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Abstract

The physics teacher is generally forced to work alone, without a colleague from
whom to seek advice and without a professional team. The answer is provided in the
framework of a regional learning community, which invites a relationship with other
teachers. The objective of the research study is to identify the mutual relationships between
the nature of the learning that the interaction in the community develops and the manner
of expression of the change in teaching in the classroom. The research questions at the
heart of the study are as follows. What are the physics teachers’ perceptions and what is
their attitude towards the participation in the professional learning communities? What is
the contribution of the professional community to changes in the contents and ways of
teaching that occur among the physics teachers? What in the teacher’s opinion are the
factors of the effectiveness of the professional physics community? Did the change that
occurs in the teacher following his participation in the community create a change in the

students’ learning?

The research study was carried out according to the qualitative paradigm, the aim
of which is to document and to attempt to understand the research participants’ unique and
subjective world. This is a case study that means the documenting of a group of people
throughout the process (Stake, 1995). The social context has considerable weight and the
interpretation of the qualitative data must be carried out by a researcher who knows the
society and culture on which the research is performed. In this case, the researcher is a part
of the researched community, a fact that necessitates the use of triangulation.

The findings in the social context indicate that the teachers come to the PLC less
from the academic need and more from the social need. The social learning is a ‘power
multiplier’ that greatly strengthens the sense of professional satisfaction. The interaction
with other teachers empowers the feeling that they belong to a knowledge-creating group

that engages in shared activities, mutual assistance, discussions, and knowledge sharing.

Another issue that arose from the findings revealed that in the community there is

a process of creating knowledge and not just receiving knowledge. The collective power



enables the creation of contents refined for the teachers’ needs. The source of knowledge
and the source of strength are the community teachers themselves. The teachers learn from
one another, strengthen their sense of self-efficacy, and feel that they contribute and benefit
at the same time.

The findings in the context of the students’ learning indicate that the changes that
occurred in the class were caused by the teachers’ change of the perception of their role in
teaching. They shifted the focus from practice and memorization to the creation of
conceptual understanding and analysis and research skills. The findings indicate that there
are many students whose teachers undergo a continuous process of change in their ways of

teaching following their learning in the community.

The uniqueness of this research study is that it opens the classroom door of the
teachers in the Paris Community and provides the possibility for the characterization of the
community teachers’ perceptions and feelings, as well as the interaction among them. If
we believed like Bagno, Eylon, and Magen (2021) that the main goal of the teachers’
coming to the community is the learning of new strategies and contents for the
diversification of the teaching, then the present research study proves that the first goal is
social and not scholastic. Teachers come to the community to be found in the company of
other physics teachers who speak the same professional language (McLaughlin & Talbert,
2001). The learning grows from the reciprocal relationships and the social contexts
between the Paris Community teachers, through the creation of a community experience

and a feeling of partnership along the way (Eylon, Scherz, & Bagno, 2020).

The findings of the research study confirm that the meetings, every other week,
month after month, year after year, caused the innovation of the ways of teaching of the
teachers following the intensive exposure to the diverse teaching methods. They shifted the
focus from the content they are teaching to the way in which they are teaching and to the

experience they are creating for their students (Buabeng, Conner, & Winter, 2018).



1. Introduction

This research study is about The Paris Community as a Model for Regional Physics
Teachers Learning Communities. The conclusions allow for the generalization of the
learning characteristics of physics teachers who learn in a regional professional community

and an accurate look at the project of the communities.

The physics teacher is generally forced to work alone, without a colleague from
whom to seek advice and without a professional team. The answer is provided in the
framework of a regional professional learning community (PLC), which invites a
relationship with other teachers. The group learning enables the building of knowledge,
mutual cross-fertilization, and creation of a “teachers’ room” that constitutes a team on the
regional level. The present research study engages in the community of physics teachers

and attempts to examine the teachers’ learning characteristics from their perspective.

The Paris Community was chosen to serve as a representative model for all twelve
physics teacher communities operating in Israel. Since the researcher serves as a
community leader in this specific PLC, there is the opportunity to interview the teachers,
observe them during the community meetings, and collect data. The name of the
community and the name of the teachers mentioned in this research are pseudonyms. The
conclusions drawn from the Paris Community can allow for the generalization of the
learning characteristics also in other PLCs and all the population of physics teachers who

learn in a regional professional community.

The research study will try to identify the mutual relationships between the nature
of the learning that the interaction in the community develops and the manner of expression
of the change in teaching in the classroom. To bring up the research participants’ feelings
and insights about the effectiveness of collaborative learning as well as the implications of
the change on the students’ learning. According to Caena (2011), the teachers are the main
factors in the students’ learning. In addition, the research will examine the process that led
to a change of the content knowledge of teachers in the Paris Community and the influence

of the promotion of the teachers’ knowledge on the students’ learning.



Research studies indicate that physics is an especially challenging subject, which
requires quality instruction and special attention to the personal learning process of every
student. In many cases, these are requirements that the work environment in the schools
find it difficult to fulfill. Some of the reasons are that most schools have a low number of
teachers of physics, and sometimes only one teacher, and they must cope with many
challenges that characterize the teaching of physics. Special knowledge is needed for the
learning of this complicated scientific subject in an interesting and challenging manner that
inspires enthusiasm. The learning environment obligates the increased depth of the
teachers’ disciplinary knowledge at the same time as the development of learner-focused

teaching practices (Bagno et al., 2021; Darling-Hammond, Hyler, & Gardner, 2017).

It is necessary help student's experience significant learning that leads to successes.
Current knowledge in the teaching of the sciences is necessary to create the relevance of
the subject, so as to encourage students to choose physics and to understand the difficulties
that the students experience. For this purpose, regional learning centers called ‘Professional
Physics Learning Community near the Home’ were established around the country. Thus,

the teachers can learn and develop in a center close to their residential area.

The objective of the ‘Learning Communities’- Program is the professional
development of the physics teachers. In this environment and in reciprocal cross-
fertilization they will create knowledge through collaboratively planning. They will
operate as active learners who carry out reflective dialogue for the purpose of professional
growth and improvement of the teaching (Clarke & Hollingsworth, 2002; Eschar-Netz &
Vedder-Weiss, 2021). The communities enable the single teacher to share experience and
resources with peers, to know and experience ‘learner focused’ teaching, and to promote
in a collaborative manner good teaching based on evidence from the classes (Marzel &
Avrica, 2021; Martinovic & Horn-Olivito, 2020).

The topic of ‘learning communities’ exists in many subjects, including mathematics
for the middle school, English, chemistry, language, and literature. This research study will
address physics learning communities because of my closeness to this topic, since | am a

teacher of physics. In this paper, I will not enter into the field of physics itself since this is



only one example of many PLC'S. The research objective is to find a correlation between
the improvement in students' learning experience and the fact that their teachers learn in
communities (Bagno et al., 2021; Dogan, Pringle, & Mesa, 2016). Therefore, this research
study is general for the teaching field and has no direct relation to physics.

This research study will address the physics teachers who participate in a learning
community. The community of teachers is one of the ways for the promotion of the
teachers’ professional development. In Israel, as in the other developed countries, there is
great interest in the professional development of teachers and following the decline in the

number of physics learners, there is an interest in the teaching of the subject of physics.

As a joint supervision of Israeli professor and professor from Poland in this study,
who can form academic cooperation between the Weizmann Institute in Israel and the
A.M.U. University in Poland, while respecting the cultural diversity. Research cooperation
is an important part of the university's globalization strategy of exchanging knowledge,

thinking and sharing, in the spirit of international solidarity.

Research studies that were performed on the community of physics teachers in
Israel address the development of a program for the training of teachers who are leaders of
the community. The professional development of the leading teachers, community
instructors, who convey contents to teachers in their community, has been researched
(Levy, Bagno, Berger, & Eylon, 2018; Levy, Bagno, Berger, & Eylon, 2020). Another
research study focused on the online community of teachers of physics (Avdor, Rheingold,
& Kfir, 2010; Eylon, & Bagno, 1997; Eylon & Bagno, 2006; Eylon, Berger, & Bagno,
2008; Goldschmidt, 2010; Hans, Eylon, & Bagno, 2013; Kfir & Ariav, 2008; Kozminsky,
Goldstein, & Simka, 2004; Kurland & Hertz-Lazarowitz, 2006; VVurgan, 2008).

The characteristics of the activity in a learning community of physics teachers itself
has yet to be researched. The analysis of the characteristics of the Paris Community will
allow the teachers who are leading the PLC to decide how to lead their community and
what to expect from the teachers who are members in it (Marzel & Arica, 2021). The results
of the research study are an important and significant layer of knowledge about the impact

of teachers’ learning in the professional community.

5



2. Theoretical Background

The chapter of the research literature presents the theoretical perspective at the basis of the
present research study. The chapter focuses on five main topics. The first topic addresses
the teaching of physics in the high school. The second topic presents different responses to
the need for the teachers’ professional development. The third topic addresses the project
of regional learning communities. The fourth topic emphasizes professional communities

of physics teachers, and the fifth topic focuses on the Paris Community as a test case.

The research study examines over the course of four years the perceptions of
physics teachers of the change of teaching approaches during their participation in the
learning communities project. Teachers who are in different periods in their professional
career participate in the Paris Community, which constitutes a case study, and therefore the
following theoretical review presents the research literature that engages in the teachers’
perceptions of the teaching and their professional growth. This research study examines
the project of communities of physics teachers that was established in the year 2012 as an
initiative of the Weizmann Institute of Science. The defined objective was to enable
teachers to develop in a protected, cultivating, and including environment. According to
Etkina, Gregorcic, and VVokos (2017), the community is presented as an environment that
enables reflective investigation of the teaching for the purpose of the advancement of
shared values, the change of practices, and the creation of enthusiasm, desire, and a feeling

of identity from the teaching of physics.

This test case will allow the identification of characteristics and learning processes
in the Paris Community and the examination of the connection between the findings of this
research study and what occurs in all the communities of physics teachers. Thus, it may
facilitate the assessment of the factors that create an effective community of learners. The
research literature holds that one of the significant factors is the feeling of collaboration

among the teachers.

The interaction with colleagues whose professional experience is esteemed

enriches the teachers and adds to the self-confidence and to the feeling of partnership along



the way and thus creates a learning community (Eylon et al., 2020; Wilson, 2013). The
collective power created enables improved teaching and serves as a support group and basis

for the investigation of the teaching practices (Darling-Hammond et al., 2017).

This research study examined in addition to the effectiveness of the community the
professional development of physics teachers, as expressed in the changes that occurred in
them in the perceptions and approaches that comprise their perception of their role as
teachers. The researched program espoused a message of change, which means social
learning through the regular and continuous support that will enable the teachers’
professional growth (Bryk, Camburn, & Louis, 1999). Hence, the research focused on the
description and analysis of the teachers’ perceptions of their professional development
through a look at the story of the Paris Community. In the qualitative research method, it
is possible to produce from the private case general insights on social phenomena. In this
research study, the analysis of the evidence focused on the attempt to find in it the place of

the learning community in the teachers’ life.

The practitioners in the field of education acknowledge the fact that in parallel to
the researchers and experts who enrich the teachers it is necessary to also build specific
knowledge that comes from the learning communities themselves. This knowledge relies
on the specific expertise of teachers and instructors of the community and on their
cumulative experience in the implementation of professional communities. The new
knowledge can contribute to the practical and theoretical infrastructure of the PLC project.
It develops and is built through the observation with a magnifying glass of the community
and creates a common conceptualization and development of activity aimed at the learning
teacher. The researching teachers examine their work and thus learn and develop
themselves (Avdor et al., 2010).

The researcher in the present research joined this educational initiative from its
third year, first as an observer and then as a community instructor. Over the years, it was
realized that the project is succeeding, expanding, disseminating the contents to the target

community, and receiving positive feedback.



The teachers are found in a personal relationship with one another and contribute
to the group, but also the community contributes to all of its members. The mutual
influence and the ability of people to meet the needs of one another reinforce the shared
relationships and make the community important and meaningful (Scherz, 2018; Waldman
& Blonder, 2020).

The researcher’s participation as an instructor of the Paris Community enabled an
internal look at the physics teachers and created a research opportunity. The challenge of
leading a learning community at the same time as maintaining the academic development
of its teachers will enable the researcher to collect data and analyze the teachers’

professional growth.

The continuous stay in the researched place makes the researcher a part of the local
vista (Gibton, 2001) and is commensurate with the qualitative research method. This
paradigm makes it possible for the researcher to make her voice heard, to identify
motivating emotions and thoughts, and to form general insights from the private case. The
research is not quantitative and significant but is a story of the researcher, as she perceives
it. In this case of the Paris Community, the research validity is derived from the benefit that
the readers can derive from the story and its conclusions. If the readers can learn from the
story or implement its meaning in the context relevant to them, then the research study has
academic and practical value (Krenske, 2002). From the research study of the Paris
Community, it is possible to conclude about the examined social phenomena. The
discussion of the messages that arise from the community leads to a multidimensional and

interdisciplinary look that connects all the PLCs.

The unique research methodology creates a correspondence between the research
topic and the manner of research performance. Accordingly, the research presents a dual
perspective, personal and collaborative, on the place of learning communities in the
professional identity of physics teachers. The cross-referencing between the theoretical
background in this chapter and the research findings enables a holistic view of the role of
the PLC in the change of the approach of the physics teaching.



2.1 Teaching and Learning Physics Today, in High School

The educational system in Israel ascribes especial importance to the studies of the
sciences in general and physics in particular to two primary objectives. According to the
first, science education is designed to train students for life in an advanced knowledge and
technology rich society that will contribute to the growth of the economy and the
development of the country (Gilad, 2001). For this purpose, the cultivation of the human
capital is necessary, to constitute the generation of the scientists of the future (Lawrenz,
Wood, Kirchhoff, Kim, & Eisenkraft, 2009) and to give them the knowledge, tools,
literacy, and ways of scientific thinking necessary for the citizens of the 21% century
(Harari, 1992). According to this approach, the studies of the sciences are a basic need,

without a necessary relation to the student’s future occupation (Goldschmidt, 2010).

According to the second objective, scientific education is preparation for the future
in the university and in industry (Hazari, Sonnert, Sadler, & Shanahan, 2010; Erinosho,
2013). Industry today, more than in the past, makes use of knowledge-rich technologies

and needs quality skilled in the scientific subjects (Feinstein, Allen, & Jenkins, 2013).

The future students of Physics in the universities also require knowledge that will
constitute the basis of the advanced knowledge that will be acquired in the university
(Erinosho, 2013). As the level of the basic physical knowledge of the future student is
lower, the university will need additional resources and a longer process of training. In
addition, the absence of a base of knowledge in the sciences limits ahead of time the
student’s areas of interest and as a result the number of the learners of these subjects will

be lessened (Hazari et al., 2010).

Education begins at the school and not at the universities, and therefore
improvement in the students’ learning is required, with the encouragement to learn in
scientific programs, so as to create excellence in scientific education in general and physics
in particular and knowledge-rich personnel (Sassi & Michelini, 2014; Lawrenz et al.,
2009). Achievements and success in the school will encourage the student’s efficacy and
will direct them to the continuation of advanced studies so as to enrich their knowledge

and to aspire to academic excellence (Harari, 1992). According to Tseitlin and Galili



(2005), the goal of the educational system is to acquire education for the social and
intellectual functioning of society and not for the acquisition of a profession. Physics study
form the basis for modern technology and thus enable higher intellectual function, as
physics provides quantitative and analytic skills needed for high performance of analyzing
data and solving problems (Van Heuvelen, 1991). Accordingly, the goals of the Physics
teaching today are complex and include the development of skills such as thinking skills,
argumentative skills, and critical thinking skills (Gautreau & Novemsky, 1997). Elevating
Physics learning to that excellence, means creating a dynamic, innovative and inspiring

learning environment (Eylon& Bagno, 1997; Guido, 2018)

Physics lessons, which are considered lessons led by diagrams and complicated
equations written on the board, have changed (Erinosho, 2013). Today the teacher is
required to have expertise in making the physics knowledge accessible in a relevant,
interesting, and experiential manner that awakens curiosity, for the purpose of the creation
of physical cognition (Guido, 2018; Timperley, Wilson, Barrar, & Fung, 2007; Van
Heuvelen, 1991). To adjust the learning of physics to the goals, it is necessary to cultivate

unique teaching approaches (Cohen-Brenner, 2017).

Physics teachers need to be exposed to innovative teaching methods, to practice
and experience them, in a supportive learning environment, as in the example of the
professional community (Levy et al., 2020; Levy, Bagno, Berger, & Eylon, 2021).
Although the goal is physics students, the required work is change of the perception of the
physics teachers, from the understanding that the teachers are the spearhead. If we change
their outlook, then the change will more effectively penetrate into the classroom and to the
students (Sassi & Michelini, 2014; Timperley, Wilson, Barrar, & Fung, 2008).

To provide the teacher with instruments for coping with these tasks, professional
learning communities were created. Many physics teachers are exposed in the communities
to innovative and experiential teaching methods that enable stimulus and growth (Eylon et
al., 2020; Levy et al., 2020).

In this research study, we attempt to understand whether most of the community

teachers adopt the methods and insert them into the work routine.
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The proposed research study focuses on the physics teachers and attempts to focus
also on the influence of the professional development of physics teachers who learn in a
professional community on their students from a number of aspects. In the research study
we will examine the improvement of understanding topics in physics learned in the content
field by a teacher who participates in a professional community. We will try to understand
the degree of interest in physics felt by students whose teachers professionalize in the
learning communities, the motivation to choose physics, and the degree of satisfaction from
the teaching of the profession. For this purpose, it is required to understand the distinctive

characteristics of physics students.

Students who choose to study physics are identified as an exclusive group, since
they consciously choose high targets, are willing to put forth considerable effort, are
determined, are ready to persevere, and strive to succeed (Erinosho, 2013; Etkina et al.,
2017). The physics classes are small and the students who learn there are a handful of the
most talented students in the school. Many students study physics at a high level since they
intend to study scientific or technological subjects in the framework of higher education
(Lawrenz et al., 2009). Hence, they must establish their knowledge qualitatively and

quantitatively in the fundamental areas of physics (Sassi & Michelini, 2014).

In the framework of the studies of physics, the students are supposed to recognize
scientific models, examine their development, understand through them different
phenomena, and engage in aspects of theory and experimentation and the reciprocal
relations between them (Buabeng et al., 2018; VVan Heuvelen, 1991). They must know to
use a variety of representations and to know their relative advantages, to be aware of the
extensive use of mathematics, computers, and modern technology in the framework of
physics while coping with the analysis of different physical scenarios (Gautreau &
Novemsky, 1997). In addition, they must know fundamental concepts in the main areas of
physics, obtain a general picture of the broad relations between the different branches of
physics, and learn a little about the reciprocal relations with other sciences — technology,
humanities, morality, and society. Aside from the required knowledge, the studies are
supposed to develop skills of thinking and learning (Sassi & Michelini, 2014). Of what was
uttered, we can understand that the skills required to students of physics, also require

11



special teaching methods by teachers trained specifically to do so (Erinosho, 2013;
Timperley et al., 2008). This cause was one crucial factor in founding the professional

communities in Israel.

2.2 Teachers' Professional Development

The professional development of experienced teachers, like new teachers, has
constituted a challenge to the educational system from its beginning (Michaeli & Sommer,
2014; Yerushalmi & Eylon, 2013). Referring to the programs of development and effective
training for the science teachers, a number of main characteristics were found that should
be addressed, including focus on the specific scientific material during the training (Eylon
& Bagno, 1997), active involvement of the teachers during it (Harrison, Hofstein, Eylon &
Simon, 2008), and adjustment of the training to the policy and practices customary in the
school (McLaughlin, & Talbert, 2001). The training must be characterized by innovation,
must focus on the study materials that will interest and challenge the teachers (Little, 2002),
enable inquiry learning (Timperley et al., 2007), present different models of such learning,
and take into consideration the feeling of physical and emotional welfare (Darling-
Hammond et al., 2017; Wilson, 2013).

In addition, on the topic of in-service training of the teachers, for the purpose of
professional development in the areas of science and mathematics, it is necessary to
emphasize long-term in-service training and guidance courses (Eylon & Bagno, 1997;
Harrison et al., (2008), which will also include reference both to the disciplinary content
and to the pedagogical perception of the teachers, with an opportunity for the teachers to
research, discuss and experience themselves what they are intended to teach (Michaeli &
Sommer, 2014; Little, 2002). As a part of the same significant and continuous training, it
is necessary to develop a supportive and stable community and to support the teachers in
the field over time (Kim, Miller, Herbert, Pedersen & Loving, 2012; Little, 2002). This is
especially significant when there are new teachers who should be promoted in a continuous
manner and the teachers should be seen as partners in the planning and making of
pedagogical decisions (Eshchar-Netz & Vedder-Weiss, 2021; Kfir & Ariav, 2008).

12



It should be summarized that the supra-goal of the training and development of the
teachers is the achievements of the students who are being educated — cognitive, emotional,
and value-oriented achievements (Dogan et al., 2016; McLaughlin & Talbert, 2001). The
fulfilment of the abilities and the skills of the teacher as a professional will provide a
solution to the needs of the students as individuals and to the needs of the system in its
commitments to products towards the public of its clients. The entire process leads to these
products and it is its test (Avdor et al., 2010).

2.3 Learning Communities of Teachers

The professional development of teachers obligates the creation of frameworks of
continuous professional support over time that will serve as a ‘home’ to which the teachers
will come regularly and where they will encounter current knowledge (Gilad, 2001). They
will attempt in the framework of this ‘home’ experiential processes of teaching-learning,
with the translation of educational ideas into learning activities that will be performed in
actuality in the school (Gilad, 2001: Little, 2002). In this ‘home’, the teaching staff works
together, as one professional community that constitutes a main link for the promotion of
the learning and enables teachers to develop continually (Bryk et al., 1999).

According to Lieberman and Pointer (2009), a professional community of teachers
is a group of teachers with shared objectives, which focus on professional issues and invites
learning, activity, and work in teams (Kim et al., 2012). Learning in groups enables the
sharing of ideas, problems, and solutions, through the investigation of the learning
processes in scientific methods (Anderson, Greeno, Reder, & Simon, 2000; Etkina et al.,
2017) and enables reflective dialogue on the practices of teaching and learning of the
students (Bryk et al., 1999; Clarke & Hollingsworth, 2002).

According to McLaughlin and Talbert (2001), the professional community is a
unique social unit in which the teachers will act as a team of peers learning, creating,
developing, and promoting educational initiatives through reciprocal cultivation, when the
final product is directed at the students’ learning. According to Caena (2011), there is a

relation between the quality of teaching and the students’ learning (Cohen-Brenner, 2017).
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If teachers want to improve their teaching, it is recommended for them to learn in a

professional community (Kim et al., 2012).

The teacher’s learning process is a constructive process (Geijsel, Sleegers, Stoel, &
Kriiger, 2009) and in the professional community with shared values and a shared vision
the teacher can have personal and collective professional learning through support and
cooperation (Borko, 2004; Kim et al., 2012; Vossen, Henze, De Vries, & Van Driel, 2020).
The community teachers focus on professional ideological investigation and evince
collective responsibility for the learning of the students, through openness, reciprocal trust,
and respect (Bolam, McMahon, Stoll, Thomas, Wallace, Greenwood, Hawkey, & Smith,
2005). The community in which the teacher learns shapes the way in which the teacher
sees the world and the way in which he teaches (Putnam & Borko, 2000) and therefore a
strong professional community cultivates learning abilities for teachers and praises their
teaching (Borko, 2004).

Teachers' learning process in the community grows out of the approach that
professional development constitutes an ongoing continuum of learning (Avdor et al.,
2010; Vurgan, 2008), which begins in the stage of the training for teaching and lasts over
the teacher’s entire life. Hence, it is necessary to develop initiatives for the creation of
learning communities throughout the continuum of the teacher’s development, when in
every stage of the framework, the goals, the form, and the content of the learning
communities will be adjusted to the stage in which the teacher is found over the axis of his
development (Gilad, 2001).

According to Kurland and Hertz-Lazarowitz (2006), professional learning
communities grew on the background of the need to prepare teachers and students for
coping with standardization, multiculturalism, globalization, and the knowledge era. In a
broader sense, this is a group of professionals who examine together their knowledge and
discuss it with the goal of developing professionally and improving their expertise and the

students’ achievements (Kozminsky et al., 2004; Waldman & Blonder, 2020).
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The community members have a shared vision, they support one another, and they
work as a group in collaborative teams for the fulfillment of the vision and the achievement
of the joint goals (DuFour, DuFour, & Eaker, 2006; Little, 2002).

One of the characteristics of the learning community of teachers, which
differentiates it from teamwork, is the examination of the result — improvement of the
practice of the teachers and the students’ learning (Vescio, Ross, & Adams, 2008) and
choice of the field of specialization of students. A learning community is a community of
action that focuses on learning (Reimann, 2008). Research studies show that learning
communities of teachers can improve the practice of the teachers (Borko, 2004) in the
context of the teachers’ learning and their students’ achievements and even the choice of
the students’ field of specialization. Vescio, Ross, and Adams (2008) indicate the need for
a research study that will document the activity of the professional learning communities
and their influence on a variety of aspects related to the practice of the teachers and the

students’ learning.

The participation in the PLCs improves the teachers’ ability to critically and
reflectively examine the practice and encourages professional growth and improvement of
the teaching processes (Borko, 2004). The effective professional development of teachers
in a community enables cooperative learning relevant to practice and is based on processes
of inquiry and reflection. Innovative perceptions and advanced ways of teaching are the
aim of the professional development and are an integral part of the practice (Scherz, 2018).
According to the perception of the PLCs, it is not possible to disconnect between the
teachers’ learning in the communities and the practice in the classrooms. It is necessary to
change the paradigm that addresses professional development and instead to engage in
professional learning. According to this perception, it is possible to see the teachers as a
source of knowledge for the leadership of change and the taking of professional
responsibility for the betterment of the teaching. In addition, the teachers must direct their

teaching as a “learner-focused” approach (Eylon et al., 2020).

In the learning communities the assumption is that the professional knowledge is

found already among the teachers and it is necessary only to reveal it through reflection
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with other teachers. Another assumption is that active participation in the community will
strengthen the teachers’ professional knowledge and thus improve the students’ learning in

the classroom.

Martinovic and Horn-Olivito (2020) also strengthen the perceptions of the PLCs
and maintain that teacher professional learning is not a straightforward process. Teachers
have unique viewpoints, agendas and beliefs. Even before they come to the communities,
most of the teachers already have context-based pedagogical knowledge and professional
experience. In shared discussions and reflection teachers can probe the knowledge
embedded in the wise teaching decisions of others. Furthermore, they can deepen their own

knowledge and their own abilities to make wise decisions in the classroom.

Hence, the PLC model provides opportunities for teachers to share with peers their
knowledge-of-practice. The teachers improve the knowledge in physics and the knowledge
in teaching physics through the creation of a culture of learning and shared deliberation
(Little, 2002). The professional learning community is the place where the teachers share

with their colleagues the knowledge of practice and theoretical knowledge.

An opportunity is given here to examine, while discussing, the knowledge inherent
in the wise teaching decisions of their colleagues who engage in the same professional
field. Furthermore, learning is considered a social activity that happens continuously over
time. The collaboration becomes over the years more and more meaningful, until the
community becomes part of the teaching of a teacher who develops and re-examines his
teaching (Bryk et al., 1999; Lieberman & Pointer, 2009; Waldman & Blonder, 2020).

In learning communities, they are aware that the teaching is a dynamic process that
changes in every lesson and even during it. Hence, it is necessary in the community to
examine again and again the pedagogical approaches and to adjust them to the changing
reality. For experienced teachers, it is not at all simple to change the ways of teaching and
pedagogical approaches. Only in an effective community in which the relationships
between the community members are supportive is there trust and confidence between
them, and thus it is possible to leave the zone of comfort and attempt new things (Waldman

& Blonder, 2020). The learning in the community gives the teacher innovative and
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research-based tools that have a great and sometimes even dramatic influence on the

students’ learning (Bagno et al., 2021).

The PLCs are led by two instructors and act under the auspices of an academic
organization in the field of knowledge. In this research study, the academic support is
provided by the Department for the Teaching of Sciences in the Weizmann Institute of
Science. This model of instruction is hierarchical but multidirectional. The academic
organization trains teachers of teachers who will be the leaders of the different
communities. The instructors are exposed to innovative differential content that includes
teaching strategies, skills, and content knowledge, alongside instruction skills of learning
communities. After the contents are examined by the leading teachers, they are
implemented in the framework of regional communities and are exposed to the criticism
of the teachers of the community (Marzel & Arica, 2021). Insights and improvements that
come from the regional communities are presented in the community of the leading
teachers and after the approval of the academic organization they are distributed to all the
teachers. It is possible to see that in this multidirectional model the contents move up and
down the fan and there is no monopoly on knowledge. The leading teachers learn in their
supportive framework and then can lead groups of teachers of their own. In this model,
which is called “Train the Trainer”, training is provided only for a small group of teachers
and these teachers train their colleagues and convey to them the contents that they learned
(Martinovic & Horn-Olivito, 2020).

So that the communities will be meaningful, they need to focus only on two
objectives: the learning of the students and the creation of a supportive environment for the
teachers that enables growth through collaboration. The professional communities in which
the teachers learn are not the goal itself but are the means for the achievement of the goals.
Hence, the effectiveness of the PLCs is measured both according to their influence on the
teacher’s professional development and according to their influence of the final goal, which

is the students (Bolam et al., 2005).

The community increases the effectiveness and efficiency of the teachers’ work,

strengthens their confidence, and encourages them to be open and involved actively in the
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efforts to improve and change their ways of teaching (McLaughlin & Talbert, 2006). An
effective professional community that operates well will help to the focus of the goals of
the group as well as to establish relations of trust and reciprocal respect between the
colleagues. These factors contribute to the effectiveness of the teachers in their work
(Bolam et al., 2005; Waldman & Blonder, 2020).

Six main elements are required that are essential in order to enable the creation of

a strong and effective community of teachers:

1. The Sense of Community. The members of the professional learning community feel
belonging to the group. A personal relationship between the teachers and an honest

partnership that helps the creation of the social fabric necessary to learning are created.

Cooperation that focuses on the teachers’ learning as group learning and personal
and professional learning — The community teachers present their teaching method and
discuss with their colleague's different approaches to teaching, all this in a supportive and
nonjudgmental atmosphere. The teachers evaluate their colleagues’ professional
experience, respect the different teaching methods, and mutual influence is created. In the
regular time slot, “From My Class”, teachers present the course of the teaching and the
colleagues provide feedback on the lesson through a discussion on the shared problems.
An effective community is a framework for continuous learning, in order to improve the
teachers’ professional practice, through the sharing of the teaching practices in the
classroom (Scherz, 2018). The final goal of the teachers’ learning in the community is to
promote the students’ learning. When the teachers use creative methods and diverse ways
and implement the contents they acquired in the community, they encourage meaningful
learning that may improve the students’ approach to the profession and their learning
experience. Therefore, they offer the students learning and success (Hattie, 2012). In an
effective community the teachers influence their colleagues and their environment and
learn from one another’s experience. The teachers are given the ability to promote their
professional learning with the contribution to the processes of the professional learning of

their colleagues in the community. A professional learning community in which there is a
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strong sense of community creates reciprocal relationships that enable trust and joint
experience (Waldman & Blonder, 2020).

Sense of community — In the effective community, the sense of community and
belonging is high, and the teachers feel that they contribute and are contributed to
simultaneously. Proper planning of the community meeting will always begin with activity
that has the goal to create a sense of community, to break the ice, and to make a collection
of teachers from different schools into a cohesive group with a shared goal. Here the

teachers are invited to bring up events that they want to share with the community group.

In this way, it is possible to bring people closer and to create a close, true, and direct
system of relationships among the community members. The PLCs bring closer teachers
who share the same feelings, problems, and professional difficulties and the support allows
them to continue to improve and advance professionally (Anderson et al., 2000;
Kozminsky et al., 2004). The community meetings create renewed enthusiasm from the
teaching and give a sense of belonging to the place in which knowledge, partnerships and
professional development are created. Similarly, it is possible to rely on Grossman,
Wineburg, and Woolworth (2001) and Waldman and Blonder (2020), who describe PLCs
as an environment in which the teachers create community relationships, search for a
shared language, and develop the social relations. As the system of relationships between
the community members becomes dynamic, the trust, respect, and mutual appreciation are
strengthened, and the social resources that the community members share develop and
broaden (Bryk et al., 1999).

2. Vision, Goals, and Shared Values. The teachers of the community share an educational
vision, values, and shared norms. They engage in professional learning in order to advance

the students’ learning (DuFour et al., 2006).

In the effective community, the teachers aim at a common objective, in order to
create the best teaching. The teachers analyze the students’ work, derive insights and
interpretation from the emerging data, and discuss how to improve the teaching on the basis
of these data. Collaborative learning and follow up after the implementation are carried

out. In the shared vision, the community sets for itself the goal of improving the students’
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learning (Little, 2002). For this purpose, indices of success that can be evaluated and
connected directly with the objectives are determined. The community members plan,
learn, and implement contemporary teaching strategies and form over time a joint
perception of the best teaching. An effective community maps its needs, defines its goals
and ways of conduct, and shares materials, while advancing personal and collective
learning. Consequently, extensive social relationships are created among the community

teachers (Grossman et al., 2001).

The teachers of the professional learning community have an identity defined by a
common knowledge field, teaching skills shared by the field of knowledge, and
commitment towards the field of knowledge (Etkina et al., 2017; Eylon & Bagno, 1997;
Eylon et al., 2020). The teachers feel they are a part of a community with a shared goal and
created a system of relationships that enables them to learn from one another and to create
shared tools of norms and skills that support the level of knowledge and expertise of the
teachers and others in the community. They are proud to learn from one another, esteem
their colleagues, the community members, as creators of knowledge, and thus build a
respectful, appreciative, and empowering system of relationships. The PLC members feel
that they belong to a group that creates knowledge and engages in shared activities, mutual

assistance, discussions, and knowledge sharing (Harrison et al., 2008).

The vision of the community in social terms is to strengthen the openness, the cross-
fertilization, and the interaction between the leading teachers and their community,
between the teachers of the community and their colleagues, and between the teacher and
her students. All this is done with the goal of causing the community to be a place of
openness and trust, a place where the participants feel confident to be exposed, to dare, to
help one another, and to learn. The teachers share their experiences, difficulties, and

successes and thus learn from one another (Darling-Hammond et al., 2017).

The vision of the community from the professional aspect that engages also in the
challenges of physics has as one of its objectives to promote the implementation of the
student-focused teaching strategies. The combination of the social and professional vision
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proves that the community is a place that enables the teachers to examine through the

cooperation with their colleagues their students’ learning and their own ways of teaching.

To conclude, in the effective learning community the shared vision is the success
of the students’ learning. For this purpose, the teachers examine together and constantly

their practices with the shared aim of improving professionally (Scherz, 2018).

3. Sense of Influence. When the teachers contribute to the group, they feel they are
necessary. When the community contributes to the teachers, the community becomes

necessary for them. This element has two-way influence.

In the effective community, the influence on the teachers’ ways of teaching will
result in influence also on the nature of the learning in the class and on the students’
learning. The participants have a sense of belonging to the community, a sense that all the
members are important to one another and to the entire group. There is the shared belief in
that the members’ needs will be answered through their commitment to be together
(Martinovic & Horn-Olivito, 2020). One of the influences and meaningful contributions is
the knowledge created from the teachers’ collaborations and moving in the network of the
communities. This content knowledge is exposed to the criticism of many teachers and
undergoes improvement and strengthening until the creation of a final version in which
there is significant knowledge that met the test of the outcome. In the community
innovative teaching strategies that require adjustment are learned and implemented. An
effective community contributes to teachers in the assimilation of the contents through
methodical and spiral repetition of the innovative methods. According to Yerushalmi and
Eylon (2013), when classroom teachers introduce curricular innovations that conflict with
their former deeply rooted practices, the teachers themselves experience a process of
change. The community is necessary to enable the change and to instill confidence in the
teachers that they are able to apply what they have learned. An effective community
provides a professional solution to the natural fear of change. The slow and consistent
assimilation supports the teachers and encourages them to attempt in their classes effective
pedagogical strategies. Teachers who share with their colleagues the attempt at

implementation and the lessons they derived after the implementation of the strategy lessen
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their concerns. The sharing teachers contribute to the group from their experience and
instill confidence to dare to leave the comfort zone and to try proven strategies. According
to Eylon et al. (2020), the academic and pedagogical knowledge built contributes to the in-

depth learning as well as to the internalization of the new processes.

An effective professional community that focuses on the students’ learning and
relies on the contribution of the colleagues creates a feeling of necessity and importance.
The analysis of the events from the class, the formation of shared teaching perceptions,
mutual assistance for the improvement of the teaching, and construction of routines of
monitoring learning contribute to the entire group and make the community an influential
and necessary platform. The most important influence that must be addressed is the
learning of the students in the class with specific reference to the learning of physics, which

is the topic of the present research study.

The change in the ways of teaching that the teachers adopt for themselves in a long-
term in-service training course in the community will penetrate into the classroom and
create a greater depth of understanding and increase in the number of students interested
in learning physics (Levy et al., 2018). Teachers who will internalize the learned contents
in the community will innovate and diversify their ways of teaching. They will engage in
the teaching of physics in a way that will inspire interest and curiosity and can contribute
to the understanding of the topics learned and the entire learning process (Guido, 2018).
This is commensurate with the research literature, in which teachers reported that the
number of students in their class who chose to learn physics grew following the changes
they carried out in their ways of teaching and attributed this to their participation in the

professional learning community (Levy et al., 2020).

4. Sense of response to the professional need. In the strong community the teachers provide
one another with the required professional need. An important professional need is to
obtain reinforcements from the colleagues for the creation of pedagogical and professional

confidence.

In the communities, there is focus on the promotion of the teachers’ learning

through the intelligent use of the colleagues’ strengths. Each one of the teachers in the
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community has a professional uniqueness with which they can enrich and strengthen their
fellows in the community, the community culture, and mainly their self-confidence. In this
way, an opportunity is created to strengthen their sense of self-efficacy and their belief in
their ability (Waldman & Blonder, 2020).

A response to the professional need can be found also in the consultation and active
discussions on the new contents. The pedagogical idea that lies behind this pattern of action
is that the community teachers have peers with whom they can share the implications and
experiences in the implementation of the new contents. These characteristics create an
atmosphere of change and facilitate the teacher’s practice in the introduction of the changes

into the classroom (Clarke & Hollingsworth, 2002).

The teachers in the PLC are active learners who shape their professional growth
through reflective participation in the program for professional development. Every teacher
is an independent learner who comes with professional experience to the collaborative

community that serves as a nurturing learning community (Levy et al., 2021).

The community environment allows the teachers to cooperate, practice, reflect, and
learn from peers on topics that are important and relevant to them. The joint learning in the
community is a process of the creation of knowledge and not only the receiving of
knowledge and this is the meaningful innovation, in contrast to the regular in-service
training in which the instructor is the source of knowledge. An opportunity is created to
strengthen the teachers’ sense of self-efficacy and their belief in their ability (Waldman &
Blonder, 2020). The meetings of the community constitute for the teachers a support group
in which it is possible to draw strength, unload difficulties, and consult on professional
content without fear of criticism. A professional social fabric is created through discussion
and exchange of tips about the little problems that the teacher experiences in his class
(Eylon et al., 2020; Waldman & Blonder, 2020).

The effectiveness of the professional learning community is expressed in the
refreshing and changing of the way of teaching of the physics teachers, who are required
to be involved in the learning process in order to create change (Harrison et al., 2008).

Every single teacher brings with him different knowledge and with shared strengths the
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collective knowledge of the professional learning community is shaped. The consistent
experience and the colleague support create in the end the desired change in the ways of
teaching that is the objective of the PLC. The ongoing experience in the context of the
teaching in the class and the continuous support are vital components in the programs for
professional development in order to allow the teachers to change their teaching practices
(Eylon & Bagno, 1997).

5. Sense of emotional connection. The community members feel a common commitment
and share a common belief - they have a feeling of support, openness and partnership. The
teachers in an effective professio nal community are characterized by persistence,
enthusiasm, a sense of mission, aspiration to excellence, desire, commitment to the

community, desire to belong, to act, to influence, and to develop together (Scherz, 2018).

Mutual trust, support, and mutual respect — Trust and respect reign among the
community members. They support one another. An effective community is a safe space
that enables learning and professional development with mutual and professional respect.
The community is an emotional and professional safety net in which an opportunity is
given for challenging experiences through support and accompaniment. The teachers
define shared norms and values for the group cooperation, through respect and trust
between the community members. In the community there is a respectful and participative

discourse in a protected and safe environment.

Shared responsibility for the students’ learning — In an effective community, the
discourse needs to focus on the students’ learning and the relationship between the
students’ learning and the teacher’s mode of teaching. According to Bolam et al. (2005),
the collective responsibility for the students’ learning relies on the fact that there is a
collective objective for all the group members for the creation of activities that focus on
learning through cooperation. The learning of the teachers in the community is the means
for the achievement of advancement and improvement of the learning of the students in the
class. The teachers discuss and conclude according to the evidence and in the end carry out
changes in order to improve their teaching and their students’ learning. The community

teachers take responsibility for their processes of learning and teaching and for the
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leadership of the change themselves. The collective focus on the students’ learning serves
as an indicator of the mutual commitment that exists between the teachers and the success
of their students’ learning. According to McLaughlin and Talbert (2006), the achievements
of students whose teachers participate in the professional learning community are
commensurate considerably with the achievements of the students whose teachers work in
isolation. As the teachers bear greater responsibility for their students learning, they
discover that the new practices they implemented benefit their students. In addition, their
sense of efficacy increases and they feel more effective (Timperley et al., 2008).

Professional reflective investigation of the teaching — The community teachers
examine methodically the different theories and perceptions of the teaching and the
outcomes of activity in actuality in their classrooms. They improve the professional
knowledge through the creation of a culture of learning and joint deliberation (Little, 2002).
The reflective examination is a part of the professional development of the community and
a part of the process of the community’s investigation of the community itself. In an
effective community there is a constant reflective dialogue between the teachers on the
educational issues. In the professional dialogue they examine critically their practice versus
the objectives they set for themselves as a goal. The reflection on the practice and ways of
teaching advances constant self-examination of processes and the drawing of lessons from
failures and successes (Martinovic & Horn-Olivito, 2020). There is repeated reflection on

the students’ learning, the teachers’ teaching, and the relationship between them.

6. Collaborative and supportive leadership and a regular mechanism. A necessary element
in the success of the community is the existence of collaborative leadership that supports
the activities of the community and the teachers. Another element is the regularity of the

meetings.

Regular mechanism for teamwork — In an effective community, it is necessary that
there be meetings in a fixed place, regularly, at a regular frequency, at regular times,
comfortable physical conditions and known behavior norms. Every community has two
leaders; whose role is to support the teachers in the assimilation of the contents learned in

the community. The academic support of the scientists of the Weizmann Institute inspires
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security and provides further support. The mechanism of the regular implementation and
the accompanying leadership also enable teachers who come from different professional
backgrounds to build together their knowledge. The platform of the professional learning
communities is an excellent platform for the improvement of the personal pedagogical
knowledge of every teacher and the collective knowledge of the group (Vossen et al.,
2020). The regular mechanism of teamwork is the basis for the creation of stability and
regularity, without which significant learning is not possible. The framework of the
learning communities grants security, conveys commitment and seriousness, and
constitutes a platform for professional growth. The regularity creates the effectiveness —
best learning practices will exist if the regular times, the proper frequency, and the

conditions enabling learning are preserved (Scherz, 2018).

The supportive leadership of the leaders and the academic backing — enable the
preservation of the safe space in which the community is a stage for cooperative learning
and the raising of the ideas through the reinforcement, encouragement of the motivation,
and shared thinking. The frequency of the biweekly meetings enables effective learning.
The meetings of the community are structured ahead of time and have declared goals
known to all. Despite the flexibility for providing an answer to the needs that arise from
the field, the topics in the academic part are determined ahead of time by the academic
leadership (Eylon et al., 2020).

Collaborative leadership — Both the community leaders and the teachers are
responsible together for the feeling of shared leadership. They hold relationships of trust
that enable learning circles through the creation of a feeling of belonging to the community
and the formation of the professional community. The instructors and the teachers together,
in shared leadership, create the community, which becomes a place in which it is possible
to ask questions, discuss, and obtain answers. In a cohesive community where teachers also
bring content, there is an opportunity for learning, updating, rejuvenation, and enrichment
through cross-fertilization. There is a positive correlation between shared leadership and a
feeling of growth and change under the influence of the partners in effective learning
(Berger, Eylon & Bagno, 2008; Eylon & Bagno, 2006; Eylon et al., 2020).
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The shared leadership appreciates not only the leaders’ knowledge but also the
knowledge of each and every one of the teachers in the community, both as an individual
and as a member who contributes to the group. The effectiveness of the professional
learning community is because it is a body of knowledge and a support network with social
and professional capital. The shared and continuous learning enables mutual cross-
fertilization, as well as a feeling of belonging to the place where the knowledge,
partnerships, friendships, and professional development are created, in accordance with the
idea that the teachers’ communities are a place for the improvement of the practice through
continuous and collaborative learning (Grossman et al., 2001). Simultaneous with changes
in the knowledge of the teachers and practice, the sense of shared leadership abilities,
responsibility, and collegiality in the community are strengthened. The teachers experience
research-based learning, scientific argumentation, and learning for the purpose of
assessment, until they become experts and obtain a new perspective on teaching through

shared learning in the community (Dogan et al., 2016).

The shared leadership in which the teachers build collective knowledge will provide
inspiration for additional learning and new ideas. When the teachers are involved actively
in their teaching process they improve their knowledge through the creation of a culture of
learning and shared deliberation (Michaeli & Sommer, 2014). A community that succeeds
in creating shared leadership will enjoy more responsible and dedicated teachers, who share
knowledge, are effective, and are satisfied with their participation in the community.

To conclude, an effective professional learning community has the capacity to
promote and sustain the learning of all professionals in the community with the collective

purpose of enhancing student learning (Bolam et al., 2005).

As a result of the participation in the community, among the physics teachers a
change in approach is created that caused a change in the classes, and as proof the number
of physics students increased and the way of teaching, the strategies, the approaches, and

the atmosphere in the class changed (Levy et al., 2020).

The professional learning community will be effective when there are at least six

guiding principles as detailed above. In the optimal community, there is a spirit of
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collaboration, constant learning, and action research. It is necessary to acknowledge the
fact that the change in the teaching practices will be possible only when the changes are
implemented during the continuous learning so that the doing and learning are intertwined.
There must be a cycle of learning with the following components: learning, planning the
teaching on the basis of the learning that was held, implementation, and reflection on the
implementation. Only in this way will the community be effective and the changes in the
practice penetrate also into the classrooms. In an effective community the group “is put at
the center”, and the attempt is made to change the perception with which the teacher came,

in which the teaching is autonomous and individual work (DuFour et al., 2006).

The collaborative team is the fundamental building block of a professional learning
community. The community atmosphere creates a feeling of partnership towards the
colleagues, the profession, the community, and the shared goals. This is an internal sense
of identity and belonging since the teacher is a part of a large whole and the whole is

greater than the sum of its parts (Marzel & Arica, 2021).

2.4 Learning Communities of Physics Teachers

For the purpose of professional development of teachers, the Supervision of the
Teaching of Physics in the Ministry of Education and the National Center of Physics
Teachers operate a unique framework of ‘Regional Learning Communities’ in which

the teachers develop professionally (Eylon & Bagno, 1997; Grossman et al., 2001).

Once every two weeks, throughout the entire school year, the teachers meet for four
hours, during which they attempt innovative research-based teaching strategies, which
address learning difficulties (Gilad, 2001). Using diagnostic questionnaires, the teachers
become aware of the learning difficulties of students in diverse content topics (Eylon &
Bagno, 2006; Berger et al., 2008).

In addition, they bring evidence from their classes of the findings of the
questionnaires that they distributed to their students and attempt to find ways of treatment
for the coping with the students’ difficulties (Berger et al., 2008). In these communities the
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teachers are updated with the innovations in teaching physics, enrich the professional
knowledge, attempt new teaching methods focused on the learning of their students, share
professional ideas, and develop teaching materials suited to their students (Eylon & Bagno,
1997; Scherz, 2018).

A teacher who instructs the community of teachers is called in the professional
jargon a teacher- leader (Michaeli & Sommer, 2014). The teacher-leader, in collaboration
with another teacher, guides a group of about twenty teachers who meet once every two
weeks in the region of their residence (Hans et al., 2013). The meeting is generally held in
the school, in the physics laboratory, and lasts about three and a half hours (Gilad, 2001).

The Science Teaching Department in the Weizmann Institute of Science, along with
the Supervision of the Teaching of Physics in the Ministry of Education, develops the
contents of the activity in collaboration with the teachers (Hans et al., 2013). In addition,
the teacher- leader, instruct and support the communities so that they will succeed in the
distribution of the contents to the teachers who are members of their community (Eylon &
Bagno, 1997, 2006).

The instruction of the teachers in the regional communities is performed in the fan
method, in which a teacher teaches a teacher. A supra-instructor teaches the teacher-
leader, who coaches teachers (Hans et al., 2013). Experienced physics teachers receive
their training in the leading of communities in the Science Teaching Department in the
Weizmann Institute (Eylon & Bagno, 1997). These leading teachers instruct a regional

community, in which many teachers are members (Levy et al., 2021).

Each of the teachers in the community assumes upon themselves the knowledge
they acquired and conveys it to their students (Hans et al., 2013). In this way, in essence a
broad coverage of the knowledge is created and it is conveyed to thousands of students
(Michaeli & Sommer, 2014; Gilad, 2001).
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Figure Number 1: The Fan Method of Knowledge Transmission

The fan method
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The main objective of the physics teacher's community is to help teachers support
the learning of more students in the physics programs in the high schools. The teachers
who participate in the communities share with one another innovative and creative ideas
and give and receive professional support from peer teachers (Harrison et al., 2008). The
teachers’ interactions with one another influence their practice (Hayton & Spillane, 2008).
The program of the meetings includes getting to know ‘learner focused’ teaching methods
that address students with different abilities and needs, diversification of the teaching so as
to create enthusiasm and attraction to the subject, and increased depth of the knowledge of
physics and of teaching physics (Eylon & Bagno, 2006). The instruments given in the
framework of the community of physics teachers direct everybody towards a shared goal,
to broaden the ranks of the students who choose, persevere in, and succeed in the studies

in the physics program (Hans et al., 2013).

In the community of physics teachers, the teachers collect and analyze data and
examine evidence regarding the connections between the practice and the products of the
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learning of their students, draw conclusions according to the findings, and make changes,
with the goal of improving their teaching and the learning of the students in their classes
(McLaughlin & Talbert, 2006). Teachers see great professional importance in the focus on
the students’ learning, but for this purpose they must first of all be learners themselves
(Martinovic & Horn-Olivito, 2020). The teachers evince considerable dedication and
caring towards the students. They believe in the ability of each and every student to learn
and feel a collective sense of responsibility for the students’ achievements (Bolam, et al.,

2005; Louis & Marks, 1998; Louis, Marks, & Kruse, 1996).

The managers of the program of the communities of physics teachers, Dr. Esther
Bagno, Senior Staff Scientist and Professor Bat Sheva Eylon, the head of the Science
Teaching Department at Weizmann Institute, have a vision that within a few years' different
types of physics communities will be established throughout Israel, to provide an answer

for every teacher through a community that suits his needs (Hans et al., 2013).

In the context of the professional development, Eylon (2008) maintains that a strong
pedagogical community of teachers can serve as a core and address for consultation and
professional development, which new teachers can join. In essence, she holds that the
investment in experienced teachers is in actuality also investment in new teachers.
According to Eylon, the teachers’ communities fill for the teacher a significant role in the
existence of a group of reference, exchange of ideas and experiences, acquisition of
practical knowledge, and joint learning (Eylon & Bagno, 2006). In the framework of the
communities of physics teachers, it is possible to work on the student-focused teaching,
learning for understanding, development of curiosity, and cultivation of an independent
learner (Eylon & Bagno, 1997). These communities will be a part of the constant and long-
term development of the physics teacher (Berger et al., 2008; Eylon & Bagno, 2006).
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2.5 The Paris Community as a Model for Regional Physics Teachers Learning

Communities

During ten years of activity in the framework of a professional learning community
“close to home”, twelve learning communities were established. In all the communities
together there are about 240 teachers, who constitute about 20% of all the physics teachers
in Israel (Eylon et al., 2020). Three of the communities are intended for distance learning,
and the rest of the communities meet face-to-face, scattered from the north of Israel to its
south. Every community is managed by two instructors, and physics teachers of different
levels of teaching experience in the high school participate in the community. Teachers
choose the community that most suits them according to the proximity to their place of
residence or workplace. The Paris Community that serves as a test case for this research
study is situated slightly south of the center of the country. The communities are distributed
at great geographic distance so that there is no reason to compete over the participants
between the different communities. The teachers can barely deliberate the choice of the
preferred community since they are required to come to the sessions after the work day and
will prefer not to have to travel too far. The contents in the academic part of the encounter
are identical in all the communities, and the difference is expressed only in the first part,
which is intended for social formation, sharing and creation of a sense of belonging
(Waldman & Blonder, 2020).

The Paris Community was chosen to serve as a representative model for all twelve
physics teacher communities operating in Israel. Since the researcher serves as a
community leader in this specific PLC, there is the opportunity to interview the teachers,
observe them during the community meetings, and collect data. The name of the
community and the name of the teachers mentioned in this research are pseudonyms. The
conclusions drawn from the Paris Community can allow for the generalization of the
learning characteristics also in other PLCs and all the population of physics teachers who
learn in a regional professional community. The number of teachers in every community
is different and ranges from 15 to 35 participants. The numbers are not stable, and the
number of teachers changes from year to year. Although many teachers return to participate

in the communities' year after year, naturally a number of teachers leave over the years and
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new ones join. As a result of this situation, in every community there are teachers for whom
this is the first year in the community and teachers who have experience in the community
(Bagno et al., 2021).

In the Paris Community there are 32 teachers a year, on average, and it is considered
one of the larger communities. The condition for the establishment of the community is a
minimum number of fifteen teachers, and in certain years there were communities that did
not open following the low number of participants. The large number of teachers and the
great difference in professional experience between the teachers of the Paris Community
enabled the diverse choice of the participants for this research study. The teachers teach in
different schools, but they all teach physics. The teachers come to the Paris Community in
order to improve their teaching in the framework of a professional learning community
“close to home” (Scherz, 2018).

The research participants were chosen from all the teachers of the Paris Community
as representing the physics teachers in the PLC program. The decision was made to focus
on this group since the information about them was consistent and continuous and included
answers about many documents during all the years of the research. The sample included
teachers at different stages of their professional development. The different cross-section
of teachers in the years of learning in the PLC provided rich qualitative data for the research
study. Despite the different cross-section of the teachers, here there is an opportunity to
analyze and learn the behavior of a group that has a shared culture (Shkedi, 2003). The
analysis of the information will represent the diverse viewpoints of teachers at different
stages of their professional growth. It constitutes an important datum in the learning

characteristics of the teachers throughout their careers.

From the data of this research study we will attempt to evaluate the learning
characteristics of teachers through a local look at the Paris Community and a global look
at all the communities of physics teachers. Accordingly, the choice was made to carry out
the research study according to the qualitative paradigm, the aim of which is to document
and to attempt to understand the research participants’ unique and subjective world. The

Paris Community is a case study that means the documenting of a group of people
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throughout the process (Stake, 1995). The social context has considerable weight and the
interpretation of the qualitative data must be carried out by a researcher who knows the
society and culture on which the research is performed. In this case, the researcher is a part
of the researched community, a fact that necessitates the use of triangulation.

According to Shkedi (2003), the understanding of the context of the phenomenon
is vital to the understanding of its reality; in other words, the researcher can obtain
information and understand the environment and the reality in the interaction with the

participants but without intervention in the research field.

The Paris Learning Community is a large and diverse community that
simultaneously investigates in-depth the contents of the science teaching and the
enrichment of the knowledge in physics (Levy et al., 2020). The aim of the learning is to
shift the focus from the content the teachers are teaching and the way in which they teach
and the experience they create for their students (Buabeng et al., 2018). In this way,
according to Hattie (2012), they ‘invite’ the students into the learning and enable them to

succeed, and this is the supreme goal of the PLC.

In the present research study, we will examine the place of the learning community
in the personal and professional development of the teachers in the Paris Community. The
deciphering and identification of the shared elements in the perceptions of the teachers of
the Paris Community can enable better understanding of the needs and activity in additional
communities of teachers. Since this research study addresses the perceptions and feelings

of teachers, it was found that the approach of the case study is the most suitable.

The research study will be performed using naturalistic research methods employed
in the qualitative research approach, namely a case study with cooperation between the
researcher and the research respondents in the entire research period. Case study is the
observation of human activity in a certain place and time, and this method is suitable for a
follow-up research after the community of teachers in the learning process (Sabar Ben-
Yehoshua & Dargish, 2001).
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In the meetings of the Paris Community, the researcher serves as a participating
observer; in other words, she is involved in the research field since she is a part of it. The
researcher seeks to collect information about the thinking, the perceptions, and the beliefs
in the research arena. In the analysis of the results, an attempt will be made to identify
general patterns from which it is possible to reach the in-depth understanding of the
examined phenomenon in the test case. In other words, in the analysis of the Paris
Community we examine the teachers’ perceptions and from the specific case we draw a
broader generalization on all the physics teachers in the PLC. The research in this approach
shifts the focus of interest from the difference between the teachers to the learning process
they experience as a community. It is required to collect many and rich data on the test case
in order to understand the researched phenomenon (Krenske, 2002). The importance of the
drawing of lessons from the communities' project creates the need to assess the project. In
this way, the conclusions of the case study can serve as a starting point for a more accurate

look at the project of the communities.

There is wide variety in the perceptions of the different teachers in the Paris
Community. Hence, they may represent all the teachers who are participating in the
regional communities and thus teach us about the researched phenomenon as a whole. In
the research study, processes that occurred in the Paris Community and may occur in every
other community in which the teachers of physics participate are sampled. Differences of
opinion between the teachers contribute to the refinement of new ideas related to the
different cultures of the different community members. The conversations between the
teachers create networks of interpersonal relationships that will constitute an infrastructure

for learning on the social communication in the communities.

In the choice of the method of case study, there is a modest statement about our
desire to research pieces of reality in the way closest to this reality. Researchers who choose
this method believe that the understanding of the personal case will lead to a more in-depth
understanding and construction of generalization of all the cases. The findings of the case
study provide understandings beyond the specific case and help present a phenomenon or
topic that occurs in one place or in a similar environment and under similar conditions.

According to Stake (1995), the research literature tackles the question of whether it is

35



possible to derive generalizations of a case study in light of its uniqueness and the extent
to which the research of single individual case enables generalization of generic problems

with broader and more general implications.

The learning community is a product and summary of social and cultural processes.
The case study of a specific community deciphers the actions and personal and social
processes in the diverse contexts and thus enables the focus on the change of the processes
over time (Krenske, 2002). The reference to the case study is from two perspectives: the
look at the entire project of the communities as a whole and at the same time reference to
the Paris Community as a unique phenomenon in a given social unit. The research in this
approach enables taking a close look at the research arena and understanding it as social
and cultural constellation. Case study enables the researched reality to be described and an
inclusive framework to be provided through the finding of patterns of actions and behaviors
and the emphasis of variables and meanings. The method engages in the analysis and
understanding of the research participants’ actions and then attempts to describe the pattern
that will allow both an in-depth understanding of the examined phenomenon in the case
and generalizations and descriptions that enable the understanding of broader phenomena

to be reached.

The method of the case study will help interpret behaviors, cognitions, phenomena,
and beliefs with focus on the understanding in-depth of processes, without the researcher’s
intervention (Sabar Ben-Yehoshua & Dargish, 2001). The social context is a decisive factor
in the success of the research study and the interpretation of the qualitative data, and
therefore the researchers are required to know the culture and society, since the researchers
themselves constitute a main research instrument. In this case, the researcher has led the
physics teachers for six years already and is involved in the community, and therefore the
research study will be subjective. In qualitative research there is room for subjectivity, for
the freedom of creation of the researcher and for flexibility in the information data so as to

analyze a version of reality (Shlesky & Arieli, 2001).

This version of reality is the researcher’s point of view as it formed in the sessions

with the research respondents, and the researcher is entitled to bring himself and his way
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of understanding into the analysis of the reality (Sabar Ben-Yehoshua & Dargish, 2001).
In the present research study, which engages in the discourse on the practice, the case study
has an advantage. This is the possibility of reaching a holistic understanding of the social-
cultural system in action, as expressed in the discourse in the community (Krenske, 2002).
The disadvantage of the case study in the present research study is that this understanding

is limited to activity at a certain time and in a certain place (Stake, 1995).

According to Bolam et al. (2005), an effective community of learners is a
community that operates over time and maintains norms of trust and cooperation among
its members. The Paris Community was established in the second year of the operation of
the communities' project. The large number of teachers in the Paris Community and mainly
the number of teachers who persevere in attending, year after year, indicate its success. The
research study addresses the teachers’ perception of the community effectiveness. Hence,
there was the correct choice of the decision to research this community as a test case. The
analysis of the teachers’ perceptions in a strong, stable, and successful community can help
the decision makers in the field of education to use them as a test for a broader general

argument.

Research studies on PLCs show that the learning community will be effective and
efficient when the teachers come to the meetings that continue over time and in a gradual

process assimilate the changes in their ways of teaching (Levy et al., 2020).

The Paris Community is a strong pedagogical community of physics teachers in
which a heterogeneous and diverse group learns, thus enabling an overall representation of
physics teachers. Year after year the Paris Community fills and the experienced teachers
return to the community, alongside the novice teachers who join and find a home in the
community, a greenhouse, with people who listen and provide advice from somebody a
little more experienced than them. Over the years, a strong community was built that
became a meaningful factor in the assistance of the new teachers and in the cross-
fertilization of the expert teachers. Hence the combination of the social aspect and the
professional aspect gives the teachers the motivation to continue and come to the

community meetings (Eylon et al., 2020; Waldman & Blonder, 2020).
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The contents conveyed in the communities require a slow and consistent
assimilation. It is not simple for experienced teachers to change their approach to teaching
physics. Hence, long-term and continuous attendance of the meetings is necessary to feel
the effectiveness of the learning community. Only continuous attendance, every other
week, month after month, year after year, will cause the innovation of the ways of teaching
of the teachers following the intensive exposure to the diverse teaching methods. Hence,
the Paris community is the representative test case since the experienced teachers represent
the group of physics teachers that continues to develop regularly and in the long term
(Berger et al., 2008).

In all the learning communities of physics teachers there are two leading teachers.
In the Paris Community the shared guidance is that of the researcher and another senior
teacher, who bring with them the added value of each one of them. To enable the success
of the community, it is important that the instructors have experience and professional
knowledge. The experience is acquired only after a number of years of guidance in the
community. Hence there is also importance to the professional development in the very
learning in the community of teachers who lead over time (Levy et al., 2018).

The training of the leading teacher is long term, and it is required that the person
will accompany the community over time. The leaders are those who taught the community
for years and experienced with it the stage of maturation and stabilization. In the case of
the Paris Community, the two instructors are experienced teachers and with experience in
the guidance of this community. This additional viewpoint again confirms the justification
for the suitability of the Paris Community as a test case. In this research study, the
community instructor is a teacher who investigates the community teachers. This is an
educational research that creates the conceptualization of the researched phenomenon,
shedding light on human behavior and therefore advancing the existing knowledge in
education. This research study is a means for evaluation that leads to insights that embody
possibilities for the improvement of the education system (Sabar Ben-Yehoshua &
Dargish, 2001). From the personal aspect, the community instructor is a teacher who

researches the teachers of the community and from the aspect of the community the
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teachers research themselves. The teachers of the Paris Community methodically research

their beliefs, perceptions, and pedagogical knowledge.

The community provides the teachers with an opportunity to actively investigate
their way of teaching, perform reflection on the practice, and analyze the outcomes while
learning from the fellow teachers. The biweekly meetings enable the cultivation of the
teachers’ collaborative, active, and meaningful learning. They provide them with
continuous support on the part of their peers who are undergoing similar experience in a

respectful and nonjudgmental environment (Levy et al., 2020).

If we attempt to generalize the individual case, then we will notice that the
establishment of a cooperative learning system, through interpretation and reflection, may
help all the physics teachers improve their professional work. The community teachers who
investigate their work observe through the magnifying glass their teaching methods and
contribute to the improvement of their work in the class and to the broadening of the
knowledge base in the researched field. In this way of methodical reflection, the teachers
have a significant contribution in the creation of knowledge and not only in the
implementation of the knowledge created by the research of others. When teachers research
their teaching together, they clarify their goals and their beliefs, develop new knowledge,
and learn from the ideas and experience of others and thus broaden and enrich their

knowledge on their students’ learning (Bagno et al., 2021).

One of the guiding principles in the Paris Community is to provide a voice to the
teachers and their needs. The professional learning in the communities is based on
discussions and reflection out of the desire to allow the teachers to act and influence
themselves on their learning. The community teachers bring evidence from their
classrooms and research together their students’ learning. In cooperation, they develop

teaching practices that allow the advancement of their students’ learning.

This fact strengthens research studies on the PLC, in which the main idea is that all
the teachers of the learning community are themselves learners (Darling-Hammond et al.,
2017; Martinovic & Horn-Olivito, 2020).
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3. Methodological foundations of the research

3.1 Research Approach

This research study focused on the population of physics teachers who learn in a
regional professional community and examined their perceptions about the learning
community. The research study will be a qualitative research, so that it will be possible to
understand the findings from the context in which things occur. According to Shkedi
(2003), the understanding of the context of the phenomenon is vital to the understanding
of its reality; in other words, the researcher can obtain information and understand the
environment and the reality in the interaction with the participants but without intervention
in the research field. The choice was made to observe in the researched environment using
qualitative research instruments that complemented one another: observations, interviews,
protocols, and texts that the participants wrote in the end assignments, at the end of the
meeting and in expectations questionnaires. These instruments allowed observation of the
community through different types of points of view using spoken and written language.
The choice of the instruments derives from the desire to learn the behavior of groups, which
have a shared culture (Shkedi, 2003), and to describe different aspects of the reality in the
group, or in other words, the study of the community as a unique social unit.

3.2 Project Aims

The project aims:

e To provide insight into the opinion of teachers about the processes of change in
professional development of physics teachers participating in professional Learning
communities in Israel.

e Toidentify, describe, and explain the factors that create positive changes in the life

of the community in teachers - community members’ — opinion.

To achieve these aims, | need to achieve following objectives:
e To collect information from respondents about the role of a physics teachers’

community
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o To examine the extent to which the belonging to the community contributes to the
change in the ways of teaching in respondents i.e. community members’ opinion,
in the context of teachers’ professional development.

e To identify difficulties and problems and to identify effective ways for the
inculcation of changes so as to build the professional community as a model that

supports teaching, in teachers’ opinion

3.3 Research Questions

The research questions at the heart of the present research study are as follows:

1. What are the perceptions of the physics teachers and what is their attitude towards
the participation in professional learning communities?

2. What is the contribution of the professional community to changes in contents and
ways of teaching that occur among the physics teachers?

3. What in the teacher’s opinion are the causes of effectiveness of the professional
physics community?

4. Did the change that occurred in the teacher following his participation in the

community create a change in the students’ learning?

3.4 Research Population

The professional community is composed of men and women physics teachers who
teach in high schools. The research population is diverse and includes Twenty-six teachers
upon whom the research is performed. The teachers are of different ages and have different
levels of teaching experience, ranging from new teachers until teachers with considerable
experience in teaching. An especially interesting group in the community is the team of
older teachers, with considerable experience, who came from the Former Soviet Union,
who espouse East European teaching methods, tend not to share, keep the knowledge to

themselves, and are less open to innovative teaching strategies (Sever, 2004).

The research participants were chosen from all the teachers of the Paris Community

as representing the physics teachers in the PLC program. The decision was made to focus
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on this group since the information about them was consistent and continuous and included

answers about many documents during all the years of the research.

The sample included teachers at different stages of their professional development.
Group 1 consisted of teachers at the start of their path in teaching and in their first years in
the community. Group 2 consisted of teachers with experience in teaching but with a
different distribution in their experience in the learning community. Group 3 consisted of
teachers with considerable experience in teaching and again with a different distribution in
their years of participation in the Paris Community. The different cross-sectioning of
teachers in the years of learning in the PLC provided rich qualitative data for the research
study. This information enables the diverse viewpoints of teachers at different stages of
their professional growth. It constitutes an important datum in the learning characteristics
of the teachers through their careers. Figure Number 2 describes the distribution of the
years of experience in teaching and years of experience in the community as well as the

gender.
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Figure Number 2: Profile of the Teachers in the Research Group
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The distribution of the research population in the table can also be presented
graphically, therefore enabling the visual segmentation of the 26 research participants.
Figure Number 3 describes from a statistical perspective the heterogeneity in the teachers’
number of years of experience in the community and in teaching. The teachers teach in
different schools but they all teach physics. The teachers come to the Paris Community in
order to improve their teaching in the framework of a professional learning community
“close to home” (Scherz, 2018).

Figure Number 3: Statistical Profile of the Teachers in the Research Group
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The segmentation of the statistical data shows that a decisive majority of the
teachers are men, 69%, versus women, 31%. This datum is not surprising at all, given the
fact that this is the teaching of a scientific subject. For the teaching of physics, the teachers
have a degree in the engineering professions or come from other areas of the studies of the
sciences, and the gender gap begins already in the university (Silbey, 2016). A difference
was not observed between the answers of the men teachers and those of the women
teachers, and therefore in this research study there is no further reference to the difference

in gender.

Regarding the percentages of years of experience in the community, it appears that
there is a slight majority for the teachers who have participated in the PLC program for
more than four years. 58% of the research participants persevere in coming to the

community, year after year. This fact is commensurate with the findings on the extensive
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social relationships created among the community teachers (Grossman et al., 2001). In
contrast, a significant difference was not apparent between the number of new teachers and
the number of experienced teachers in the Paris Community. This heterogeneity enables

mutual cross-fertilization and learning from colleagues.

3.5 Data Collection

3.5.1 Research Process

To achieve the research objectives, data were collected from four cycles of activity
of the Paris Community in the years 2016-2020. Since the knowledge that accumulated on
the community is broad in scope, a number of focuses of observation are required. It is
necessary to look both at the conceptual knowledge and the knowledge about the
knowledge, namely, the investigation of the knowledge created among the teachers. In
addition, it is necessary, concurrently, to have an in-depth and in-breadth look at what is
happening in the community. The in-depth look is intended to identify and absorb the
changes in the personal discourse and learning characteristics of certain teachers. The in-
breadth look is intended to absorb the change in the group discourse, the learning
characteristics, and the interactions of the entire community. The methods of data
collection and analysis are aimed at the achievement of these goals. Therefore, the data
collection in this research study was performed using diverse tools that include

observations, interviews, and gathering of products of written knowledge.

To answer the research questions, it is necessary to follow up after the
characteristics of the professional development and advancement of the teachers’
disciplinary conceptual and pedagogical knowledge. Accordingly, 26 teachers were
chosen, for whom the information was continuous and consistent, and they constituted the
case studies discussed in this research study. A case study is the documentation of a group
of people throughout a process (Stake, 1995). Therefore, this methodology was found to
be suitable. The research was carried out in the Paris Community and included the sample
group and the researcher, Daphne, who served simultaneously as a community leader and
researcher. The use of diverse research instruments, the cross-referencing of the findings

with the research literature, and the considerable information accumulated can allow for
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the generalization of the learning characteristics also in other learning communities. In this

research study considerable data was collected for four years, in the period 2016-2020,

from texts of interviews and observations.

The collection of the data was performed in a number of ways in the natural

environment of the community.

Observations and documentation. The researcher carried out observations in all the
community meetings while documenting the significant events in the meeting,
including the behavior and body language. In these pages of documentation, the

researcher also wrote down comments and insights.

Interviews and personal conversations. Semi-open interviews were held with a few
select teachers and personal conversations were held with all the teachers in the
community. Appendix C presents the transcript of some of the interviews.

Writing protocols. The speeches were transcribed and constituted an important
basis for the discussion in the chapter of the findings. The analysis of the
transcriptions served as an effective tool for the drawing of conclusions and
discussion of the findings. Appendix D presents examples of the transcribed

protocols.

Feedback questionnaires. At the end of every meeting, feedback was given with
open questions or closed questions about the meeting. Appendix G, H presents the

examples of the feedback questionnaires.

End task. At the end of every year of activity, the teachers were asked to provide
feedback on the entire year regarding their professional outlook through the
description of their personal experience in the year of activity. In this summative
feedback, the teachers provided examples of the learning processes they
experienced and reflection on the process. Appendix A presents an example of the

end task.

Expectations questionnaires. In the first meeting of every year of activity, the
teachers filled out expectations questionnaires in which they were asked to describe
what they are interested in receiving from the community. In the last meeting in

every year of activity, they completed the same expectations questionnaire, from
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the perspective of the entire year of activity. Appendix F presents an example of

the feedback questionnaire.

e Meeting products. Answers to the sheets of activities, pictures from the meeting
incorporated in this research study. Appendix | presents a collection of pictures

from the life of the Paris Community.

The documentation of the activity will be without the researcher’s intervention in
the research field. The data will be analyzed using the qualitative research method through
content analysis and the attempt to interpret what is said in the social context of body

language, tone of speech, and intonation (Shlesky & Arieli, 2001).

The analysis of the data in the qualitative research is characterized as an analytical
and not a statistical process, with intuitive characteristics that generalize and interpret the
researched phenomenon (Gibton, 2001). The collection of the data will be performed to
examine attitudes and opinions towards the community of physics teachers during the
research and to analyze the different findings and cross-check all the sources of information
collected (Shkedi, 2003).

3.5.2 Research Environment

The research study was carried out in the community of physics teachers “close to
home”. This is a large and diverse learning community that simultaneously investigates in-
depth the contents of the science teaching and the enrichment of the knowledge in physics.
The aim of the learning is to shift the focus from the content the teachers are teaching and
the way in which they teach and the experience they create for their students (Buabeng et
al., 2018). In this way, according to Hattie (2012), they ‘invite’ the students into the
learning and enable them to succeed, and this is the supreme goal of the PLC. The
information accumulated for the four years in which the biweekly community meetings
were held. Throughout the entire meeting, which lasts four hours, observations were held
and materials were collected on the teachers’ learning characteristics. The meeting has a
regular repeating structure and is composed of different parts that have other goals and
diverse learning possibilities. To analyze the information collected, it is necessary to

understand the meaning of each one of the parts in the research environment. The
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community meetings throughout the country are held in parallel once every two weeks, on
the same day, at the same hours, and according to almost the same specifications. The first
half of the meeting is intended for the improvement of the teaching through diverse
instruments, and the second half of the meeting is meaningful learning of a topic from the
curriculum. The beginning of the meeting focuses on the diversification of the ways of
teaching, in order to provide the teacher with innovative and creative instruments that they
can take with them into the classroom. The methodical repetition of the same teaching
instruments, in every meeting, is supposed to create belief in the teaching method and in
the teaching instruments, and in the end the teacher will not be afraid to use the new
instruments. The teaching materials presented in the meeting were sent to the teachers,
already in the same evening, to their personal email, including work sheets in a format that
can be edited and customized to their needs. Pictures from the activity in the community
are also sent, photographed by the leading teachers in the same meeting. In addition to the
personal email, all the teaching materials, announcements, updates, and pictures are
uploaded for storage on the Google Drive of the community, so that every teacher can
retrieve files from it or add new files at any time. The files are saved according to the areas
of interest and are available to all the teachers who are participating or have participated in

the past in this community.
Description of the Structure of the Community Meeting

At the start of every meeting, there is a conversation around the dining table. The
physics teachers come to the community at the end of the work day, after they taught during
the morning and afternoon. Naturally, most of them are hungry and a little tired, and they
need a short break before they commence learning that requires concentration and alertness
for three-four hours. The table is prepared from 15:45, and the teachers come, gradually
until 16:15. The conversation around the table is fluid, alert, and very meaningful. Beyond
the social formation, there are interesting things that engage mostly in the field of the
professional content (Waldman & Blonder, 2020). Teachers tell of episodes that happened
to them in the lesson and share professional experiences since the last meeting. Many times
a new topic is brought up for discussion that had been a subject of the public discourse

after the last meeting and the teachers are asked to discuss it in this meeting. Examples
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include the publication of new directives, decisions made in the management rank of the
school, announcements from the supervision on the teaching of physics, change in the
curriculum, and so on. It is easier on a full stomach to sit everyone down and start the first
half of the meeting with the regular ‘time slots’. The goal of the first half is to give the
teachers instruments for the diversification of the teaching and the useful materials for

“tomorrow morning in class”.

The first time slot is the continuation of the meeting around the dining table. It is
called “Point of Light”, and its goal is to “break the ice”, to form the community and make
a collection of teachers from different schools into a cohesive group with a shared goal.
Here the teachers are invited to bring up events that they want to share with the community
groups. At the start of the year, in the first meeting there are few teachers who are willing
to speak, but starting with the second meeting there is high response and it is apparent that
most of the teachers want to share what they have been going through in the past two
weeks. Some of the teachers tell about personal experiences: the birth of the grandchild, a
marriage, a joyful or sad family event, and experiences from the family. Most of the
teachers tell about experiences from the class and from the lesson. Some bring up a problem
they had difficulties dealing with and turn to the community for advice. Teachers at the
start of their path generally bring up difficulties they experienced in the teaching of the
profession and are willing to hear advice from more experienced teachers. This time slot
lasts about ten minutes, and it is always the first, since its goal is to break the ice and bring
people closer, so they can create a close, true, and direct system of relationships among the
community members. The following time slots are more professional, and their aim is to
provide the teacher with instruments and new means of demonstration, to take into the class

the next morning for the purpose of the diversification of teaching.

The first professional time slot is the ‘toy time slot’. This is a very favorite time slot
of the teachers. Here an intriguing toy is presented that can illustrate a physics phenomenon
and develop a discussion in the classroom. Teachers report that this time slot is also the
students’ favorite; it is enjoyable, surprising, and instructional. The teachers, like the
students in the class, play, look at the toy, and predict physics behavior. They attempt to

find laws and principles of action, discuss the forces that act during the play, and the
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conversions of energy. They are challenged while investigating and observing to turn the
toy into a scientific model that can be used to understand and explain physical phenomena.
In the first meetings, the community leaders bring the toys but over time, the teachers
discover the beauty of the game and bring their own games.

In the film time slot, the teachers watch a short video that deals with one of the
topics relevant to the teaching program at the time. For example, in the month of October
the topic of kinematics will be learned and therefore the film that will be presented will be
in this domain. At the start of the year, the film was chosen by the community leaders, after
many deliberations and the use of judgment. The film must be interesting but relevant and
allow a professional discussion at its end. In the second trimester of the year the teachers
begin to respond to the leaders’ call to share materials and begin to present films of their
own. They found the films on the Internet or they took the films in the classroom with the
students or at home in order to illustrate a certain phenomenon. After the film, there is a
discussion on the central physics topic that we saw. Teachers bring up ideas for worksheets
that can accompany the film or a demonstration that can illustrate the phenomenon. The
discussion also goes in-depth in the field of the physical content, refining issues that the
students may have difficulties with. Sometimes in the shared work of the community
teachers a guideline sheet for a film or a worksheet is developed, to enable the advancement

of the learning of this specific topic.

Physics in pictures — In this time slot, the teachers are presented with a relevant
physics picture related to the learned topic or to a holiday that began in the same period.
The picture sparks a discussion that has the aim of promoting the topic and enhancing
understanding, raising difficulties and prior opinions that sometimes are mistaken. In this
time slot as well, at the start of the year the pictures are chosen by the leaders, but after a
short period of time, the teachers began to present pictures that they took during a trip
abroad, an interesting site they visited, or a physical phenomenon they saw. Sometimes a
pretty picture is presented, for example, a rainbow after rain. Even such a routine picture
can excite and awaken many research questions. Looking at a picture is another means of
the diversification of the teaching and can illustrate physical phenomena and connect

between the theoretical laws and reality.
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From my class — In this part of the program, the stage is given to the teachers. The
community members can present interesting activity they held in their class, the Internet
website they operate, an attractive lesson plan they built, a demonstration they performed,
and special activities that created a change in the class atmosphere. Every year, in the first
meetings the same teachers are always the ones who presented. Slowly openness was
created, and additional teachers began to share what is done in their classrooms. The
presentation of the activity is not accompanied by criticism at all. The community leaders
make certain from the first lesson to prevent the matter of judgment. This is to encourage
additional teachers to participate and not to be deterred by the fear of what the other
teachers will think and say about them. It takes a considerable amount of time in the life of
the community until the teachers begin to share their teaching methods. It is not obvious
that the teacher would want to reveal what is done in his class behind closed doors, mainly
new teachers who are not confident in their professional knowledge and are afraid of

making a mistake in the teaching of physics.

Physics in everyday life — Here the means of illustration that clarify routine
phenomenon in the era in which the education system and the technological world set for
us new challenges all the time are presented. The goal is to connect between theoretical
physics and everyday life. Pictures are brought up, and demonstrations that explain and
illustrate natural phenomena are presented. Simulations that enable the development of
inquiry skills, and the integration of theoretical knowledge and practical experience are
presented. Topics related to sports are a good example of the connection between the
theoretical laws of physics and the analysis of the physical activity, and therefore many
teachers like engaging in this topic, which excites the youth. Physics explanations are also
presented on the manner of action of innovative devices. Students mainly like the
explanations related to mobile phones and computers. It is clear that teachers listen with
interest in this time slot since they are asked by their students about the theoretical part of
the use of the computer or mobile phone and they do not always know the answer but they
take upon themselves the responsibility to make the knowledge accessible. Physics is
considered, with justification, to be the most basic science, and it constitutes the foundation
and infrastructure not only for all the hard and technological sciences but also for every

attempt to understand our physical life environment — from the nearest to us to the
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hypothesized edge of the universe. The understanding of the principles of action of devices
and the inculcation of the foundations of this science are vital for all the students since they
are required to function in a technology rich environment and especially because of the
need and desire for their successful integration in a society rich in the technological

challenges of the 21°% century.

The laboratory time slot — In this part, physics experiments that can be held in class
are presented. In the first meetings, the leaders generally carry out an experiment, hold the
inculcation of knowledge on the topic, and develop an in-depth discussion on the discussed
physics topic. In the continuation, the leaders present an experiment, distribute equipment,
and allow the teachers to experiment themselves with the assembly of the system, the
construction of the electrical circuit and the optical system, and all the apparatus necessary
for the acquisition of skills in the laboratory. Sometimes the community teachers initiate
laboratories and demonstrations. This activity is very beneficial for the teachers, and they
note it as one of the most meaningful activities for them. Sometimes a familiar experiment
is presented, but generally this is a new experiment that challenges the teachers. The part
in which they build, connect, and work also creates new social relationships, since the
experiment is held in groups. The leading teachers make sure to assign the teachers in the
group beforehand so that each time they will get to meet new community members. The
workshop of the laboratory creates also recognition of the strength of the group activity.
Many senior teachers avoid activity in groups since they are afraid of the chatter that
accompanies the activity and prefer to teach only theoretically. The activity in the
laboratory is an important value in the teaching of physics and accompanies the theoretical
teaching closely and throughout the entire way. The student is supposed to understand that
if the essence of the science of physics is the investigation of natural phenomena, then he
must know the material reality he is studying. The physics teacher is required to interweave

the laboratory work in all the topics of study (Vossen et al., 2020).

At the end of the presentation of the time slots, there is a break, followed by the
active learning of some physics topic. In the break, the teachers talk freely around the table.

Frequently the conversation revolves around the teaching materials they obtained. The
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teachers voice their opinions about the activity, make suggestions for improvement, and

sometimes mention their criticism.

The second part is the academic part whose contents are guided primarily by the
Weizmann Institute (Eylon et al., 2020). The leading teachers guide the active experience
in which the teachers function concurrently as learners and as teachers in classrooms. In
the activity, the community teachers examine methodically together with their colleagues
their teaching and their students’ learning, in order to advance teaching processes that focus
on the students and are tailored to their ways of thinking and difficulties. The teaching
methods presented in the activity are research-based, are sensitive to the difficulties and
needs of the different physics students, and encourage the students’ involvement in the
learning process and knowledge organization processes (Levy et al., 2018). The
community teachers experiment themselves with the new teaching methods as learners and
deploy them afterwards in their classrooms in an approach based on the testimonies from
the classes and on collaborative reflection. When the teachers become learners, their
students’ achievements improve (Hattie, 2012) — and this is the supreme objective of the
PLC in practice. After the experience in the class, the teachers return to the community
with insights, comments, improvements, and conclusions. They bring with them to the
community the students’ work sheets and together they go over the common mistakes,
topics that require refinement, analysis of the responses, shared difficulties, and ideas for
the improvement of the teaching. This reflective way enables the teachers to go through a
conceptual change in the context of the teacher’s role, the teaching, and the learning. This
is also the way to deepen their knowledge in physics and in the teaching of physics and to
cross-fertilize one another for the diversification of the teaching and the creation of
enthusiasm and attraction to the profession. All this — in the framework of a professional
learning community, in a nonjudgmental and supportive familial atmosphere that enables
the building of the teachers’ knowledge, the assimilation of the practice, and the change of

the pedagogical perception in new teaching approaches acquired in the community.
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Figure Number 4: Representative Structure of a Meeting
THE MEETING SLIDE, REPRESENTATIVE ACTIiVITY, ACTIiVITY START TiME

54



55




3.6 Research Methods

The research study will be performed using naturalistic research methods employed
in qualitative research approach, i.e. a case study with cooperation between the researcher
and the research respondents in the entire research period. Case study is the documentation
of the behaviors of group of people over a process (Shkedi, 2003), and this method is

suitable for a follow-up research after the community of teachers in the learning process.

For the purpose of insights on the questions of this research study, a qualitative
research is required, with the goal of following up after the physics teacher and
documenting the given situation of the community to understand the research respondents’
unique world. The method of the case study will help interpret behaviors, cognitions,
phenomena, and beliefs with focus on the understanding in-depth of processes, without the
researcher’s intervention (Sabar Ben-Yehoshua & Dargish, 2001). The social context is a
decisive factor in the success of the research study and interpretation of the qualitative data,
and therefore the researcher is required to know the culture and society, since the
researchers themselves constitutes a main research instrument. In this case, the researcher
has led the physics teachers for six years already and is involved in the community, and
therefore the research study will be subjective. To provide greater depth for the research
study, the researcher will use triangulation and will cross-check data from three different
independent sources. In qualitative research there is room for subjectivity, for the freedom
of creation of the researcher and for flexibility in the information data so as to analyze a
version of reality (Shlesky & Arieli, 2001).

This version of reality is the researcher’s point of view as it formed in the sessions
with the research respondents and the researcher is entitled to bring himself and his way of
understanding into the analysis of the reality (Sabar Ben-Yehoshua & Dargish, 2001). In
the present research study, which engages in the discourse on the practice, the case study
has an advantage. This is the possibility of reaching a holistic understanding of the social-
cultural system in action, as expressed in the discourse in the community (Krenske, 2002).
The disadvantage of the case study in the present research study is that this understanding

is limited to activity at a certain time and in a certain place (Stake, 1995).
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3.7 Research Instruments

The instruments for the collection of the data will be qualitative instruments:
interviews, observations and documents. The information obtained from the qualitative
instruments is more limited but in greater depth and enables the achievement of profound

insights about the community of physics teachers.

The interviews with the teachers in the community will be based on a semi-
structured open interview instrument (Sabar Ben-Yehoshua & Dargish, 2001). In an open
interview the questions are phrased ahead of time but the continuum of their presentation
is spontaneous and is not decided ahead of time. It is possible during the interview to add
and remove questions, to change questions, and to phrase differently according to the
context and the answers of the research respondents. The questions that will be presented
to the research respondents will be the research questions and general questions.

The open interview will be an in-depth interview, a conversation between two
participants so as to understand the respondent’s experience and the meaning he attributes
to it. In-depth interviews will be analyzed with content analysis and classified according to
categories in the comparison between the respondents and the creation of interpretation for
the researched phenomenon (Gibton, 2001). In other words, from the long text of the
questions and answers themes and units of information, which are formed into ideas and
insights regarding the research field, are catalogued (Shkedi, 2003). It is possible to address
the interview in qualitative research as a dialogue in which the researcher attempts to

understand the reality from the respondent’s perspective (Kvale, 2006).

The interview expresses the respondent’s voice and enables him to present freely
and in his own words his life and his outlooks. If the researcher succeeds in creating mutual
relations of trust and closeness, the interview will become a close personal interaction
between the researcher and the researched subject. While it is possible to see the interview
as an encounter in which the researcher receives information from the researched subject
or a meeting with the goal of creating closeness and achieving products, Kvale (2006)
defines the interview as a conversation that has a goal for the purpose of obtaining

information and insights from the research respondent.
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An open observation sheet of the physics teachers will be performed for the
purposes of follow up after the activity of the communities through the presence in all the
community encounters and writing observation reports. This instrument for the collection

of data through visual means suits the qualitative approach.

In the observation, the details of the research environment, behavior, events, and
phenomena will be carefully recorded. In the structured observation, the researcher
determines ahead of time what he is interested in observing, but this instrument is suited to
qualitative research. According to Shkedi (2003), in the open interview the researcher
documents all the occurrences as they are observed in real time, in the natural conditions,
and does not plan ahead of time what to observe. The researcher is required to be careful
that it is naturalistic inquiry and therefore he will not shape the research environment,
control the data, and limit the respondents. The researcher will look at and listen to the
respondents in their natural environment and will attempt to understand their interpretation

of the reality while it is a part of the occurrence (Shkedi, 2003).

In the analysis of the observations, emphasis was placed on different processes that
occur in the community — the analysis of the interactions that occur among the teachers and
the use of innovative teaching methods and new contents. During the observation,
comments were written that included items on what occurs and meaningful episodes. The
different episodes that the researcher observed enabled their integration as an instrument
that adds power and reliability to the teachers’ behavior and statements. For the purpose of
the analysis, in every meeting only the parts that were relevant to the research study were

chosen for quotation and transcription.

The use of documents will include the analysis of data and the disassembly into
categories of feedback written by the teachers. Many materials written by the community
teachers over the four years in the end tasks, feedback, and expectations questionnaires
were collected. Considerable information was also collected in the documents, including
the products of the meeting, such as sheets of activities and protocols. The analysis of the
documents enabled the understanding of the background and overall representative picture

of a meeting of the Paris Community. For the purpose of the analysis, only parts relevant
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to the research were chosen to be quoted. Throughout the research, the researcher made a
list of points of reference that will allow the preservation of emotional and non-verbal
aspects in addition to the written words while documenting carefully, thoroughly, and
reliably. The goal of the expectations questionnaires was to learn about the teachers’
perceptions of the learning community before the start of the activity and at its end. The
analysis of the questionnaires was performed in a way in which the teachers’ responses for
every question were collected according to their relevant content and were divided into

secondary categories.

In the present research study, protocols that document the end of the year events of
the national community of communities were collected. In these meetings, hundreds of
teachers from all the regional communities come to an experiential and enriching meeting.
The speeches at the start of the meetings were transcribed painstakingly, analyzed, and
constituted an important basis for discussion in the chapter of the findings. The voices of
the PLC project developers, community directors, professional physics supervisors,
Weizmann Institute scientists, and leading teachers were also heard. The speeches focused
on the life of the community, the relevance, and the new contents learned. The analysis of
the transcripts served as an effective tool for the drawing of conclusions and discussion of
the findings. For the analysis, only the parts relevant to the research were chosen for

quotation and transcription.

3.8 Validity and Reliability / Trustworthiness and Transferability

Since the research study is a qualitative research, the concepts of ‘validity and
reliability’ commonly used in a quantitative research are exchanged for the concepts of
‘trustworthiness’ and ‘transferability’. The concept of ‘trustworthiness’ addresses the
degree to which the data, the findings, and the conclusions delineate a picture that reflects
and is commensurate with the described events, while the concept of ‘transferability’
addresses the degree to which the findings and the conclusions enable the projection of the
findings of this research study on other contexts. In addition, it is necessary to address
researcher bias. There is a fear of bias in the interpretation following the researcher’s

positioning as the instructor of the Paris Community.
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Trustworthiness. To ensure the trustworthiness of the research study, a rich
database was built that includes participant observations, semi-open interviews, and
different types of documents. The collection of the data was not oriented at the goals or
questions of the research study; rather these are raw data reflecting the occurrences at the
time of the collection. On the basis of my lengthy stay on the research sit, the collection of
the data at different times and in different contexts was possible. It is necessary to note that
the collection of the data was accompanied by the recording of my points of reference on
episodes and non-verbal aspects in order to present a coherent picture of the phenomena
observed. In addition, the collection of the data using many tools allowed me to triangulate.
Hence, it is possible to address the presented picture as reliably reflecting the context in

which the documented events occurred and the trustworthiness of the interpretation.

Transferability. According to Stake (1995), case study is special because of its
uniqueness and not its generalizability. The aim of the present research study is to build
knowledge and learn about the processes of discourse in the professional communities.
Therefore, the transferability will be achieved through the presentation of the rich
contextual background that enables the reader to understand the uniqueness of the

researched phenomenon and to conclude about other contexts.

The transferability is achieved in two elements, the attempt to connect between the
present research findings and the theories from the research literature (in order to obtain
further insights on the researched phenomenon) and the attempt to connect between the
present research findings and its special context (in order to emphasizes its uniqueness and

singularity and to shed light on the possibilities in additional contexts).

Research bias. The researcher’s position in the research field — this point touches
upon the researcher’s place and identity in the researched situation. In this research study,
the researcher is a partner in the team of leaders in the Paris Community and serves as a
researcher in this environment. She participated as a participant-observer in all the
community meetings. Her positioning may influence the choice of the research question,

the research methodology, and the collection and analysis of the data (Krenske, 2002).
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To prevent research bias deriving from the researcher’s emotional involvement in
the collection and analysis of the data, comments and reflections were written alongside
the observation documenting the meeting. The reflective writing enabled the processing of
the experiences through the separation between facts and emotions. In addition, distance,
time, and place were maintained from the stage of the collection of the data to the stage of

the analysis. This enabled the analysis of the facts and less emotional involvement.
3.9 Ethics

This research study was carried out according to the rules of research ethics (Sabar
Ben-Yehoshua & Dargish, 2001). The consent of all those involved in the project of the
physics learning communities was obtained — the teachers in the Paris Community; the
instructor of the community, Andrei; the head supervisor of the teaching of physics; the
Chief Scientist’s Bureau in Israel; the head of the Science Teaching Department in the
Weizmann Institute of Science; and the manager of the PLC program of Physics Teachers
Communities — on the basis on full information on the process of the collection of the data
and its goals. The collection of the data was carried out openly and from the free will of all
those involved, without the exertion of pressure or coercion of any kind and without
deviation from the agreements. Each one of the involved parties received an explanation
about the importance of the research study for the advancement of the teaching of physics
in Israel. The teachers of the Paris Community, the research participants, signed a
document in which they gave their consent to the documentation of the community
meetings. Appendix B presents an example of the consent document. All the names in the
research, aside from the researcher’s name, Daphne, were replaced and all the means
necessary were undertaken in order to assure the participants’ confidentiality and privacy.
The name of the community and the name of the teachers mentioned in this research are

pseudonyms. These precautions made it possible to maintain research ethics in this study.
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4. Findings

The objective of the research study was to understand in-depth the characteristics
of the learning and the feelings of the physics teachers in a professional learning
community. To examine the influence of the internal structure of the meetings on the
system of relationships between the participants, to analyze the norms formed in every
meeting, and to clarify how they develop. To examine the relationship between the
participant, the acquisition of the contents, and the stage of learning, research questions
were built that lead the analysis of the findings obtained. The research questions examine
the effectiveness limits of participation in a professional learning community (PLC) of
teachers and extend the impact to the teachers, students, and community leaders. There is
no doubt that the participation in the community contributes to the professional
development of the teachers (Borko, 2004). This chapter will present the findings on the
degree of effectiveness that the teachers feel towards the division into categories. Through
the findings, the factors of the effectiveness in each category, the learning characteristics,

and the motive for participation in the community will be examined.

The choice was made to observe in the researched environment using research
instruments that complemented one another: observations, interviews, protocols, and texts
that the participants wrote in the end assignments, at the end of the meeting and in
expectations questionnaires. These instruments allowed observation of the community
through different types of points of view using spoken and written language. In the analysis
of the findings of dozens of texts that represent different viewpoints of teachers, different
methodological instruments were incorporated, leading to the identification of synergetic
connections and complicated relationships between the types of the interaction the teachers
developed among themselves and between them and the instructors, norms that developed,
the weave of the interpersonal relations that was formed, as well as the motives for coming,

learning, and collaborating.

Written feedbacks on the feelings of the teachers in the community were collected

in a number of ways:
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1. Inthe end assignments in which the teachers were asked to provide feedback on the
entire year, referring to their professional perception, with description of their
personal experience in the year of activity.

2. Atthe end of every meeting, the teachers filled out a short feedback form regarding
the meeting.

3. Inthe first meeting, the teachers filled out the expectations questionnaire before the
start of the year of activity in the community.

4. In the last meeting, they filled out the same expectations questionnaire, with the
perspective of a complete year of activity.

For example:
First meeting: What do you expect from the participation in the community?
Last meeting: Did the participation in the community meet your expectations?

All the end assignments, session summary feedbacks, and expectations
questionnaires of the community teachers were collected in the years 2016-2020. All in all,
dozens of texts that represent the viewpoints of dozens of teachers were accumulated. The
materials analyzed are primarily from the teachers who participated in the communities in
all these years, continuously. To maintain the respondents’ anonymity, the name of the
school and the city where it is located were not mentioned, and all the respondents and
people who were hosted in the sessions were given pseudonyms. The phrasing of the
assignment is similar in all the years and is presented in Appendix A.

To provide an answer to the main research question and relationship between the
contents, the process, and the learning in the PLC, three supra-categories that are entwined
were chosen. The combination of different methodological instruments in the analysis of
the findings led to the identification of complex relationships between the three and raised
the need to search for more inclusive dimensions that will enable the learning
characteristics to be refined. These dimensions strengthened the connection between the
different layers of the learning process. The variety of viewpoints, spoken language, and
written language, enabled the examination of the effectiveness of the participation in the
community through reflective thinking on the teaching practices and the students’ learning.

In-depth thinking, rich discussions, and reflection can lead to the change of the teachers’
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perceptions, the reconstruction of the knowledge, and the shaping of their professional
identity. The change of the perception of the physics teacher will effectively penetrate into
the class and the students (Bryk et al., 1999; Michelini & Sassi, 2014).

This chapter presents the findings that have the aim to examine the factors of the
effectiveness of the PLC as found in the present research study. The attitudes of the teachers
towards the contribution of the community to their professional development, the processes
of change they experienced, and their influence on the class will be presented. Through the
analysis of the stories of the teachers’ professional growth, we will attempt to indicate the

pattern of change that characterizes them.

It is possible to divide the findings into three supra-categories, which influence one
another.

Changes and development that occur in the teacher following the participation in

the community.

Changes that occur in the class following the teacher’s participation in the

community.

The teachers’ attitudes towards their participation in the community — motives and

difficulties.

Figure Number 5: The Connections between the Changes and the Development that

Occur in the Teacher, the Changes that Occur in the Class, and the Teachers’ Attitudes

Following the Participation in the Teacher Learning Community
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This chapter will present all three of the intertwined supra-categories, as described
in Figure Number 5, with description of every category in its different components,
characteristics, and strata, as expressed in the teachers’ words. The continuous professional
growth in the PLC linked between the construction of the teachers’ knowledge as
independent and developing learners and the construction of the knowledge of the students
of the community teachers who eel the change in teaching. The entwining of the categories
provides a comprehensive picture, ranging from the changes in the knowledge of the
teachers, through the change of the approach, to the change of the teaching methods. The
change in the class depends on the change that the teacher feels, and the change in the

teacher influences the change in the class (Eylon, 2013).

The activity in the PLC is intended to accustom the teachers to use learner focused
teaching strategies, since the student is the final target audience. All the strategies in the
program of the communities are based on research, and their aim is to develop and
strengthen the student’s conceptual understanding. This is performed through the
advancement of the joint learning in the class that will yield in the end the students’
confidence in the understanding of the challenging subject of physics. The change in the
ways of teaching that the teacher adopts for herself in a long-term in-service training course
in the community will penetrate into the classroom and will create a greater depth of
understanding and an increase in the number of students who are interested in learning

physics (Levy et al., 2018).

Learner-focused teaching is the thread that links between the teacher, the student,
and the learning material, and its goal is to better the learning. The professionalization in
this topic in the community will cause changes in the teaching method and will improve
the teaching ability of the teacher in his class, since the teacher has a main role in the
learning process. For this purpose, the teachers of the community open the door of their
classroom and share with their colleagues the quality teaching materials and successful
activities they developed. The teachers hold a reflective conversation on the activity, their
teaching, and their students’ learning. They mediate for the students the learning materials
they acquired and implement in their classes the innovative teaching methods and thus seek

to examine the influence of the innovations on their students’ learning.
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During the years of activity of the communities of physics teachers, there was an
increase in the number of high school students who chose the studies of physics as their
main subject, and the number is continuing to grow consistently and significantly. Teachers
from the community of leading teachers reported that the number of students in their class
who chose to learn physics increased following the changes that they carried out in their
ways of teaching, and the teachers attributed this to their participation in the professional

learning community (Levy et al., 2020).

4.1 Changes and Development that Occur in the Teacher following the

Participation in the Community

This section presents the changes and development that occur in the teacher

following the participation in the community.

To evaluate the types of changes and development that occur in the teacher
following the participation in the PLC, an analysis of the type of interaction was
conducted by dividing it into characteristic categories. Three sub-topics were

chosen: personal development, social changes, and professional development.

The detailed types of interaction enable the delineation of a comprehensive
picture on the learning processes that occurred, the processes of change that occurred, the
relationships between the teachers, and the difficulties that appeared and the responses to

these topics.
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4.1.1 Personal Changes and Development of the Teacher

The depth of the change that occurred in the teacher following her participation in
the learning community is influenced both from the change of the approach to teaching and

from the extension of the interpersonal relationships with the community members.

4.1.1.1 Change of Approach

There are reciprocal relationships and connections between the teachers’
educational perceptions and their personal beliefs on the topics of teaching and their ways
of action in the class (Kim et al., 2012). Therefore, to establish a change in the class, it is
necessary to focus on the approach of the teachers to the implementation of innovations,
diverse teaching methods, and learner-focused learning methods. Analysis of the teachers’
documents indicates that the contents to which they were exposed in the community
influenced their approach to teaching.

Harry described the change of his approach to teaching in that he feels more
confident in the teaching of physics because of the materials he acquires in the community.
“I feel great confidence in the teaching of physics since I am obtaining all the tools to do this in the
best way. The great richness in it enriches us, the toys and the games, the films, the pictures and
the presentations that awaken us to diversify, to renew, and to enrich our ways of teaching.” (End
Assignment, 2019). He addressed primarily the demonstration of physics topics using toys:
“One of the strengths of the in-service training course is the toys. Almost all the toys we saw,
already the next day | bought them and presented them to the students, each and every one in its
time when this contributed to the understanding of the learning material.” (End Assignment, 2016).
This declaration indicates that the regular time, in which the teachers are exposed every
week to a new toy that demonstrates a topic in the curriculum, indeed was accepted and
the teachers adopt the method and change, if only a little, the traditional approach to the
lesson. The regular ritual, in which in every session a toy is presented that serves for the
demonstration of a physics law or exercise, always results in positive responses. The toy
goes from hand to hand, and in the break many teachers attempt to implement it, and
photograph the product or the packaging, so that they can purchase it themselves and

discuss the possibilities of using it. In each one of the communities all around the country,
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the toy is presented at the start of the session, with an explanation of its integration in
teaching. On the issue of the change of the approach in teaching, Mark also described the
change he experienced in this way: “The community gives a platform that exposes different
approaches of teaching and analysis of educational events in making the material accessible.”
Regarding the deliberations, he wrote, “I am happy that I can share with the community
members the deliberations and illuminations that I have had during the year.” (End Assignment,
2019). Two years beforehand Mark wrote: “From the desire to know the world of teaching,
found recently in dynamic processes of change, | find great importance in continuous
communication with the community of physics teachers.” He noted: “An opportunity is given to
involve the community teachers in new challenges that arise for the teacher personally and that he
seeks to solve, thus enabling the teacher different viewpoints through different teachers, through
the sharing of their rich experience.” Mark compared his teaching to the period before he
joined the community: “In comparison to my first period of activity in the profession, I felt that
my involvement in the community has transformed me into a more professional and goal-oriented
teacher.” (End Assignment, 2017). Mark frequently describes in a positive manner the new
approach to teaching that he has adopted for himself following the in-service training and
feels that he will continue to develop and advance. It is clear from his statements that during
all the years of participation in the community he changed his approach to teaching and

felt that he himself is developing professionally and becoming a better teacher.

Joe, a novice teacher, who is not required to change an approach but to shape an
approach, described also: “I am aware of my lack of experience in teaching in general and in
physics in particular, and I check all the time what needs to be done.” He noted: “Teaching physics
is itself a topic that needs to be reinforced all the time, and | am still not on stable ground. I search
all the time for different ways to explain to the students the physics phenomena or principles (each
student understands differently) — this is challenging and develops me.” Moreover: “Since [ am a
novice teacher, every new experiment that Andrei presents, every video, or every professional
dilemma is an asset for me and true learning, so I really anticipate the community meetings ... in
the community there is the sharing of knowledge and experiences that enrich me and create
thoughts what can be strengthened, what can be retained.” (End Assignment, 2019). It is possible

to prominently feel in his statements the rise in his professional self-confidence.
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The community is composed of expert teachers and novice teachers who contribute
to one another, each in her or his own way. Joe, a novice teacher who feels that he has not
mastered the teaching of physics sufficiently but who is very proficient in technology,
advises the expert teachers in topics related to Internet websites and digital platforms. He
shares with the community teachers the techno-pedagogical tools that he has created,
explains how to operate them, and greatly helps the expert teachers who have less mastered
this domain and attempt to avoid it. Expert teachers are afraid of dealing with unfamiliar
technological tools, but Joe, with great patience, attempts to change their skeptical
approach to the matter. It is possible to see that the change of the approach is carried out
both among expert teachers and among novice teachers and the integration between them

allows everyone to learn from one another.

Karina, who is an expert teacher, maintains that the community has many
advantages. “I enjoy both the company of the professional colleagues, expert and novice, and the
review of topics and ideas that | also know in terms of the learning content, it is always enjoyable
to see a new approach / a teaching idea different from what I know.” In addition, Karina changed
her approach to teaching. “The community has become part of my teaching! I frequently use the
ideas learned and the teaching methods, show the films, research with the students and use diverse
teaching methods.” (End Assignment, 2017). The change of approach that Karina felt gives
her the ability to renew and refresh in different activities and to diversify her teaching
methods. She sees an advantage in the participation in the community, which causes her to
examine methodically along with her colleagues their teaching and their students’ learning.
The community created a regular and continuous framework for relationships between the
teachers, and it is possible to receive help, advice, and cross-fertilization. The continuing
learning creates slow but consistent assimilation of the new approaches until they become
an inseparable part of the teacher. As Karina noted, the community became a part of her
teaching; in other words, a part of what she sees as the image of the teacher who develops

and re-examines, all the time, for years, her teaching.

Another teacher noted: “Following the community, I invest far more thought how to
improve my lesson plans, integrate means of illustration and multimedia that will make the lesson

more interesting and relevant to the students. | am certain that the community greatly helps me
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improve my teaching methods.” He added: “I am certain that as a result of my membership in the
community | brought to my school new ideas, new experiments, and new learning methods that,
without a shadow of a doubt, improved the quality of my teaching and that of other physics teachers
in our staff in the school.” (Jack, End Assignment, 2017). Jack felt the change of approach in
the teaching that caused him self-discovery of his abilities as a teacher, to go out of his way
and invest in order to produce an attractive and relevant lesson that will inspire the curiosity

of his students.

Research studies show that since the start of the activity of the professional
communities of the physics teachers, the number of high school students who chose to
study physics has significantly increased and continues to increase consistently. In other
words, the participation in the PLC created in the physics teachers a change in the approach,
which caused a change in the classes, and as evidence, the number of physics students
increased, and the teaching ways changed, along with the strategies, approaches, and

atmosphere in the group (Levy et al., 2020).

It is possible to summarize this part, therefore, that in terms of the change of
approach in teaching the satisfaction with the participation in the community was
prominent among many teachers. The community meetings were a positive experience that

increased their self-confidence.

4.1.1.2 Extension of the Interpersonal Relationships with the Community Members

Many teachers emphasized that the community meetings enabled them to get to
know other teachers, which created cross-fertilization and the possibility of information
exchange. They noted the interaction with other teachers as an important component that
added to them self-confidence and a feeling of partnership in the way. It is possible to see
in the observations of the meetings that pairs and small groups were created, in which the
social relationships extend beyond the community meetings and new friendships are
forged. An example is the statement of Nina, an expert teacher, an active participant in all
the discussions and professional conversations in the community. She comes to the
community, a distance of 40 minutes of travel in every direction, with professional

colleagues she got to know in her first year in the community. Her statements indicate that
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the lengthy shared travel and the social encounter in the community broadened the circle
of her colleagues and an in-depth relationship was created with a number of teachers from
the community, beyond the hours of activity. “Because of the biweekly community meetings I
strengthened my social relationships and we have a social circle in which we (4 physics teachers
from the community) meet also after the professional activities to spend time together on vacations”
(End Assignment, 2019). It is possible to see that the social relationship was strengthened in
comparison to her words two years earlier: “I find in the Paris Community the supportive staff
of colleagues who are with me their unique activity — they convey to me, at my request, teaching
materials and aid materials — and meet with me in the framework of the vacations as friends for
spending time together.” She notes that: “Because I am a leading teacher without my school staff
| see the teachers and instructors of the community — work colleagues. We keep current with one
another and seek advice with one another — towards the writing of semester exams and yearly
planning of the studies. The teachers with experience contribute to the new teachers.” (End
Assignment, 2017). Karina said in the Summary Meeting (2020) that she wants to thank the
friends. She did not say teachers; she did not say community teachers; she said friends. She
noted that in the planner she did not write the dates of the meetings as in-service training
but as a meeting of friends. “Thanks to all the friends, this was a meeting that I enjoyed and in
general in my planner | do not call this in-service training but call it a meeting of friends. Truly this
is relationships on another level. This made our community and our teachers and our partnership
on a completely different level.” At the end of her words, she added to explain about the
unmediated relationship she felt with the community members that enables her to turn
confidently to each one of the teachers and to hear their opinion, ask for a test, seek advice.
“There is no problem calling each one of them, to ask for advice or ask for a test since our level of

relationships truly became from a community of teachers to friends.”

The personal system of relationships broadened following Nina’s participation in
the community. Karina also felt that the joint learning created closeness and with it new

friendships for the professional life and personal life.

Harry, an expert teacher, notes that he feels close relations to the community
teachers. “The unmediated meeting with the ‘colleagues’ contributed greatly both in brainstorming
and in ‘venting’ but more than everything in the feeling and sense that we are not alone and we are

all coping in some way or another with the same difficulties, the same challenges, the same
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expectations, and in general we are not alone.” He continued to describe about the extension
of the circle of peers. “Me, the community enriched in many new things, both from the staff of
instructors and from the friends, each one talented in his field, each one in his talent, each one in
his special and unique style. The special mosaic of the staff with the friends created a feeling of

like a family and not only a community.” (End Assignment, 2016).

In the interview with Rose, in the answer to the first question about her perceptions
on the community, she told that for all of her life she has been a lone wolf and she does not
have colleagues in the school but she found a response in the community. Her connection
with a number of teachers until they became good friends did not happen in the first
meeting or the second one. This is a process that took time, and as the years pass, the
community meetings become social meetings and not only professional ones. She feels
anticipation to go, to renew, and to meet with people whose company she enjoyed. In
geographic terms, she lives far away and can choose to participate in a community closer
to her area of residence, but she chooses to be in the Paris Community since beyond the
professionalism “I was privileged to get to know friends and this is no less important in my
opinion” (Interview with Rose, answer to question 1). The combination of the social aspect and
the professional aspect gives her the motivation to continue and to come to the meetings.
Rose shared personal experiences, including that there are days when not everything goes
smoothly and there are days with ups and downs in professional terms. In her words,
sharing personal problems with good friends in the community and with the other physics
teachers causes you to understand that you are not alone. Her professional troubles as a
teacher of physics are shared by all, she is not exceptional. In addition, the support group
of the friends encourages her that she is not alone, that they are all in the same situation

and are a little saturated with the teaching. This shared fate instills in her new life.

Oliver, a relatively new teacher, also addressed another aspect of the broadening of
the interpersonal relationships with the community members. “My third year in the
community of physics teachers. 1 came with high expectations following the two successful
communities of the previous two years, and | am happy to say that also this year (thanks to the
leading staff ... the participating teachers ... and also the refreshment ...). I found the community

to be a very enjoyable meeting place.” (End Assignment, 2016). Oliver describes the enjoyment
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of the meetings both from the instructors and from his fellow teachers of physics. In his
first year, he connected particularly to Arkady, with whom he found a common language
and shared humor. Over the years in the community he created more and more friendships,
and it was possible to see when dividing into work in groups that he created around him a

group of teachers who enjoy learning together and are always with one another.

Roman, an expert teacher, addressed the interpersonal relationships with his peers
in the community and noted that his participation in the community advanced him and
helped him in two different ways. “On the level of pedagogical skills, teaching methods, and
contents in physics” as well as the social facet: “Extension of the circle of professional peers”.
He described that as a single teacher in the school he sometimes feels “a type of ‘loneliness’
when | deliberated and desired to seek advice on a certain topic, such as — the order of teaching,
level of difficulty, means of demonstration, and so on. The community gave an appropriate
response to this problem.” He emphasized the extension of the interpersonal relationships. «I
not only got to know many additional fellow teachers but also developed relationships that enabled
me to be helped and to seek advice also outside of the framework of the meetings themselves, so
that | did not necessarily have to wait two weeks until the next meeting if I have any question come
up.” (End Assignment, 2017).

The teachers’ statements indicate that one of the greatest changes that they derive
from their arrival to the community is the very encounter with the colleagues who have

become friends, although ostensibly this is not the stated goal of a PLC of teachers.

4.1.2 Social Changes of the Teacher

To learn about the influence of the change that the participation in the community
creates in the social topic, we focused on a number of aspects: interactions of respect and
esteem between the teachers, cross-fertilization, work in groups, and cooperation, and
belonging to the group creating knowledge. The vision of the community in social terms is
to strengthen the openness, the cross-fertilization, and the interaction between the leading
teachers and their community, between the teachers of the community and their colleagues,
and between the teacher and her students. All this is done with the goal of causing the

community to be a place of openness and trust, a place where the participants feel confident
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to be exposed, to dare, to help one another, and to learn. If we examine the vision of the
community from the professional aspect that engages also in the challenges of physics,
then one of its objectives is to promote the implementation of the student-focused teaching
strategies. The combination of the social and professional vision proves that the community
is a place that enables the teachers to examine through the cooperation with their colleagues

their students’ learning and their own ways of teaching.

4.1.2.1 Interaction, Respect, and Esteem among the Teachers

From the analysis of the observations and the interviews, it appears that the teachers
all emphasize the social aspect. The teachers noted that the community enables the
exchanges of information and that the interaction with teachers from other schools is an
important component that added to them confidence, feeling of mutual responsibility, and
partnership in the way. In the feedbacks of the end of the first meeting that the teachers
wrote it is possible to see examples of the esteem that the teachers hold for one another
regardless of their professional experience in teaching. Max, although he has been a teacher
for more than forty years, noted, “In the community I hear many important things. It is
interesting to hear different teachers and opinions of methods in the learning of physics.” Harry
also noted that the interaction with the teachers in the community is meaningful for him.
“The meeting with all the colleagues from the other schools is very important for me.” On the
edge of the scale, Mark, who is a new teacher, noted that he is happy to receive advice: “It

is nice to meet and to receive reinforcement from other teachers.”

One of the goals of the physics teachers when they come to learn in the community
is the utmost realization of their students’ scientific potential. This potential is composed
primarily of the students’ analytical ability but is also influenced by the emotions they feel
towards physics and towards the study of physics. Hence, improvement in the teacher’s
teaching methods will create interest towards the learning of physics and thus the potential
innate in every student will be fulfilled. One of the components of the teaching ways is
expressed in solving problems and difficulties that the teachers experience during the
lesson. The sharing of the problems in the community enables them to be jointly examined

by all the teachers of the community, while feedback is provided and a possible solution is
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discussed. It is necessary to remember that for the teachers to agree to share their problems
and professional deliberations, great trust is required in the learning community. For the
teachers to examine with their colleague's daily problems in teaching, in a critical and
advancing way, they are required to know that they have something to learn from their
colleagues’ experience and interpretation of these problems. An example can be seen in
the end assignment of Oliver. “I found the community to be a very enjoyable place — both for
the purpose of the exchange of opinions / impressions / knowledge in a non-formal framework and
for the acquisition of ideas for the improvement of the teaching itself (videos, demonstrations,
etc.).” He added that “I found great interest in the conversations in the corridor in the breaks of
the community meetings, since this was a way to communication with fellow and experienced
teachers on issues related to the school, the class, and the system as a whole.” In addition, he
noted, “The insight that certain class phenomena are the province of all the teachers (including the
experienced teachers) helps in each teacher’s personal coping in his class. Specifically, the
meetings had considerable importance because of the opportunity to conduct conversations in the
hallways with the colleagues.” He ended with the statement, “From these respects my
participation in the community meetings was a very successful experience that | enjoyed returning

to every two weeks.”

Learning from the other teachers in the community requires a delicate balance since
teachers with considerable self-confidence in their abilities to succeed always and in every
situation will not feel the need to change their ways of teaching and may not listen in order
to learn from other teachers. Therefore, professional learning in the community, learning
that has the power to improve the teaching, requires the teacher’s recognition of the fact
that her teaching can and needs to improve. In other words, professional improvement
requires the teachers to recognize the boundaries of their capability. In an interview with
Emily, she noted in response to the first question that she comes to the community knowing
clearly that she does not have anything to renew or to learn and she did not understand
what she could obtain from the meetings. “I was an expert teacher and already more or less |
knew everything.” After a number of years in the community, she understood that the
concept of the community in which teachers share their knowledge contributes also to her
despite her considerable experience. “In activity on the force of friction, I was certain that I

already know everything about the force of friction, but | heard one teacher who explains in one
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way and another teacher who defines in another way and this focused for me all sorts of special
points that were not completely clear.” She added that from a personal perspective she learned
from the other teacher's new things. If we remember that she is a teacher with considerable
experience relative to the other teachers of the community, this is proof that it is possible
to acquire knowledge from the colleagues regardless of their experience or expertise in

teaching.

It is possible to feel the esteem and respect that the teachers hold for one another in
the words they wrote in the end assignment. Victor, a teacher who is finishing his first year
in teaching, wrote: “I found an open and vibrant community when all the teachers come with a

spark in their eye, love for their work, and desire to contribute and to improve. The desire to help
one another and to learn from one another, if his experience is less than yours makes the community
into an involving team that is pleasant to work with.” He sharpened the contribution from his
fellow teachers as well as from the community instructors and the leading teachers: “The
main advantage from my perspective is the nature of the teachers in the community, the desire to
learn and contribute from your experience and opinions to the community. Another important
advantage is the experience and nature of the guidance of the instructors, | greatly enjoyed learning

from the proposals of the way of learning, the means of illustration and teaching, and so on.”

The teachers enjoy the company of one another, which is a blessing in itself. Karina
wrote after the first meeting in 2016: “I loved going back and meeting. We met old and
new professional colleagues.” And a year later, at the end of the first meeting: “I missed
people.” In addition to the enjoyment that the teachers derive from the interaction with
other students, the by-products are beneficial to them for further teaching, such as tests,
worksheets and ideas for lesson diversification. Andrei shed light on another point and
noted that the teachers come to the meeting with a rather diverse and rather large group of
people and in essence they can find an answer to every question that they have since there
is always somebody to turn to and somebody to provide advice (Interview with Andrei,

answer to question 3).

76



4.1.2.2 Cross-Fertilization, Work in Groups, and Cooperation between the Teachers

Research studies show that the learning community will be effective when the
teachers come to meetings that continue over time and in a gradual process assimilate the
changes in their ways of teaching (Levy et al., 2020). To advance the teachers’ learning,
the community meetings need to be challenging, focused both on the teachers’ practice and
on the final objective, the success of the students’ learning. To encourage teachers to
attempt to carry out changes in their way of teaching, it is necessary to cause them to
believe in their colleagues’ successes and in cooperation among all the community
teachers. In the meetings, an attempt was made to cause cross-fertilization, joint work, and
cooperation using learning based on authentic evidence that the teachers bring from their
classes. In this process, a teacher brings findings from her class and all the teachers of the
community together examine the students’ works and draw conclusions. Karina wrote in
her end assignment about the advantages of cooperation and cross-fertilization. “I am
greatly helped by the materials conveyed in the community for the purpose of the diversification
of the teaching and from the cross-fertilization undertaken in it. | use films that Andrei is showering
on us and nice experiments to highlight different laws of physics. | am happy to be updated with
the ideas of all the in-service trainees and also after [20] years in the field | feel that there always
are new ideas and I am happy to learn.” It is possible to find in Anton’s statements
confirmation of her statements and understanding that the power that the community has
is far stronger than the power of one teacher. “The in-service training course is the combination
of ‘teachers’ room for physics’ and professional and pedagogical sharing of ideas for physics
teachers”. He describes the contents that he acquired and the contribution he feels from the
side conversations that are held around the dining table, in the hallway, and during the
breaks. “In the framework of the in-service training, emphasis is placed on inquiry activities in the
class and on the diversification of the teaching methods. For me, the contribution is even more
essential. Alongside the pedagogical activity occurring in the meetings, which exposes us to new
and innovative ways of learning, | feel even more rewarded by the side conversations between one
activity and another. These conversations synchronize me, give me an indication of the pace of
learning, awaken my attention to certain topics in the curriculum appropriate for emphasis and
different thinking, and in general cause me to feel a part of the community with a shared goal.
This simple thing is a true power multiplier, which greatly strengthens the feeling of satisfaction

with the profession.”
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Figure Number 6: The Picture Anton Chose for the End Assignment, to Emphasize the

Idea that the Community is a Power Multiplier
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The shared learning in the academic part provides an opportunity for the teachers
to research actively their teaching, to reflect consistently their professional advancement
and the implications on the students’ learning in the class. From the instructors’
perspective, the division into the work groups in the academic part is undertaken
intentionally in order to create a mix between expert teachers and novice teachers. It is
apparent in the End Assignment (2017) that the teachers wrote that the experience in

teaching does not have importance in terms of the desire to learn from one another.

On the one side of the scale, Victor, a teacher in his first year, wrote that the
participation in the community constituted an important addition to his first year of
teaching. “Throughout the whole year | met with teachers, who like me appreciate their work and
come to it with a spark in their eye (I understand today how rare this is and just this is worth the
participation in the community.) | received continuous instruction from expert teachers and we
shared the successful teaching methods, ways of illustrating the material in physics and making it
accessible. The students were happy about the additions to the teaching ways and would anticipate
them every lesson.” From his perspective as a novice teacher, the innovative strategies he
acquired in the community shed light directly on their ways of teaching. Expert teachers
also wrote that the meeting with other teachers empowered their professional confidence

and caused them self-discovery.

On the other side of the scale, Alina, a very experienced teacher, was surprised to

discover that the others see her to be an authority in the professional field and felt an
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increase in the fulfillment of her personal potential. She said that as a single teacher in the
school for many years she does not have anyone with whom to share and to share
knowledge, and so she is happy that the community gives her the opportunity to teach
teachers. She patiently answered all the teachers who turned to her with questions and
sought her advice, and it seems that she took upon herself the role of mentor for the novice
teachers in the community. In her opinion, the inculcation of the knowledge she has
acquired during the 30 years of teaching to the novice teachers is of great importance: “the
older generation produces the new generation.” As a direct continuation, she also was open to
learn from novice teachers, to hear their opinions, to enjoy their company, and to be helped
by them. “In recent years, I come to the community meetings not only for learning but also for

social meetings. It makes me happy to see that there are a number of novice teachers from whom |

am happy to learn.”

From the heights of her age and the many years of experience she has gained, she
still wants to stay in the company of colleagues and learn together: “Every meeting in the

community is first of all a social meeting that draws people closer, encourages [you] that you are

not alone in the coping with the difficulties, the community greatly supports and praises.”

In the middle of the scale, teachers who have taught for a number of years and are
not defined as novice teachers, also anticipate the community meetings, mutual production,
and cooperation. An example was written by Jack in the End Assignment (2017): “The
atmosphere between all the group members is an atmosphere of cooperation, mutual assistance,
and praise, which is very rare in Israeli society in general and among school teachers in particular.”
Jack also is a single teacher in his school, like most of the physics teachers in Israel, who
feels like a lone wolf, and the community is for him a place to meet professional colleagues

for the purpose of cross-fertilization.

4.1.2.3 Belonging to the Group Creates Knowledge

Teachers wrote that participation in the community created pride in the unit. The
feeling is that this group can contribute, help, develop, and advance every teacher in the
community. The teachers bring testimonies from their students on the activity, and then

student-focused evidence-based learning is carried out. This learning addresses the
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students’ responses and thus cultivates not only the teaching methods but also the learning
of physics itself. In other words, the interpretation of the students’ answers to the questions
in physics strengthens the knowledge in physics and not only the knowledge about the
teaching of physics. The examination of the evidence begins among the leading teachers,
who carry out exactly the same activity under the academic umbrella of the Weizmann
Institute. In this way, the leading teachers acquire scientific knowledge in physics that is
based on scientists and researchers, and they instill this accurate knowledge among the
community teachers in identical activity. The results show that in student-focused
evidence-based learning there is the cultivation of the learning of physics, and a rich range
of other aspects in the knowledge of teachers and the community was discovered to be a

meaningful learning environment, enriching and supportive (Levy et al., 2020).

The teachers do not conceal their pride that, by their very coming to the community,
they immediately belong to a unique group that creates knowledge. For example, in the
end assignment, Harry said: “I feel that in my participation in the community | am a part of a
quality group of teachers of physics from the entire region.” (2019) The feeling of pride does not
differentiate between novice teachers and expert teachers, according to Sabrina, a very
experienced teacher. “I like to meet with colleagues and see new and non-routine things. There
is always something to learn.” (2018) Karina noted that she greatly enjoys the community and
added, “I feel that I am enriching the toolkit at my disposal and am being helped by the leading

staff. | feel that we have strength in being a group and not being alone in the campaign.”

It is possible to see the development of pride and the recognition that you belong to
a group of knowledge in the differences in the teacher’s responses during the years of
activity in the community. If we examine Anton’s answers at the end of the first meeting,
it appears that in the year 2017 he still did not feel a part of the group and looked from the
side. “A community full of warm and smart people.” At the end of the last meeting in the year
2017, he is already more open in his answers. He clarifies that in his high school he is a
single teacher. “Here I met new colleagues and my experience was enriched.” He continues to
come to the community since in addition to the opportunity to meet colleagues, it is also
possible “to exchange ideas and be exposed to new things.” The wording of “exchange ideas”

means that Anton too contributes to the community. In other words, at first he felt that the
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other teachers are smart and only accepted their statements and at the end of the year he
feels he is one among equals and contributes his ideas. When he was asked whether he
derived benefit from his belonging to the community, he answered that he is regularly
assisted by his colleagues. “Seeking advice about the order of the teaching. Learning from the
experience of others teachers, building tests, handling mistakes, knowing the initiatives of other
teachers.” It is possible to understand that he feels an active part of a group that creates
knowledge. “Brainstorming about different topics, we discuss the preferred order of the teaching,

share examples, ways of work, and every deliberation that arises and every deliberation that arises

and there is no one to ask.”

Anton was in another community until he came to us, and as a teacher who
experienced different communities, he said in a meeting in the year 2018 that it is amazing
in his opinion to see how in all the communities all the physics teachers speak the same
language. It is clear from his statements that he appreciates his being a part of a group that
creates knowledge and enjoys the company of the teachers. “Although sometimes we have
differences of opinion and every teacher here has a different opinion, we all together advance to
the same goal and in the same direction.” We can see further progress if we look at his
responses in the year 2019, when he already felt he was an important part of a group of
knowledge creators. “The most meaningful thing that I received from my participation in the
community of the teachers is the community facet. The possibility of sharing experiences,
exchanging information between the teachers from the different schools and in general getting to
know the partners on the way was for me a regular support and possibility to advance in my abilities
as a teacher of physics. Also in the summary of the annual activity | shared with the rest of my
fellow teachers in the community that the time | waited for during the meeting was the assembly
and recess! Beyond the refreshments, the conversations with the rest of the teachers were for me
the perfect teachers’ room for the development of ideas and the change of experiences. Of course
the topics of the conversation were not random and were greatly connected to activities performed
in the in-service training itself.” The look into the End Assignment 2020 again proves the
strength of the community as a group creating knowledge. “In the schools the physics teaching
staff is rather limited, thus limiting the ability to leverage the profession in the school. A larger
group of teachers can organize broad activities of exposure and empowerment.” He returns from

his school to the community and projects on the students’ learning in his class. “The meeting
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with different teachers and the teaching strategies focused on the different learning chapters helped

me greatly and improve my teaching experience and my students’ learning experience.”

Figure Number 7: Development of the Feeling of Belonging to the Group of Teachers
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