did not get sufficient voice. They should have been sitting in a panel 
of their own”29. (Post-conference survey) 

•  “The academia is detached from the field and provides ideas from a supremacy 
stance. First there is a need for trust and mutual learning before imposing inno-
vative ideas.” (Pre-conference survey) 

Trust is a key component of an organization culture. In the case of RPPs, without 
trust parents will not allow teachers and teachers will not allow researchers to do 
research at the schools (take notes, record videos, and observe classes).  

b) Academic culture and structure: Promotion, academic incentives, univer-
sity reward system 

Our data revealed that communication barriers between the academia and the edu-
cation system exist also from the academic perspective. One of the main reasons, 
talked about in the conference, was researchers’ motives, which are first and fore-
most tenure and promotion. In Israel, publications in Hebrew (the spoken language 
in most schools and academic institutions) are not viable as indicators of universi-
ties’ productivity. Thus, the academic promotion process does not encourage re-
searchers to publish in the main language of the country, leading to researchers pub-
lishing almost only in English, especially before they get tenure. This hinders 
dissemination and transfer of information from the academia to the education sys-
tem. Thus, publishing incentives often determine a focus of research that is not well 
aligned with the pressing problems of the Israeli education system.  

The CHE report, mentioned in the introduction, and discussed by the plenary speak-
ers of the conference, addressed this issue30:   

• “There is little incentive for scholars of education to disseminate their work 
beyond university walls, and thereby influence the society of which they are a 
part.” (p. 8) 

                                                 
29 It should be mentioned that several people at the MoE were approached a few 
months before the conference and were asked to participate, yet their calendars did 
not permit it. 
30 The authors of this paper express some reservations about some of the more ab-
solutist statements of this report.  
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• “The impulse to distance oneself from the core problems of education some-
times comes from the highest levels of the university.”(p. 10) 

• “What attracts faculty attention is the university reward system, where the em-
phasis is on publishing in English-language journals.” (p. 12) 

• “At present the main audience for the research produced by Israel’s education 
scholars are the professors publishing in the same journals. There are few op-
portunities for practitioners to learn about the kind of research that might im-
prove their practice.” (p. 14) 

Another strong set of incentives is national and international funds. As presented in 
Stein’s keynote in our conference, many RPPs in the US are supported by national 
foundations such as the NSF and IES grants. For example, Stein presented projects 
such as COMET and “Scaling up Mathematics”31, funded by the NSF which in-
cluded a strong implementation and dissemination aspect of research-based pro-
grams for mathematical teaching and learning. The ISF, on the other hand, does not 
promote any RPPs; on the contrary, it stresses that it only funds basic research.   

Motives of researchers and promotion criteria of course do not exist in a vacuum. 
They are a result of the way in which the CHE rewards Israeli universities, which 
is according to the number and status of publications in international journals, num-
ber of grants, number of doctoral students, etc. This incentive structure contrasts 
sharply with the CHE report just quoted that criticized education departments for 
engaging in research activities that align precisely with the incentive structure for 
which it is responsible.  

c) Regulations of the MoE 
The third weakness we identified related to organizational structure and regulations 
of the MoE. Specifically, from the organizational structure perspective, we address 
the teaching position; from the regulation perspective, we address the approval pro-
cess of research proposal submissions to the office of the Chief Scientist of MoE. 

The teaching position in Israel 

Evidence from the participants’ stories, as well as follow-up conversations with ma-
jor figures in the MoE reveal that the uniform teaching position in Israel (including 
uniform wages), its rigid structure, and lack of benefits teacher gain from participa-
tion in RPPs block teachers from actively participating in research projects. Incom-
patible incentives and motives were mentioned repeatedly in the data. For example: 

                                                 
31 See http://www.nsf.gov/awardsearch/showAward?AWD_ID=0228343  

http://www.nsf.gov/awardsearch/showAward?AWD_ID=0228343
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• “Teachers do not have incentives to collaborate and therefore it is difficult to 
find places to carry out the research. Also, the teachers who help and support 
to carry out the research are not committed: The position structure, payment, 
professional training, overwork." (Challenges mentioned in a project abstracts) 

• “Institutional structures that would fit and support the research program and its 
principles, including changes in teachers’ wages agreements, compensating 
teacher teachers, etc.” (Suggestions for a change mentioned in a project ab-
stract) 

In many cases, research studies in STEM education aim at developing new tools, 
teaching methods, etc., that require a teacher professional development program. 
However, as the following quotes indicate, in the current structure of the teaching 
position, teachers are not committed to such professional development programs, 
since they are required to participate in professional development programs that 
take place in their schools.  

• “Difficulties in recruiting teachers to the professional training; lack of full com-
mitment to participate in the program; time constraints of the professional train-
ing; teachers’ unwillingness to continue working from home”. (Challenges 
mentioned in a project abstract) 

• “Difficulties in recruiting teachers: Voluntarily the willingness is almost zero 
and in teacher professional training the teacher arrive very tired and many of 
them do not arrive at all”.  (Challenges mentioned in a project abstract) 

• “The teacher leaders contend with school principals, superintendents, MoE de-
mands, instructions from the subject supervision unity etc., and they are influ-
enced by decisions like [...] school professional development within “Oz Lat-
mura” [a new reform in the structure of teacher position] which make 
participation in out-of-school PLCs [professional learning community] diffi-
cult.“ (Challenges mentioned in a project abstract) 

It is important to note the use of the term recruiting teachers, mentioned in two of 
these examples, which indicates that teachers are conceived as “participants” or 
even “subjects” rather than equal collaborators. This perspective can be explained 
in two ways:  

a) The prominence of the Linear Model in the educational research community, 
which treats teachers as receivers of research-manufactured knowledge, not as 
the creators of it. 

b) Limited resources, which pose difficulties to attract teachers to actively partic-
ipate in RPPs. Several project abstracts explicitly declared this message, e.g.: 
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“The main obstacle is funding and the secondary obstacle is recruiting teachers 
and students for research and implementation.” 

Regulations regarding research approval in the MoE32  

The Chief Scientist of the Ministry of Education holds the responsibility to design 
the Ministry’s research policy, including setting criteria for allocating research 
funds, setting priorities for research in different domains of education and creating 
research based collaborations with government, international and non-government 
institutions as well as integrating scientific knowledge that can serve policy makers’ 
decision-making processes in the MoE.  

Another role of the Chief Scientist of the MoE is to serve as an IRB – Institutional 
Review Board so that every research conducted in the education system in Israel 
should get the approval of the Chief Scientist. The purpose is to verify that pupils’ 
and teachers’ rights are respected and ethical research norms are adhered to33. How-
ever, the limited resources allocated to the Chief Scientist produce a long queue of 
research proposals submitted for this authority’s approval. These were evident in 
the conference participants’ complaints about significant delays in the approval pro-
cess and consequently, inability to perform the research as planned. This is espe-
cially important when graduate students need to be committed to their university 
schedule for performing their research. The complaints expressed in the workshop 
are supported by a recent report, published by the Israeli Knesset’s Center for Re-
search and Information33 F

34, about the role and status of the Chief Scientists in the 
governmental ministries in Israel (Goldschmidt, 2016). According to this report, the 
Chief Scientist office at the Ministry of Education is one of the under budgeted 
Chief Ministry offices relative to the budget of the ministry, specifically, the budget 
allocated for the Chief Scientist office at the Ministry of Education equals 0.02% of 
the total budget of the Ministry of Education (Goldschmidt, 2016, p. 9).  

To ease the Chief Scientist’s administrative overload, several rules have been up-
dated recently. According to these rules, two types of research have been exempt 
from approval of the Chief Scientist: a) research works that  do not focus on students 
and where data collection encompasses less than 15 educational organizations, and 
b) a case study in one educational organization that does not focus on students and 

                                                 
32 See: http://cms.education.gov.il/EducationCMS/Units/Scientist/Odot/afkidei-
Madan.htm 
33 The submission guidelines for a request for data collections in the schools are 
presented here (in Hebrew): http://cms.education.gov.il/EducationCMS/Applica-
tions/Mankal/EtsMedorim/3/3-9/HoraotKeva/K-2015-9-2-3-9-4.htm 
34 The Knesset is the Israel’s parliament. 

http://cms.education.gov.il/EducationCMS/Units/Scientist/Odot/afkideiMadan.htm
http://cms.education.gov.il/EducationCMS/Units/Scientist/Odot/afkideiMadan.htm
http://cms.education.gov.il/EducationCMS/Applications/Mankal/EtsMedorim/3/3-9/HoraotKeva/K-2015-9-2-3-9-4.htm
http://cms.education.gov.il/EducationCMS/Applications/Mankal/EtsMedorim/3/3-9/HoraotKeva/K-2015-9-2-3-9-4.htm
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was initiated by its principal 35. In addition, the principal/manager of the educational 
organization in which the research work takes place should approve the data collec-
tion and all research works should be approved by the research ethics committee of 
the researchers’ university36.    

In spite of these changes, these two exemptions do not pertain to most of the studies 
conducted by academic researchers in the education system, since those usually do 
include students. References to difficulties having to do with MoE regulations ap-
peared in some of the project abstracts, and were even more prevalent in informal 
conversations with participants. Quotes from project abstracts include: 

• “Difficulties in getting approval of the chief scientist unit – even though we 
sent all the files and responded quickly to the questions raised, we got permis-
sion only after a long time and even then it was only partial”. (Project abstract). 

For extreme illustration, we present one of the participants’ story, who reported on 
her project that included development of curriculum materials. She wrote: 

•  “As the developers of the textbooks, we were not allowed to enter and observe 
classrooms”. (Pre-conference survey) 

Furthermore, as mentioned, according to the regulations of the Chief Scientist of 
the MoE, each research that takes place in the school requires the principal’s ap-
proval. Currently, school principals do not have much to gain neither from a re-
search oriented incentive nor practical-oriented incentive. They thus do not have 
incentives for granting such permissions. Here is a demonstrative quote, from a pro-
ject abstract describing the challenges of the project: 

• “Difficulties in getting the principals’ approval, despite the fact that a permis-
sion was obtained from the office of the Chief scientists. When I approached 
the school principals, most of them did not respond at all and only a few agreed 
[to allow me to collect data in the school]”. (Project abstracts). 

Given the linear model that we saw prevalent in most projects, where schools served 
as a “field” for enacting a certain pre-planned study, such a mode of action on the 

                                                 
35 See CEO notice 3.9-4 from the Ministry of Education at http://cms.educa-
tion.gov.il/EducationCMS/Applications/Mankal/EtsMedorim/3/3-
9/HoraotKeva/K-2015-9-2-3-9-4.htm 
36 See for example the Technion’s committees: http://manlam.net.tech-
nion.ac.il/en/ethics_committees/  

http://manlam.net.technion.ac.il/en/ethics_committees/
http://manlam.net.technion.ac.il/en/ethics_committees/
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principals’ side makes sense. When positioned as “subjects” rather than as collabo-
rators, principals have little incentives for joining research initiatives. We believe 
(and propose later in the chapter) that if principals would be approached as collab-
orators, and see tangible benefits from their participation in such projects, their ap-
proval would be received more readily. 

Table 3.4 shows that all responders were familiar with the weakness ‘Cultural gap 
between the academia and the education system’. This level of familiarity was not 
reflected with respect to any of the other factors in this section as well as among the 
other factors presented in the other sections of the SWOT analysis. Furthermore, it 
got the highest ranking with respect to its consideration as a weakness (only the 
threat ‘Priorities change’ received similar ranking with respect to its category as 
being a threat). In addition, it got the highest selection percentages as the most sig-
nificant weakness (this weakness was selected as the most significant weakness in 
the validation stage by 40.6% of the responders, while the other options were se-
lected significantly lower as the most meaningful weakness).  

3.4.3 Opportunities of RPPs in STEM education in Israel 
In this section, we review two opportunities that arose from the data. These are op-
portunities that both the academia and the education system could take advantage 
of, in order to promote RPPs. 

a) Cross sectoral - beyond the public sector – awareness to STEM education 
in Israel: the industry, non-profits & philanthropy 

In recent years, the Israeli field has seen a significant increase in the awareness of 
the importance of STEM education. This awareness has stemmed from several rea-
sons, among them the need for professional human resources, especially engineers, 
required  by the hi-tech sector in Israel, which has a crucial role in Israel’s economic 
and development growth.   

One of the industry’s representatives in the conference described a collaboration 
around raising the number of students taking mathematics at a 5 units level as an 
example of cross-sectoral collaborations aimed at one broad national problem, 
which none of the partners have the ability to solve alone.  

• “Our model says that by bringing in more partners with diverse abilities into 
the activity, we in fact more than double, we quadruple the shared value (of our 
investment). So, beyond the business value for the organization, there is a social 
value and this value grows more and more”. (Abrahams, Waksman, Hazzan 
and Lis-Hacohen, 2015) 
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The investment efforts and attention are all geared to the effort of preserving Israel 
as the “startup nation” (Sensor and Singer, 2009).  

b) The CHE evaluation report as an opportunity 
Though the CHE evaluation report was mentioned during the conference mainly as 
an indicator of weaknesses, we believe its current prominence in the Israeli aca-
demic discourse serves as an important opportunity.  

As mentioned in the introduction, during 2012-2014, the 7 departments of education 
in all Israeli universities were evaluated by an international committee of the Israeli 
Council of Higher Education (CHE). With respect to research, the report indicates 
that:    

• “Investigating issues like the Bagrut [matriculation exams], or subjects unique 
to Israeli curriculum like Mikrah [Bible], or the challenges of an educational 
system divided four ways into secular, religious-Zionist, Arab and Haredi [Ul-
tra-orthodox] systems, each with its own goals, ideologies, and attitudes toward 
the state, are seen as less worthy than appealing to editors of international jour-
nals. It is a bitter irony that the issues that make Israel’s educational system 
unique are the ones least studied by its scholars.” (CHE, 2015, p. 12). 

Though this report was general and described an overall picture (that is, not only on 
STEM education), it is reasonable to assume that part of this criticism is also correct, 
at least partially, with respect to STEM education (as the ‘academic culture and 
structure’ weakness described above indicates).  

In addition to raising awareness and debate, the report has encouraged schools of 
education to re-evaluate their programs and their connection to the education sys-
tem.37 Through its public accessibility, the report can serve as a point of reference 
for all parties involved in the dialogue to improve RPPs. In that sense, it has turned 
“corridor talk” into a viable artifact around which future efforts for improvement 

                                                 
37 In fact, our faculty treated this evaluation process as an opportunity to upgrade its 
status from a department to a faculty – with an equal status to all other Technion’s 
academic units. In addition, at our faculty, a major reform in the structure of basic 
undergraduate studies in education has been started recently based on the feedback 
we received in the evaluation report. Specifically, we modified the basic mandatory 
courses which were mostly in the domain of theory and psychology, to courses that 
are much more ingrained in school life and in current theories of learning. We hope 
that this change will foster also RPPs. 
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can be constructed.  

As can be seen in Table 3.4, the opportunity ‘cross-sectoral awareness’ was consid-
ered by the validating respondents as the major opportunity that should be exploited 
in order to promote RPPs. Twenty five (25) respondents out of 29 chose it as an the 
most important opportunity, either with relation to scores in international tests, or 
with relation to the demands of the high-tech community for STEM educated work-
ing force. The opportunities enfolded in the CHE were less clear to many of the 
respondents and only four chose it as the most significant opportunity (though it did 
receive a moderate score of agreement – 2.0, in relation to being identified as an 
opportunity). This seems reasonable as the CHE report is still mostly known in rel-
atively small circles. 

3.4.4 Threats of RPPs in STEM education in Israel 
In this section, we review two threats that have been discussed by conference par-
ticipants, which belong to factors outside the academia and the education system 
and block the promotion of RPPs: Priorities change due to the frequent appoint-
ments of new Ministers of Education and the fact that the responsibly of the educa-
tion system is consistently transferred from the state to private (for-profit and non-
profit) organizations.  

a) Priorities change  
One of the major threats is the political instability and the penetrability of the MoE 
to political influence. In the past decade, six ministers of education from five polit-
ical parties have changed in Israel according to shifts in political power. Each min-
ister has brought with him/her a new agenda and a major shift in priorities. Since 
the entry of Nafatli Bennet in 2015 to the MoE office, the focus has shifted to pro-
moting excellence in mathematics and sciences. Each one of these goals, in itself, 
is very important and aligns well with the goals of STEM education. However, the 
rapid shifts in priorities of the MoE make it difficult for agents both in the MoE and 
out of it to plan for any program in general and for any research in STEM education 
in particular – and specifically, RPPs – that is beyond a few months. Not surpris-
ingly, 83.9% selected this threat as the most significant threats from the two pro-
posed threats.  

b) Responsibly of the education system is transferred from the state to for-
profit and non-profit NGOs   

As participants in the conference mentioned, the involvement of the state in funding 
of research and development in the field of STEM education has significantly de-
creased in the past few years. The void left by the state has attracted many agents 
of second (industry) and third (NGOs) sectors, who, as reported in the conference, 
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engage in and support some very influential projects in general and in STEM edu-
cation in particular.  

Unlike public sector funding, second and third sector funding usually does not go 
out through public calls but rather through private initiatives that do not include 
funding for research. This shift is further supported by The Mandatory Tenders Reg-
ulations No. 5753-199338. As in many places around the world, Israel’s Mandatory 
Tenders Regulations39 requires public organizations and government to publish ten-
ders prior to the purchase of some merchandise and for recruitment of human re-
sources from a certain level of cost. As it turns out, while the rationale behind the 
law is fully understandable as being aimed at providing equal opportunities to all 
providers, it turns out that it blocks the inclusion of the research component in gen-
eral and of RPPs in particular. This was evident from the talk of one of the confer-
ence participants who had served in a primary role in the MoE and felt these regu-
lations had seriously constrained her actions in the domain of RPPs.  

In practice, when calls are published by the MoE for the development of curriculum 
materials (such as, textbooks, software tools, and teacher professional programs), 
the universities submit proposals that include research, whereas for-profit and other 
non-profit NGOs submit cheaper proposals that do not include research. In many 
cases, budget constraints force the MoE, by this regulation, to accept the cheaper 
proposals. Accordingly, research institutions and universities lose the bid to other 

                                                 
38 This regulation was not discussed broadly in the workshop. However, once it was 
mentioned by one of the participants, we delved into its details and realized that it 
might have a crucial role as a factor that prevents the execution of RPPs related to 
activities carried out in STEM education in Israel.   
39 Source:  
https://www.mr.gov.il/Information/Training%20materials/Mandatory%20Ten-
ders%20Regulations.pdf   
http://www.economy.gov.il/English/InternationalAffairs/IndustrialCooperation-
Authority/Pages/MandatoryTendersRegulations.aspx  
Specifically, as it turns out, though quality is highly sought, the law indicates that 
price plays role:  
(2) Following the opening of the tender box, the tender committee shall, according 
to the Mandatory Tenders Regulations, 5753-1993 Complete up-to-date version 27, 
determine the final group of bidders and the quality score for each bidder  
(3) The price bids shall be opened only after the tender committee has determined 
the quality score. Following the opening of the price bids, the tender committee 
shall determine a final score for the bids that weights the quality score determined 
as provided in paragraph (2) with the score based on the price. 

https://www.mr.gov.il/Information/Training%20materials/Mandatory%20Tenders%20Regulations.pdf
https://www.mr.gov.il/Information/Training%20materials/Mandatory%20Tenders%20Regulations.pdf
http://www.economy.gov.il/English/InternationalAffairs/IndustrialCooperationAuthority/Pages/MandatoryTendersRegulations.aspx
http://www.economy.gov.il/English/InternationalAffairs/IndustrialCooperationAuthority/Pages/MandatoryTendersRegulations.aspx
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for-profit and non-profit organizations and the education system loses an oppor-
tunity to learn from the development process through research. It is important to 
mention that the Knesset’s report mentioned above (Goldschmidt, 2016) also asserts 
that the regulation of merchandise purchases does not fit the purchase of research 
“products” (the quotation mark appears in the original, p. 13).  

However, the result of this process, as pointed out by one of the academic scholars 
in the conference’s audience, is that “the responsibility for the educational agenda 
moves to private (either 2nd sector or 3rd sector) hands” and the 2nd and 3rd sectors 
are perceived as key factors in the education system in Israel. This forms a threat 
for several reasons, both on the state of Israel level and the RPPs level discussed in 
this chapter:  

I. Researchers who insist on carrying out research in schools, approach pri-
vate funds that eventually determine the national agenda.  

II. Most industrial funds and private foundations do not advertise public calls. 
Equitable opportunities for researchers in the academia and practitioners 
in the education system to win funding are thus greatly reduced.  

III. As mentioned by one of the representatives of NGOs in the panel, private 
NGOs rarely have the resources and means to perform rigorous peer-re-
view processes to assess the quality of proposals, so it is not clear that the 
best programs are eventually funded.  

IV. The same representative also mentioned the chaotic situation that exists as 
a result of many un-coordinated projects managed by these NGOs. 

V. Finally, and most important, this shift transfers the responsibility and con-
trol of the education system from the MoE to NGOs which sometimes have 
different interests, and leave the state in a meager situation, unable to pro-
mote policy that is most beneficial for the general population and particu-
larly for disadvantaged sectors.  

As Table 3.4 shows, while ‘priorities change’ received the highest agreement scores 
for being a threat, the factor we named ‘responsibility is transferred from the state 
to private organizations’ got the lowest ranking, meaning it was identified the least 
as a threat by validating respondents. These rankings reflect a conflict: on the one 
hand, clear leadership in the MoE is desired and the frequent changes in the Minister 
of Education office matter; on the other hand, the fact that the government transfers 
the responsibility of education to third sector organizations is not conceived as crit-
ical. 

Table 3.4 Summary of validity scores for SWOT analysis 



82  

Strengths  Strength 1 Strength 2 Strength 3 

 

Multiple ac-
tivities in 
STEM edu-
cation 

Large re-
search com-
munities 

Additional Israeli 
research institu-
tions in STEM edu-
cation   

Level of agreement 
with the factor being 
a strength (on a 
scale 1-3) 
N=41 

N=39 
Average 
2.38  

N=33 
Average 2.24 

N=38 
Average 2.05 

Did not know 2 8 3 
Selected as the most 
significant strength 
(N=34) 16 11 7 
Weakness Weakness 1 Weakness 2 Weakness 3 

 
Cultural 
Gap 

Academic cul-
ture and 
structure 

Regulations in the 
MoE40 
Average = 2.29 (av-
erage of averages of 
the two items) 

Level of agreement 
with the factor being 
a weakness (on a 
scale 1-3) 
N=41 

N=41 
Average 
2.63 

 N=37 
Average 2.32 

Lack of in-
centives 
for teach-
ers & 
principals 
N=38 
Average 
2.55 
 

Re-
search 
ap-
proval 
in the 
MoE  
  
N= 32 
Aver-
age 
2.00 

Did not know 0 4 3 941 
Selected as the most 
significant weakness 
(N=22) 13 4 4 1 

                                                 
40 The regulation of the MoE weakness was formulated first as two weaknesses: the 
Chief Scientific Office and Lack of incentives to principals and teachers to partici-
pate in research. We have decided to unify them in discussion in this paper to high-
light the fact that regulations and cultural elements, both in the academia and the 
education system, contribute to the significant weakness of a cultural gap exists 
between the two systems.  
41 With respect to the ‘regulation of the MoE’, we mention the relatively high num-
ber (9) of responders who did not know what it means.  
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Opportunities Opportunity 1 Opportunity 2 

 

Cross sectoral - beyond 1st 
sector – awareness due to 

 CHI evaluation re-
port  

reduction in 
Israel’s re-
sults in in-
ternational 
tests 

shortage in hi-
tech  

Level of agreement 
with the factor being 
an opportunity (on a 
scale 1-3) 
N=41 

N=38 
Average 
2.16 

N=39 
Average 2.15 

N=32 
Average 2.00 

Did not know 3 3 2 9 
Selected as the most 
significant oppor-
tunity (N=29) 10 15 4 
Threats Threat 1 Threat 2 

 Priorities change  

Responsibility is trans-
ferred from the state to 
private  organizations 

Level of agreement 
with the factor being 
a threat (on a scale 
1-3) 
N=41 

N=37 
Average 2.70 

N=35 
Average 1.97 

Did not know 4 6 
Selected as the most 
significant threat 
(N=31) 26 5 

 

3.5. First Steps and Recommendations for Bridging the Cultural 
Gap between Academia and the Education System  

SWOT analysis provides organizations a useful tool for strategic analysis and plan-
ning. It guides an action in which the Strengths are leveraged to overcome the 
Weaknesses, in a way that utilizes the Opportunities existing outside the organiza-
tion, while accepting the external Threats and continuing to operate successfully 
despite them. In this section, we propose several recommendations that can be con-
sidered to promote RPPs in STEM education in Israel.  

In order to promote successful RPPs in STEM education in Israel, we address or-
ganizational aspects of the academia and the MoE in order to close the cultural gaps 
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existing between the education system and the academia (a weakness). This can be 
done by using the rich infrastructure of STEM education practice and research ex-
isting in Israel (a strength) and utilizing the increased awareness and importance 
attributed to STEM education in Israel (an opportunity). Since the weaknesses com-
ponents of the SWOT analysis was significantly more evident than the other com-
ponents of the SWOT analysis, we hope that our proposed recommendations may 
help exploit how the identified strengths and the opportunities can be utilized in 
order to close the gap. 

We suggest that the alternative model offered by Stein and Coburn (2010) (see Fig-
ure 3.1) may guide us in the application of these recommendations. As mentioned 
above, to reflect the essence of the alternative model, we call it the ‘dual model’.  

The following recommendations for the establishment of the Dual Model in STEM 
education in Israel were validated mainly in two ways – before the conference and 
the validation stage, as described below. 

• The pre-questionnaire: In two questions in this questionnaire, the participants 
were asked to choose three items from a list of nine items that they conceive as 
the most meaningful channels for information flow from the education system 
to the academia and from the academia to the education system. The nine items 
were: books and learning materials, graduate students, research projects, aca-
demic staff, adjunct lecturers, teacher preparation program, teacher profes-
sional development programs, visit in schools, and others. 
With respect to the channels from the education system to the academia, the 
following four channels were indicated as the most meaningful (n=58):  
a) Visits in the schools (39 answers, 67.2%) 
b) Teacher professional development programs (30 answers, 51.7%) 
c) Graduate students (22 answers, 37.9%)  
d) Research projects (22 answers, 37.9%).  

With respect to the channels from the academia to the education system, the 
following four channels were indicated as the most meaningful (n=58):  
a) Teacher professional development programs (45 answers, 77.6%) 
b) Teacher preparation programs (41 answers, 70.7%) 
c) Graduate students (27 answers, 46.6%)  
d) Books and learning materials (27 answers, 46.6%).  
As can be seen, the channel indicated as the most meaningful for bi-directional 
information transfer (both from the education system to the academia and vice 
versa) was Teacher professional development programs. Clearly, as an infor-
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mation channel that is conceived meaningful in both directions, it has the poten-
tial to form a meaningful infrastructure for the Dual Model of RPPs in STEM 
education in Israel. It also has the potential to close the cultural gap existing 
between the MoE and the academia. 

• The validation survey: In this survey, we proposed recommendations for the 
promotion of STEM education in Israel, and for each of them, the participants 
were asked to rank its appropriateness as a possible action for the promotion of 
RPPs in Israel (Table 3.5). As can be seen, the recommendation ‘Put more em-
phasis in the academia on research that incorporated implementation in the ed-
ucational field’ was ranked high absolutely and relatively to the proposed rec-
ommendations. In addition, 25 participants out of 37 ranked it as ‘extremely 
high’ as an appropriate action for the promotion of RPPs in STEM education 
in Israel, and no one ranked it as irrelevant at all. All these indicators imply that 
the responsibility for the promotion of RPPs largely depends on the academia. 
This action indeed makes sense since the Research part of the RPPs should 
push the implementation of this action and the academia has this expertise.   

Table 3.5 Validation of suggested recommendations for the promotion of RPPs  

Recom-
mendations 

N=41 

Put more 
emphasis 
in the aca-
demia on 
research 
that incor-
porates im-
plementa-
tion in the 
educational 
field 

Incentives 
for teach-
ers and 
principals 
to partici-
pate in re-
search 

Establish-
ment an 
“entity” 
whose role 
is to pro-
mote RPPs, 
maintain 
the dis-
course and 
bridge the 
cultural 
gap42 

Use “Ofek 
Chadsh” 
(New Hori-
zon43) plat-
form to fos-
ter 
profes-
sional de-
velopment 
program 
about re-
search 

Use “Aca-
demia-
Kita” (Aca-
demia-
Classroom) 
platform 
for the pro-
motion of 
RPPs 

N 37 39 37 36 28 

Average  
(ranking 
out of 3) 2.65 2.33 2.32 

2.11 2.10 

                                                 
42 This entity is expressed in our proposed actions as communication channels be-
tween the education system and the academia. 
43 New Horizon (Ofek Hadash) is an educational and professional reform in elemen-
tary and junior high school education. Its implementation began in 2008. 
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Not at all – 
0   - 1 1 

2 1 

Low – 1 1 5 5 3 6 

High- 2  11 13 12 20 10 

Extremely 
high - 3 25 20 19 

11 11 

Do not 
know / did 
not answer 4 2 4 

5 13 

 

In light of the cultural gap existing between the academia and the education system 
(as extensively described in the Weaknesses section), we propose two recommen-
dations for bridging this gap: emphasizing teacher professional development and 
communication channels to maintain the emerging dialogue in a systematic way.   

a) Teacher professional development as an area for RPPs 

As mentioned in the Weaknesses section, lack of teacher participation in research 
is one of the main barriers that block the flourishing of RPPs. Accordingly, ways to 
foster teacher participation in research and in the discourse about the desired kind 
of RPPs, should be sought after. Further, it is proposed that the inclusion of teachers 
in research projects might be a good solution for research sustainability.  

We propose that RPPs can be fostered by the promotion of the “teachers as research-
ers” conception (Sahlberg, 2011, pp. 83-86). This can be done in several ways, 
closely related to the structure of the teaching position (see Weaknesses). Here are 
several actions in this direction. 

• Orientation: Today, teachers often seek masters and PhD certificates as a way 
out of schools (for example, to get instruction jobs in teacher colleges). Career 
incentives should make masters and PhD studies beneficial for staying in 
school and carrying out or implementing research findings within it. This is a 
timely era to promote this direction of “teachers as researchers”, especially in 
STEM education in Israel, since more and more highly educated scientists and 
engineers join the education system as a second career, due to two main rea-
sons. First, the strong commitment of Israeli citizens to contribute to the soci-
ety, and second, the hi-tech job market in which a) scientists and engineers who 
do not wish to be promoted to managerial roles find themselves without a job, 
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and b) young scientists and engineers are sometimes preferred over experienced 
ones. (e.g., Hazzan and Ragonis, 2014; Gero and Hazzan, 2016). 

• Action research (Lewin, 1944): Intensively include a research-oriented think-
ing and practice in teacher preparation programs, as well as in professional de-
velopment programs of teachers, principals, and inspectors. This recommenda-
tion supports Boyd et al.’s (2011) suggestions that “policies aimed at improving 
school administration may be effective at reducing teacher turnover. [...] Cur-
rent reforms aim to recruit high-potential leaders, provide apprenticeship expe-
riences for prospective leaders, and to provide supports for principals while in 
the job. Improving administrative support in high-turnover schools in particular 
may require both more effective leaders, overall, and incentives (not neces-
sarily monetary) so that administrative positions in these schools become more 
appealing.” (p. 329) 

• Structure of the teaching position: A new design of the teaching position should 
support research opportunities, e.g., by a 1-2 days free of teaching as part of the 
position, and the establishment of research communities which include teachers 
and researchers. This structure should not be applied for all teachers in the first 
stage, but rather to a selective group of teachers who are attracted by and com-
mitted to this opportunity and can guide the education system in this direction. 
The research community needed for the promotion of this action can be estab-
lished in professional development programs44 integrated through recent edu-
cation reforms that have been launched recently by the MoE (“Ofek Chadash”, 
that is, New Horizon45) and the Academia-Kita – Academia-Classroom46 

                                                 
44 As mentioned in the Weaknesses section, the current structure of the teaching 
position does not encourage teachers to commit to professional development pro-
grams. However, at the same time, professional development programs were iden-
tified as a meaningful communication channels between the academia and the edu-
cation system. Therefore, it is proposed to redesign them in a meaningful way for 
the promotion of RPPs within the redesign of the teaching position. 
45 The New Horizon reform promotes teacher professionalism by defining levels of 
expertise. One of the highest levels (Level 8) is Teacher-Researchers. Teachers who 
are promoted to this rank are expected integrate research in their work in order to 
improve their teaching processes. This reform provides suitable opportunities for 
the promotion of RPPs since a) teachers who are promoted to this rank get salary 
increase, and b) professional development programs are funded to let teachers gain 
the needed research skills.  
46 The Academia-Classroom reform attempts to foster the connections between the 
teacher training programs, that usually take place in the academia, and the school 
system. This is done by teaching several courses of the teacher preparation programs 

https://en.wikipedia.org/wiki/Kurt_Lewin
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framework introduced recently as part of teacher preparation programs. These 
programs deliver the message that the education system wishes to collaborate 
with the academia. However, they do so according to the linear model. They 
encourage professional development to be led by universities and colleges, but 
do not promote research through these professional development programs. We 
propose that RPPs may turn these opportunities into important factors in the 
creation of the Dual Model for RPPs.    

b) Communication channels between the education system and the academia   

Finally, in order to maintain the discourse between the education system and the 
academia to bridge the cultural gap consistently, we propose to strengthen the ex-
isting communication channels that can be naturally integrated in the activities of 
one of the involved body – the MoE (e.g., in the office of the Chief Scientist), the 
academia and 2nd and 3rd sectors organizations. For example, doctoral students, 
who often work in both systems – the education and the academia –can serve as bi-
directional avenues of communication. Though only 40% of the responders indi-
cated them as import communicational channels, we believe that their potential to 
serve as bi-directional avenues of communication has not been sufficiently ex-
ploited so far. With the right support, and maybe some institutional measures such 
as program requirements, their contribution for bridging the cultural gap can be en-
hanced.  

In general, communication channels between the academia and educational practice 
should reflect the model shift from “providing research services” to a model of part-
nership. They should deliver a clear message: research is important not only for 
academic people but also, and maybe even more important, for school principals 
and teachers, who can improve their practice by active participation in research pro-
jects. This suggestion is supported by Cole and Knowles (1993), who argue that 
“new forms of partnership research are based on fundamental assumptions about 
the importance of mutuality in purpose, interpretation, and reporting, and about the 
potency of multiple perspectives. Also implicit in this model is the understanding 
that each partner in the inquiry process contributes particular and important exper-
tise, and that the relationship between the classroom teacher and the university re-
searcher, for example, is multifaceted and not powerfully hierarchical. (p. 478).  

                                                 
in the schools and the integration of the pre-service teachers in actual teaching pro-
cesses in the classrooms. This structure naturally provides many opportunities for 
RPPs since the academic people, who teach the courses, visit the schools as part of 
their teaching, and interact on a weekly with the new teachers and their mentors.  
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3.6 Conclusion  
This chapter analyzes RPPs in STEM education in Israel by exploring the percep-
tions of practitioners from the education system and from the academia with respect 
to RPPs they are currently involved in, as well as how such RPPs can be enhanced. 
The discourse about the topic is not carried out in a vacuum; it is deeply rooted in 
the general agreement, validated in our work, that such RPPs may promote Israel’s 
achievements in the STEM subjects and contribute to Israel’s competitive ad-
vantages in these fields.  

The findings section of this chapter presents SWOT analysis of the current situation 
of RPPs in Israel. Table 3.6 summarizes the factors identified in each component of 
the SWOT analysis. In addition we suggest recommendations that can be carried 
out in order to promote RPPs in STEM education in Israel. Change processes are 
long (sometimes several decades) and require from all sectors a conceptual change. 
However, as other countries tell us (e.g., Finland – see Sahlberg, 2011) it is doable.  

Table 3.6 High-level SWOT analysis of RPPs in STEM education in Israel  
Strengths 
1. Multiple activities in STEM ed-

ucation 
2. Large research communities in 

the different STEM subjects in 
higher education units  

3. In addition to the academic 
units, several other research in 
education institutions exist 

 

Weaknesses 
1. Cultural gap between the education 

system (schools and MoE) and the 
Academia   

2. Academic culture and structure: 
Promotion, academic incentives, 
university reward system 

3. Regulations in the MoE 
1. The teaching position 
2. Chief Scientist of MoE 

Opportunities 
1. The CHE (Council of Higher 

Education) evaluation report  
2. Cross sectoral - beyond the pub-

lic sector – awareness to STEM 
education in Israel: the industry, 
non-profits, philanthropy 

Threats 
1. Priorities change  
2. Responsibly of the education system 

is transferred from the state to or-
profit and non-profit NGOs. 

 

The current work also has several limitations. First, due to the forms in which data 
was collected, it does not necessarily represent all views in the academia, education 
system or general Israeli public. Second, it is tainted by our own personal beliefs, 
which view RPPs and involvement of researchers in educational practice as valua-
ble and important. It is because of this belief that we advanced the conference and 
this study around it, and it was this belief that leads us currently to continue pursuing 
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ways to promote RPPs in STEM education.  

This chapter is not only a report of data and its analysis; it has also been serving, 
through its writing process, as a continuation of the dialogue between the academia 
and the MoE. We are currently seeking ways, together with the Acting Chief Sci-
entist and with figures from the 3rd sector, to propel this dialogue forward in an 
ever-growing attempt to start closing the cultural gap between the academia and the 
educational field. 

We hope to continue our study in a way that expands the research population and 
scope, engages more teachers and school principals in the discussion, evaluates new 
initiatives that will be launched as a result of this multi-sectoral discourse, and fi-
nally considers the participation of additional bodies in Israel in the discussion, such 
as academic colleges and teacher colleges.   
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Epilogue: SWOT analysis of STEM Education: 
How can the World Benefit? 
Why is this Brief important? We outline seven main reasons: 
 
1. The Brief addresses different kinds of educational organizations whose focus 

is STEM education.  
2. The Brief analyzes different kinds of educational organizations from a mana-

gerial perspective in general and SWOT analysis in particular. Such examina-
tion, which is very common in the case of for-profit organizations, sheds new 
light on this kind of organizations. 

3. Educational organizations should be treated as any other types of organiza-
tions. If SWOT analysis benefits and contributes to other organizations, edu-
cational organizations should examine how they can also benefit from such an 
analysis.  

4. Data in general and data about educational organizations in particular should 
be available and transparent; Decision can be made based on this data. SWOT 
analysis is only one way to use this data; other ways should be revealed as 
well.  

5. Educational organizations such as schools, colleges and university depart-
ments often need to undergo major changes in line with current reforms in 
education. SWOT analysis can direct them in such processes.  

6. Collaboration between different types of organizations is crucial. Chapter 3 
highlights the challenges of such collaborations, such as the collaboration be-
tween the education system and university researchers. SWOT analysis can 
help such organizations recognize common targets and interests, as well as 
opportunities, to overcome gaps and miscommunications in order to better ex-
ploit their resources and strengths.   

7. Educational organizations cannot avoid competition. SWOT analysis may 
help them identify their strengths and direct them how in using these strengths 
both to overcome their weaknesses as well as in promoting their unique char-
acteristics and achievements.  
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