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Abstract
The first years of teaching are crucial for novice teachers’ integration into and retainment in the education system. The sup-
port they receive from experienced teachers impacts their professional development. Science, technology, engineering, and 
mathematics (STEM) teachers require specialized support from domain-specific mentors. In this study, we examined how a 
three-level mentoring support system contributes to STEM novice teachers’ professional growth (PG) and to their mentors. 
The support system levels are individual mentoring, group mentoring, and mentoring networks. Based on the framework of 
teachers’ professional development, there are three PG dimensions: personal, professional, and social. Our research goal was to  
analyze teachers’ professional growth by the various mentoring level and dimension combinations. The study, conducted using  
a mixed methods approach, included 123 novice and 78 experienced STEM teachers. We examined the novice teachers’ perceptions  
of their  teaching efficacy, the mentoring factors, correlations between the professional growth dimensions, and the con-
tribution of each support level to the growth dimensions. We found that experienced teachers perceive novice teachers’ 
efficacy as lower than that perceived by the novice teachers. We identified gaps between the mentoring factors described by  
novice and experienced teachers and a strong correlation between the growth dimensions. All three mentoring support levels 
facilitate substantive personal, professional, and social growth. Individual mentoring contributes the most to all three growth  
dimensions, followed by mentoring networks. The contribution of this research is its elucidation of the intertwined support 
levels, which provide scaffolds for the novice teachers and facilitate the growth of the experienced teachers.

Keywords  Mentoring · Teacher induction · Communities of teachers · Novice teachers · Professional growth

Introduction

Novice teachers’ professional development and their reten-
tion in the school system have been investigated. Induction 
programs are prevalent worldwide to support novice teach-
ers and prevent their attrition, especially during their first 
two years of teaching (Bower-Phipps et al., 2016; Geva-May  
& Dori, 2006; Kohen & Borko, 2019; Luft et al., 2011;  
Shwartz & Dori, 2016, 2020). The foci of this research are men- 
toring support systems developed for novice science, tech-
nology, engineering, and mathematics (STEM) teachers and  
their contribution to the professional growth (PG) of both 
novice teachers and the experienced teachers who mentor 

them. Novice teachers need support as they construct their 
competency in pedagogical knowledge (PK) and pedagogi-
cal content knowledge (PCK) along with classroom manage-
ment (Luft et al., 2011; Magnusson et al., 1999; Shwartz 
& Dori, 2016). Although the best methods for supporting 
novice teachers are still being investigated, they seem to 
prefer support that builds their competence and skills rather 
than just strengthening their existing knowledge (Janssen 
& Lazonder, 2015). Support methods include experienced 
teachers who mentor novice teachers, professional devel-
opment (PD) workshops, and participating in a mentoring 
network, based on a teachers’ community and personal 
relationships that developed during their workshop or study 
interactions. We elaborate below on each of these methods.

The dynamic nature of the teaching profession requires 
constant development, which teachers can initiate themselves 
or via external forces. The role teachers play in their own 
professional development is substantial for their growth. Bell 
and Gilbert (1994) defined the professional development 
framework as consisting of personal, professional, and social 
development. Professional development is key to personal 
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and social transformation and improvement (Sachs, 2016). 
The development process contributes to teachers’ empower-
ment and can include a wide range of activities (Dehghan, 
2020). Since the term professional development is often used 
to describe workshops rather than actual teachers’ develop-
ment, we use the term “professional growth” to describe the 
changes and development teachers’ experience.

Much has been written about how the challenges faced 
by novice teachers and the mentoring support they receive 
affect their professional development. However, there is 
little research about the contribution of different mentor-
ing support systems to the various aspects of teachers’ 
growth (Parker et al., 2021). In this study, we address this 
gap and investigate how the different mentoring support 
levels affect the various teachers’ growth dimensions. We 
also investigated the effect of teaching efficacy on growth 
in the personal dimension and PG of novice and expe-
rienced STEM teachers who participated in individual 
and group mentoring programs and networks. Previous 
studies investigated one or two support levels. Our study 
encompasses the three support levels and three PG dimen-
sions, as it investigates STEM novice teachers at the Tech-
nion’s Teachers’ Induction Unit during their first years 
of teaching. The Technion is a science and technology 
research university, which educates science and technol-
ogy teachers.

Theoretical Background

This chapter is divided into two sections. The first presents 
the PG dimensions, based on the professional development 
framework and self-efficacy theory, and the second describes 
the three mentoring support levels: individual mentoring, 
group mentoring, and mentoring networks.

Teachers’ Professional Growth (PG)

Purpose, opportunity, and response guide teachers through 
past experiences and towards potential futures, as part of 

the complex process of PG (Taylor, 2020). According to 
the professional development framework (Bell & Gilbert, 
1994), teachers grow in three dimensions over the course of 
their careers, namely personally, professionally, and socially 
(see Fig. 1).

The personal dimension comprises emotional characteris-
tics, including those needed to overcome challenges related 
to integrating new ideas and methodologies in teaching. 
Addressing pre-service teachers’ beliefs has been found to 
have an impact on their beliefs about teaching. Teachers find 
solutions to obstacles and constraints they encounter, which 
can contribute to their empowerment (Akiri et al., 2021; 
Bray-Clark & Bates, 2003). Principals who delegate respon-
sibilities to their teachers can also contribute to their empow-
erment and thus to their personal development (Lumpkin, 
2008). The professional dimension focuses on learning 
and developing new ideas and activities (Akiri et al., 2020; 
Avargil et al., 2012). Studies show that teachers who pre-
pare classroom activities improve their sense of ownership 
and attachment to these activities (Bayar, 2014). The social 
dimension is related to interpersonal interactions with col-
leagues. It begins with the understanding that isolation is 
not ideal, and moves on to cooperating with colleagues 
and valuing that collaboration (Fitzgerald & Theilheimer, 
2013). The highest level of the social dimension is initiating 
and developing collaborations and teamwork (McTighe & 
Emberger, 2006).

Teachers’ ongoing growth not only contributes to their 
retention in the teaching profession but also improves the 
quality of their teaching skills. Trained and supported 
teachers who developed their teaching efficacy and are 
members of a teachers’ community may enhance students’ 
skills and performance (Avargil, 2019; Feiman-nemser, 
2012; Vangrieken et al., 2017).

Self‑efficacy and Teaching Efficacy

Bandura (1986) addressed the aspect of self-efficacy in the 
social cognitive theory. Self-efficacy refers to teachers’ 

Fig. 1   Teachers’ professional 
development, modified frame-
work
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belief in their own ability to achieve optimal performance. 
It can be developed through direct and indirect personal 
experiences, verbal persuasion by others, and self-belief 
that is based on the individuals’ emotional perceptions of 
themselves, which influence teachers’ goals, behaviors, 
and life circumstances (Bandura, 2008, 2012). Teachers’ 
belief in their ability to improve students’ learning out-
comes is called teaching self-efficacy or teaching efficacy 
(Siwatu, 2007). Teachers’ belief in their own ability to 
teach science is their science teaching efficacy (Ramey-
Gassert et al., 1996). Lower levels of teaching efficacy 
were found among novice teachers, as experience leads 
to greater efficacy.

Teaching efficacy is a key element of science teachers’ 
PG (Haney & Lumpe, 1995; Posnanski, 2002). Professional 
development workshops can enhance teachers’ efficacy in 
different ways, for example, by simulating situations that 
teachers face (Bray-Clark & Bates, 2003). The presence of 
a role model for the novice teacher to identify with, such 
as a mentor, can contribute to the novice teacher’s efficacy 
through modeling, feedback, and support. Support from 
colleagues and a community can also make a significant 
contribution to teachers’ self-beliefs (Tschannen-Moran & 
Hoy, 2007; Wenner, 2001).

Mentoring

Mentorship is a collaborative relationship for learn-
ing and working. Effective mentoring is based on trust 
and shared responsibility (Awaya et al., 2003). It ben-
efits all the parties involved by increasing the mentees’ 
teaching efficacy, providing substantial professional 
development, and improving problem solving abili-
ties, self-esteem, and identity formation. Empowering 
novice teachers can also enhance experienced teachers’ 
self-efficacy and refine their teaching skills (Aspfors & 
Fransson, 2015; Hudson, 2013). Mentors reflect upon 
their teaching practices, learn from their mentees, and 
gain new perspectives (Fairbanks et al., 2000; Fantilli 
& McDougall, 2009).

Research about mentoring generally focuses on mentor-
ing pre-service and novice in-service teachers (Bradbury, 
2010; Canipe & Gunckel, 2020; Feiman-nemser, 2012; 
Hudson, 2004; Luft et al., 2011; Richmond et al., 2020). 
In our research, this term refers only to novice in-service 
teachers.

Typical mentoring generally involves one mentor and 
one mentee (Hudson, 2013; Richter et al., 2013). However, 
the definition of mentoring has been expanded to include 
different structures such as group mentoring and mentor-
ing networks (Byars-Winston & Dahlberg, 2019). In this 

section, we will present individual mentoring, group men-
torship, and mentoring networks.

Individual STEM Mentoring

STEM education involves coursework and laboratory train-
ing, extending to many other areas, such as communicating 
ideas clearly. Mentoring in STEM aims to support novice 
STEM teachers who encounter these diverse aspects of 
the profession. A mentor with the relevant PK can provide 
interpersonal support and foster the novice teachers’ peda-
gogy, morale, and sense of belonging, thus contributing to 
retention (Aspfors & Fransson, 2015; Hudson, 2004).

Mentoring includes pairing experienced teachers (men-
tors) with novice ones (mentees) (Richter et al., 2013). 
The process can be defined and performed in several ways 
(Geva-May & Dori,  2006). One definition is “…a pro-
cess, and a long-term relationship between an experienced 
teacher (mentor) and a less experienced novice teacher, 
that is primarily designed to support the novice teachers’ 
learning, professional development, confidence, and well-
being and to facilitate their induction into the culture of 
teaching…” (Aspfors & Fransson, 2015, p. 76). Mentor-
ing can also be thought of as a shared journey or as a 
professional or developmental relationship that deepens 
over time (Awaya et al., 2003; Fletcher & Mullen, 2012; 
Parker et al., 2021).

Educative mentoring supports novice teachers’ imme-
diate needs and helps them achieve their long-term goals. 
Mentors foster novice teachers’ growth by identifying their 
needs, reinforcing inquiry, introducing various solutions 
for teaching challenges, and treating them as equals. The 
equal voice of both teachers in the mentoring relationship 
also facilitates new reforms and strategy implementations, 
as the novice teachers are exposed to contemporary ideas 
during their training and are more likely to pursue them 
(Bradbury, 2010).

Hudson et al. (2005) presented five factors for effec-
tive STEM mentoring: personal attributes, system require-
ments, PK, modeling, and feedback. These factors should 
be addressed by STEM mentors and novice teachers as 
part of the individual mentoring process.

Group Mentorship: Professional Development Workshops

In group mentorship programs, a group of teachers work 
with one or more mentors. The participants share peer 
advice, information, and resources with each other and 
receive guidance from the mentors, who enlighten them with 
new perspectives and discipline viewpoints (Byars-Winston 
& Dahlberg, 2019).
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PDs aim at transforming teachers’ knowledge into prac-
tice (Avalos, 2011). The PD workshops offer learning oppor-
tunities for teachers interested in maintaining and improving 
their professional credentials and involve learning opportu-
nities. Participation in a PD workshop improves the teacher’s 
understanding of the profession and of the teachers’ role 
(Avalos, 2011; Bell & Gilbert, 1994; Dori & Herscovitz, 
2005). Teachers’ beliefs and practices can change during 
a PD program (Ketelhut et al., 2020), as they gain a better 
understanding of their role in the process and strengthen 
their self-efficacy. Reflection, which is emphasized in PD, 
is a tool that can enhance cognition and improve practices 
(Avalos, 2011; Kohen & Borko, 2019; Wenner, 2001).

Diverse professional development programs, which may 
serve as group mentoring, can explain why experienced 
teachers often possess a broader perspective and more gen-
eral knowledge than novice teachers (Luft et al., 2011). PCK 
develops through these professional development programs 
as well as while teaching in class and working with students.

Teachers’ PG occurs through a variety of experiences, 
including teaching training, PD programs, taking on addi-
tional responsibilities in school, and interacting with their 
peers or students. These experiences can be individual, such 
as interacting with a mentor or group activities, in which all the 
novice teachers are gathered in their university or college and 
discussed the challenges they face. One example of an indi-
vidual professional development process is self-video-based 
discourse, which has been found to contribute to the teachers’ 
awareness and help them focus on the subject matter (Lehavi 
et al., 2019). Another example is the mentoring process, where 
the mentors build novice teachers’ PG in areas of their own 
expertise (Aspfors & Fransson, 2015).

Mentoring Network: Teachers’ Communities

In his monograph, Shulman (1997) presented an analogy 
between a community of learners and community of teachers. 
In a community of learners, a benchmark is set for creating 
common knowledge base and goals while the community works 
together. This process often presents unexpected turns along the 
way, as it involves exploration. According to Shulman, the same 
principle that applies to students who learn in a community 
of learners can also happen in a community of teachers while 
exploring and learning how to cope when reality collides with 
their plans, as usually happens in real life. Mentoring networks 
of this kind enable their members, both the mentors and their 
mentees, to engage in learning activities and to learn and reflect 
with peers and a facilitator (Mandrikas et al., 2021).

Teaching is not only about cognitive or technical pro-
cesses; it is based on the quality of human relations. Trust, 
support, stimulation, and a comfortable relationship are cru-
cial for professional learning (Aspfors & Bondas, 2013). 

Cultivating relationships in school has been known to sup-
port increased graduation rates, student engagement, and 
endured learning. Another benefit is the ability to overcome 
demographic boundaries such as culture, ethnicity, and 
age (Zacarian & Silverstone, 2015). Collaborative mentor-
ing that includes teachers, administrators, and professors 
who function as a network can synergize relationships and 
address the complex demands of the novice teacher (Mullen, 
2000; Vozzo et al., 2004).

A mentoring network offers an environment in which 
novice and experienced teachers can develop and learn 
from each other’s challenges and experiences or acquire new 
knowledge together (Tal et al., 2021). Engaged communities 
can contribute and enhance STEM learning with knowledge, 
resources, and feedback (Ellis et al., 2017; Falloon et al., 
2020). In the community, all teachers have equal voices, 
which is empowering for novice teachers (Vangrieken et al., 
2017). Teacher communities can also be sustained and sup-
ported by social media, which colleagues can use to share 
information (Haşiloğlu et al., 2020). Blended communi-
ties in which teachers participate in both face-to-face and 
online communities introduce growth opportunities for their 
teacher members (Trust & Horrocks, 2017).

Based on the framework of teachers’ professional devel-
opment, which comprises the personal, professional, and 
social dimensions, our research goals are to analyze teach-
ers’ growth in each of the dimensions and assess the contri-
bution of the individual, group, and network mentoring to 
this growth.

Our research question is:
How do mentors and mentees perceive

(a)	 The novice teachers’ teaching efficacy,
(b)	 The mentoring process,
(c)	 The contribution of the mentoring to their PG?

Method

As part of an induction program at the Technion’s Faculty 
of Education in Science and Technology, the novice STEM 
teachers receive three support levels during their first 2 years 
in the profession: (1) individual mentoring by experienced 
teacher mentors, (2) group mentoring, based on professional 
development workshops, and (3) mentoring networks.

We analyzed teaching efficacy, mentoring factors, and PG 
dimensions by collecting qualitative and quantitative data. 
A convergent parallel mixed methods design was used for 
data collection and analysis. Data from the interviews, focus 
groups, and questionnaires was triangulated to provide a 
deeper understanding of the findings (Creswell & Creswell, 
2017; Creswell & Clark, 2017).



Journal of Science Education and Technology	

1 3

Research Setting and Participants

Participants were 123 novice STEM teachers and 78 mentors 
who are experienced STEM teachers. All the novice teachers 
and most mentors participated in professional development 
workshops conducted at the Technion’s Teachers’ Induc-
tion Unit. Each participant was either a mentor or a mentee, 
engaged in individual mentoring relationships. Mentors were 
expected to meet with the novice teachers for individual men-
toring sessions on a weekly basis, conduct observations in their 
classrooms, and provide constructive feedback and support. 
Group mentoring was conducted in 60-h workshops for first-
year teachers. The meetings were hybrid in nature, with some 
face-to-face and others online, and incorporated the imple-
mentation of a variety of educational technology platforms, 
such as online assessment, video clips, and simulations. In the 
workshop, the novice teachers were encouraged to conduct 
action research in their classrooms, preferably with support 
from or collaboration with the mentors. Action research was 
found to produce changes in teaching methods and percep-
tions (Laudonia et al., 2018; Miedijensky & Sasson, 2020). 
The second-year teachers participated in a 30-h workshop that 
was same length as the mentors’ workshop, though the content 
was different. Each session lasted 4 h in which teachers grap-
pled with real-life issues while workshop facilitators and peers 
offered support. Teachers discussed STEM-related topics, class 
management issues, and how to navigate a STEM education 
career path. First-year teachers met with the mentors’ group 
and together they developed strategies for addressing content-
specific and pedagogical topics and shared their knowledge 
and perspectives about personal and professional issues they 
encountered during their teaching careers. The mentoring net-
work comprised the teachers who participated in all the joint 
meetings, including first-year, second-year, and experienced 
teachers, to form a heterogeneous community. Figure 2 pre-
sents the research setting.

Tools

Research tools included open- and closed-ended question-
naires, semi-structured interviews with three pairs of novice 
teachers and mentors, and two focus groups. The question-
naires comprised the following parts: teaching and general 
self-efficacy, the MEPST instrument (Hudson et al., 2005), 
and open-ended questions regarding the participants’ per-
ceptions of the mentoring process and the workshops and 
their effect on the PG of novice teachers. The questionnaires 
are described in greater detail below. The interviews focused 
on the relationships between the novice teachers and their 
mentors. Focus groups were conducted with (a) a group of 
novice teachers and mentors at the end of the year and with 
(b) a secondary school mathematics team. A total of 29 
teachers were interviewed.

Self-efficacy was measured using the scale of self-efficacy 
(Jerusalem & Schwarzer, 2014) at the beginning of the year, 
based on answers provided by first-year teachers (N = 83) and 
second-year teachers (N = 38). We used a teaching efficacy 
questionnaire based on a modified short form of the Teach-
er’s Sense of Efficacy Scale (TSES) designed by Tschannen-
Moran and Hoy (2001). The questionnaire was answered at the 
beginning and end of year by the first-year teachers (Nt=0 = 84, 
Nt=1 = 54), and once a year by the second-year teachers (N = 39) 
and the mentors (N = 78). The mentors responded to the ques-
tionnaire with respect to the novice teachers they mentored 
(αCronbach = 0.877). The questionnaire contained 10 statements 
that describe different aspects of teaching such as “when I think 
of my abilities as a novice teacher, I feel I can apply a variety of 
assessment methods.” Novice teachers also completed a general 
self-efficacy questionnaire (αCronbach = 0.741).

The Mentoring for Effective Primary Science Teaching 
(MEPST) instrument (N = 88) was adapted for secondary 
school (Hudson et al., 2005). Table 1 presents the factors, 
descriptions, example statements, and reliability measures. 

Fig. 2   Research setting
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These factors were used to analyze the content of the indi-
vidual mentoring both quantitatively and qualitatively.

The questionnaires also included open-ended questions 
regarding perceptions about the mentoring process and the 
workshops’ effect on the PG of the novice teachers (N = 166). 
One example is “How would you describe the optimal effective 
mentoring relationship?” Interview questions included “Describe 
your relationship with your mentor” and “How do you think you 
contributed to the relationship you have with your mentee?”.

Qualitative data from the interviews and focus groups were 
analyzed. Segments from the data were categorized based 
on the framework of teacher development (Bell & Gilbert, 
1994; Dori & Herscovitz, 2005) to identify the dimensions 
of growth (personal, professional, and social) and the men-
toring support levels (individual, group, and network) that 
facilitate teachers’ growth. In the first stage, four independent 
STEM education experts analyzed 36 segments, reaching a 
94–97% level of agreement regarding the growth dimension, 
and 100% agreement regarding the support levels. In the next 
stage, the same experts analyzed an additional 29 statements 
and reached 96% agreement regarding the growth dimension 
and 100% agreement regarding the support levels. A total of 
635 segments were included in the final analysis.

Results

We begin by presenting teachers’ perceptions regarding nov-
ice teachers’ teaching efficacy. Then, we present teachers’ 
perceptions of the mentoring factors needed for effective 
mentoring relationships, gathered in a workshop activity 
and through questionnaires. We then classify the mentoring 

factors according to the PG dimensions, analyze the cor-
relations between these dimensions, and provide examples. 
Finally, we discuss the contribution of the mentoring support 
levels to the teachers’ PG.

Perceptions of Teachers Regarding Novice Teachers’ 
Teaching Efficacy

Our findings show a gradual increase in the novice teach-
ers’ teaching efficacy. We also found a significant differ-
ence between the teaching efficacy of first- and second-year 
novice teachers and the perceptions of their mentors regard-
ing the novice teachers’ teaching efficacy (F(2,252) = 4.821, 
p < .01) (see Fig. 3).

Perceptions Regarding the Mentoring Process

We begin in presenting example statements regarding the 
mentoring factors, and a workshop activity conducted in this 
subject. Then, we compare mentors’ and mentees’ perceptions 
regarding these factors, based on the MEPST tool, adapted 
for secondary school (Hudson et al., 2005). Following, we 
categorize the mentoring factors into the PG dimensions and 
analyze the correlations between these dimensions. Table 2 
presents examples of statements that the teachers said in the 
interviews, while describing the mentoring factors.

In a workshop activity at a joint session of novice teachers 
and mentors, the participants were asked to state the top-
ics they think should be discussed between a mentor and a 
mentee, and then categorize these topics into the five factors. 
Figure 4 presents the graph that was created based on novice 
teachers’ descriptions of their needs and expectations (green, 

Table 1   Mentoring factors, statement examples, and reliability (Hudson et al., 2005)

Factor Description Example statement from questionnaire Cronbach’s alpha 
reliability

Personal attributes The ability to frame social interactions within 
the right context

During my internship in science teaching, my 
mentor made me feel more confident as a science 
teacher

0.935

System requirements School policies and science curricula are 
uniform requirements that assure the “Science 
for all” theme

During my internship in science teaching, my 
mentor talked to me about the school policies 
for science teaching

0.790

Pedagogical knowledge Support in effective STEM instruction and other 
related aspects (Radloff & Guzey, 2016), 
including lessons planning, teaching strategies, 
problem solving, classroom management, 
questioning skills, and effective teaching 
practice assessment

During my internship in science teaching, my 
mentor guided me on science lesson preparation

0.934

Modeling Mentors model their teaching based on effective 
teaching practices

During my internship in science teaching, my 
mentor modeled effective classroom management 
when teaching science

0.896

Feedback Oral and written feedback and an opportunity 
to reflect the novice teacher’s practices and 
improve them

During my internship in science teaching, my mentor 
discussed and explained how she evaluated my 
science teaching

0.803
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left side columns) compared to those of the mentors (yellow, 
right side columns). The major differences were in the PK 
(middle column) and modeling factors (second column from 
the right). Due to these differences, the teachers were encour-
aged to discuss the gap in expectations and try to overcome it. 
The discussion helped communicate the needs and improve 
the communication and mentoring processes.

To analyze these differences in a quantitative manner, we 
used the MEPST instrument (see Table 1). We compared 
novice teachers’ perceptions to those of the mentors. A sig-
nificant difference was found between the perceptions of 
the mentors (M = 3.95, SD = .71) and the novice teachers 
(M = 3.57, SD = .82) in the PK factor (t =  −2.46, p < .05), 
as shown in Fig. 5. The differences for the modeling factor 
were borderline (t =  −1.73, p = 0.08). These results reflect 
the trends that emerged from the workshop discussions.

We grouped the mentoring factors into the personal (per-
sonal attributes), professional (system requirements and 

PK), and social (modeling and feedback) dimensions of 
professional development (Bell & Gilbert, 1994). Figure 6 
presents the correlations between these three dimensions 
and teaching efficacy. Teaching efficacy also correlated with 
general self-efficacy (r = 0.411***).

The significant correlations found for teaching efficacy 
show that development in a certain factor group correlated 
with development in the other factor groups, as well as 
with teaching efficacy.

Table 3 presents examples that demonstrate the mean-
ing of personal, professional, and social growth.

Perceptions Regarding the Contribution 
of the Mentoring to PG

To evaluate the contribution of mentoring to the PG dimen-
sions, 635 statements from interviews and focus groups 
were coded according to the support level and the growth 

Fig. 3   Perceptions of the novice teachers and their mentors about teaching efficacy

Table 2   Examples of statements which describe the mentoring factors

Factor Statement

Personal attributes “I bring my ideas, she (the mentor) brings her ideas; we have a partnership” [mentee-50001820213]
System requirements “We speak about the teaching material, we speak about the students, we speak about all sorts of processes…”  

[mentee-50001820213]
Pedagogical knowledge “He needed my support in understanding and applying his knowledge to fit the children’s abilities”  

[mentor-50319821312]
Modeling “I watched how she was managing her busy schedule and learned how to develop good habits” [mentee-417210]
Feedback “I presented my lesson plan, and she gave me many suggestions for improvement… it was a good lesson… afterwards 

she gave me detailed feedback” [mentee-24100911002]
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dimension. The evidence of PG, presented in Fig. 7, is 
arranged by the three levels of mentoring: personal, group, 
and network with examples that demonstrate the teachers’ 
support system. We found an additional support level, self-
support, which relates to actions that teachers initiated to 
support themselves.

The self-support level contains statements, in which 
teachers referred to their own actions or to the feelings that 
promoted their PG. This self-support level is based on the 

teachers’ self-efficacy and contributes mainly to the personal 
dimension. As can be seen from Fig. 7, individual mentoring 
makes the greatest contribution to all three growth dimen-
sions and constitutes more than 50% of the overall growth. 
The mentoring network contributes about half as much as 
the individual mentoring, which is especially interesting 
because it is usually based on relationships created by the 
teachers themselves. Group mentoring contributes primar-
ily to the professional development, and usually focuses on 
pedagogical, assessment, or PCK aspects.

Discussion

Teachers’ PG is a continuous process that develops primarily 
during the early teaching years but continues throughout the 
teacher’s entire career. This process is especially important 
because a teacher’s growth contributes to those around him 
(Avalos, 2011; Taylor, 2020).

With respect to teaching efficacy, findings show a grad-
ual increase among novice teachers in their first year, yet 
there was a significant difference between their own sense of 
efficacy and the degree of efficacy perceived by their men-
tors. Teachers’ experiences over the years provide them with 
opportunities to practice and improve their skills and enhance 
their efficacy (Bandura, 2012; Siwatu, 2007). The more expe-
rienced mentors, who probably have higher teaching efficacy 
as they have accumulated more teaching years and partici-
pated in professional development workshops (Bray-Clark 
& Bates, 2003), see the challenges faced by novice teachers 
and how much they can still grow, and therefore perceive 
their efficacy as lower than the self-perceived efficacy of the 
novice teachers themselves (Wenner, 2001). This gap also 
gives the mentors a sense of importance, as they feel they 

Fig. 4   Perceptions of STEM mentors and mentees regarding the top-
ics they should discuss during the mentoring process

Fig. 5   Perception of mentor-
ing factors among mentors and 
mentees
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can contribute and help the mentees develop, reinforcing 
their own sense of meaning (Aspfors & Fransson, 2015). For 
example, a mentor commented on her mentee: “The way I 
want a novice teacher to develop is like she developed. This 
includes personal responsibility, initiation, seeing the wider 
picture regarding what the student gets and how to promote 
him.” [50519821223].

With respect to the mentoring process, when comparing 
the mentors’ and mentees’ perceptions, we found gaps in 
the value teachers attribute to PK and the modeling factors. 
These differences can be explained by different perceptions 
of the mentoring components or different definitions for the 
same components. This gap between mentors and mentees 
may be related to the mentees’ lack of experience compared 
to their mentors. The mentees are not always aware of how 
much knowledge they need. The mentors usually have bet-
ter PK and an understanding of what is needed in class, 
as it has been found that knowledge of subject matter does 
not improve during the first years of teaching (Nixon et al., 

2017). The difference in the importance attributed to mode-
ling can be explained by the expectations of the relationship, 
as mentees tend to prefer educational mentoring (Bradbury, 
2010), that supports the novice teachers’ immediate needs 
and long-term goals for professional development. Some of 
the mentors still maintain the notion of traditional mentor-
ing, which is skill-based and goal-oriented, and focuses on 
the transmission of learning from one generation to the next 
(Fletcher & Mullen, 2012). These gaps can be addressed 
by facilitating open, constructive communication between 
the mentors and their mentees that includes discussing their 
expectations of their joint work and how they would like to 
achieve their goals (Parker et al., 2021).

We found strong correlations between developments in 
the three dimensions, indicating that growth in one dimen-
sion might contribute to growth in the other dimensions. 
The correlation found between self-efficacy and teaching 
efficacy suggests that actions that increase teachers’ sense 
of efficacy contribute to their growth as well. This finding 

Fig. 6   Teaching efficacy and 
mentoring factors’ Pearson cor-
relation (N = 101). **p < 0.01, 
***p < 0.001

Table 3   Dimensions of teachers’ growth

Growth dimension Data source Teachers’ statements

Personal Questionnaire “[a mentor should] be compassionate and treat the students as I wish my children would be treated”  
[mentee-23801911204]

Interview “I already know she can help me, and that she has the means and experience. After watching her over the 
year, I looked up to her as an educational expert and a homeroom teacher. I wanted to hear what she 
had to say; I wanted her support and feedback” [mentee-50801821022]

Professional Questionnaire “[mentors must have] professional willingness, inner desire, and the ability to cope with unexpected situations” 
[mentee-23700911103]

Interview “We had regular meetings to talk about physics. We talked about pedagogy and instruction, like teachers’ 
education” [mentor-50611820326]

Social Questionnaire “Mentoring requires interpersonal relationships, and emotional and practical support”  
[mentee-23200911010]

Interview “I met other teachers in my situation, with similar struggles. I was exposed to many suggestions and 
examples of coping strategies.” [mentee-417221]
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is compatible with the professional development theory, 
which states that the different aspects are not entirely dis-
crete and instead, there is much interaction between them 
(Bell & Gilbert, 1994). It has also been found that per-
sonal decisions made by teachers can enhance their growth, 
which is aligned with our findings regarding the correla-
tions between general and teaching efficacy and the growth 
dimensions (Dehghan, 2020).

With regard to the contribution of the mentoring sup-
port levels to the PG, we extended the conceptual frame-
work of Bell and Gilbert (1994) by adding the contribution 
of the mentoring support levels and the MEPST factors 
(Hudson et al., 2005) along teaching efficacy (Bandura, 
2012; Jerusalem & Schwarzer, 2014; Tschannen-Moran 
& Hoy, 2001, 2007). Figure 8 presents the contribution of 
the mentoring to each growth dimensions for each support 
level as a 4 × 3 matrix, where the number of V symbols in 

each cell in the matrix reflects the strength of the contribu-
tion each support level provides to each growth dimension: 
none, low, medium, and strong contributions are desig-
nated by zero, one, two, and three V’s, respectively. For 
example, individual mentoring provides strong support to 
the personal growth dimension.

The three support levels address complementary needs 
of novice and experienced teachers that are cultivated by 
the social, professional, and personal growth of novice and 
experienced teachers (Bell & Gilbert, 1994).

Self-support is based on actions initiated by the novice 
teachers in their own growth process. In the social cogni-
tive theory, Bandura (2008) presented the perspective of the 
agent that forms the identity and derives how an individual 
acts and reflects upon it. People shape the course of events 
by taking action and control over their own lives and are 
influenced by the actions and circumstances.

Fig. 7   The contribution of the mentoring levels to the growth dimensions

Fig. 8   Contribution of each of 
the mentoring support level to 
each of the growth dimension
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We investigated 123 novice teachers and 78 mentors. In 
our study and others, individual mentoring has been found 
to have the largest impact on the growth of teachers. Weekly 
meetings and continuous interactions provide mentors and 
mentees opportunities to establish their relationships based 
on dialog and reflections, contributing to the personal 
growth of both teachers. Fairbanks et al. (2000) investi-
gated 15 mentors and their student teachers, and Hudson 
(2013) investigated 101 mentors. In both studies, similar 
conclusions to ours were reached regarding teachers’ per-
sonal growth.

In the professional dimension, we found that personalized 
meetings enable the mentors to address specific discipline-
based aspects. In discussions during these meetings, both 
mentees and mentors articulate teaching practices that help 
develop their professional dimension of growth. Hudson 
(2013) interviewed ten mentors, all of whom stated that 
mentoring was a way to gain PG. Nine of them argued that 
the mentoring contributed to their own personal professional 
development as well. Shwartz and Dori (2016, 2020) identified  
three perception dimensions of mentors and novice teachers, 
where their professional dimension included pedagogical 
and content aspects. St. George and Robinson (2011) are two 
veteran mentors who discussed five case studies, illuminat-
ing how mentoring expands the knowledge, skills, and con-
fidence of the novice teachers and provide PG opportunities 
for the mentors while improving their communication skills. 
Richter et al. (2013) distinguished between constructivist- 
and transmission-oriented mentoring. The constructivist-
oriented mentoring, which is applied to most of the cases 
in their study, provided the novice teachers with support 
and lowered their emotional exhaustion. Collaborative work 
and reflection improved the novice teachers’ motivation and 
well-being, in accord with our model regarding the social 
dimension of growth.

Group mentoring introduces teachers to new pedago-
gies, providing an opportunity to establish relationships 
with other teachers (Kohen & Borko, 2019). Avalos 
(2011), who conducted a review of 10 years of publica-
tions on teachers’ professional development, found that 
professional development activities, such as group men-
toring, changed teachers’ cognitions, beliefs, and practice. 
This finding is in line with our model regarding the mild 
contribution of group mentoring to the personal, profes-
sional, and social dimensions of growth. A professional 
development workshop can contribute to establishing 
ongoing relationships between the teachers attending them 
and creating a mentoring network. Mentoring networks are 
based on personal relationships between teachers, which 
develop over the years. Vozzo et al. (2004), who defined 
these relationships as a mentoring web, interviewed 11 
retrained teachers at different time points. They found that 
mentoring networks provided teachers with opportunities 

for support when needed and not provided elsewhere. This 
support was on top of teachers’ needs to extend their PCK, 
help with resources, and get emotional support from a role 
model. These findings are in line with ours. In our model, 
we found that a mentoring network helps the teacher by 
providing the opportunity to acquire knowledge in the pro-
fessional dimension, get reflective practice in the personal 
dimension, and have a professional friend in the social 
dimension.

The induction years involve a process of learning to 
teach and a process of socialization (Luft et al., 2011). The 
combination of the three levels provides the teachers with 
personalized support, a peer group, in which they can see 
that their struggles are universal, and an opportunity to 
participate in a wider forum, in which they can learn and 
contribute as equal members of the community (Ellis et al., 
2017; Vangrieken et al., 2017). Growth is facilitated by 
learning content-specific STEM and through pedagogical 
discussions. Professional development workshops promote 
professional development, and the administrators’ guidance 
and clear communication are essential (Putman & Polly, 
2021). Positive relationships created in the workshops and 
at other opportunities are the basis for the mentoring net-
work. It is important to understand how mentoring networks 
contribute to teachers’ growth, particularly because they are 
based mostly on interactions that the teacher create on their 
own. These networks are often supported and maintained 
via social media as well (Haşiloğlu et al., 2020). In addition 
to the external support teachers receive, their characteris-
tics and personality are crucial for the development of their 
self-efficacy, especially in the personal dimension (Ramey-
Gassert et al., 1996).

Conclusions, Limitations, and Implications

Novice teachers need effective support during the induc-
tion process. Mentorship and professional development 
workshops have been recognized as such. Creating a sup-
portive community provides opportunities and scaffolds 
for novice and experienced teachers to grow successfully 
in the teaching professions (Richmond et al., 2020). Once 
these findings are understood, the need to create heteroge-
neous professional development workshops when possible 
becomes clear as this is the basis for a growing mentoring 
network in which teachers can share their unique knowl-
edge (Trust & Horrocks, 2017) in the personal, the profes-
sional, and the social dimensions. One limitation of our 
study stems from the ethical constraints, which were posed 
by the Israeli Ministry of Education. At the time that the 
study was conducted, students could not be videotaped 
in the classroom unless all the parents agreed to the par-
ticipation of their children in the research. Therefore, we 
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could not observe the teachers in action. The strength and 
uniqueness of this study lie in integrating the individual 
and group mentoring with the addition of the mentoring 
network. The theoretical contribution is in the extension 
of the professional growth model to include the mentor-
ing support levels with an additional, fourth, self-support 
levels, and elucidating the interactions between them and 
their strength of contribution of each support level to 
each growth dimension. The practical contribution is in 
understanding the importance of the support levels and 
particularly a heterogeneous teachers’ network, in provid-
ing scaffolds for the novice teachers that also facilitate the 
growth of the experienced teachers. Based on our recom-
mendations, the education system and policy makers may 
encourage cooperation and sharing of learning materials 
and activities, by funding opportunities and infrastructure, 
such as workshops and conferences that can enable nov-
ice teachers to share, interact, and create networks with a 
variety of mentors and peers.
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