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Abstract
Professional learning communities (PLCs) play an important role in the educational field in general and in science education in particular. Many researchers indicated that PLCs affected disciplinary content knowledge, pedagogical content knowledge and science teaching practices of a wide spectrum of in-service science teachers. 
The current study investigated the mentoring skills and recommendations of in-service science teachers who participated in PLCs, called academia Kita communities (academic classroom communities) (AKCs), together with their preservice science teachers mentees and the university academic supervisor. Ten in-service science mentors, who did not attend any prior correlated professional development course, participated in the current study. A real-time observation from the AKCs meetings and semi-structured interviews with these science mentors were collected and thematically analyzed.
It found that AKCs seemly developed and improved mentoring skills of science mentors, at personal, professional, emotional, and social level. More specifically, in-service science mentors apparently found that AKCs enabled them to develop and to strength many mentoring skills namely, (a) facilitating skills, (b) knowledge-resource characteristics, (c) reflective practice, (d) peer coaching, (e) connecting abilities, and (f) social-emotional and professional supporting attributed to AKCs.
In addition, in-service science mentors who participated in AKCs recommended to (a) implement a regular and structured AKCs protocols, (b) promoting a collaborative interaction between them and their counterparts from another nearby schools, and (c) provision a continues professional development.
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Introduction and Conceptual Framework
Mentoring is a “training system under which a senior or more experienced individual (mentor) is assigned to act as an advisor, counselor, or guide to a junior trainee” (International Mentoring Group, 2026). Regularly it includes that mentor is a more experienced individual, provides feedback, guidance, advice and support for the mentees to help a less experienced individual (mentee) to grow personally and professionally. This process is formally perceived as an important contributor to career professional development (Campbell-Meier & Hussey, 2019; Hussey & Campbell-Meier, 2016; Pierson et al., 2019).
In educational field, mentoring plays an important role in different and wide range of fields. Hussey and Campbell-Meier (2021), and Toh et al. (2022) indicated that mentoring in teachers' preparation programs plays an important player in the formation and development of professional identity of the mentees, they related that effects to the professional experience that they gained during the mentoring route. Moreover, Roberts and Constable, (2003) were previously investigated the importance of mentoring process within teachers' preparation programs, they found that they support the professional development of the science teachers, and consequently enhancing the learning outcomes of their students. 
An effective and successful mentoring program must have a clear goals, roles, and expectations that are explicit, specific, attainable, and realistic to enable the mentors who have the required mentoring skills, to act effectively and advance the level of their mentees that they are escorting (Lumpkin, 2011; Marcellino, 2011). It is also important for both mentors and mentees to understand what is expected from them in their respective roles (Rath, 2012). Hudson (2013) found that mentoring acted as professional development and led towards enhancing communication skills, developing leadership skills, such as problem-solving skills and building capacity, and advancing pedagogical knowledge for both mentors and mentees
Professional learning communities (PLCs) “is a group of connected and engaged professionals who are responsible for driving change and improvement within, between and across schools that will directly benefit learners” (Harris & Jones, 2010, p. 173). 
Hudson (2024) presented in his comprehensive review how PLCs can result in teachers learning through collaborative reflective practice, leading to teacher change and therefore enhance student outcomes alongside with their companions. He also indicated that participants learn from each other to develop effective teaching practices and implementing models of learning together. Stoll (2010, p. 470) mentioned that High-functioning PLCs "appear to have the capacity for learning, inquiry, change, and innovation”. She indicated that PLCs could act as a capacity building environment due to the professional interaction that raised between the partners of these PLCs. Harris and Jones (2010, p. 173) claim that "PLCs can create professional networking and collaboration where people share a vision, purpose, and develop leadership abilities". 
PLCs can include other staff members and key stakeholders (e.g., preservice teachers, teacher aides) who can contribute to the learning within the group, they found that PLCs can provide professional restoration for in-service teachers and that mentoring within PLCs can further advance knowledge about effective teaching practices. They raised that mentoring and PLCs can be cost-effective strategic levers for advancing professional knowledge (Hudson et al., 2013).
In addition to the previous review, the international literature contains many studies that discussed the importance of mentoring programs in science educational systems (Haverly & Brown, 2022; Levy et al., 2022; Mohammed et al., 2024; Schwortz et al., 2016; Beck et. al., 2022) and the effect that mentors influence the mentees during the mentoring programs (Erdoğan, 2022; Markle, 2022; Ersin, 2021). However, investigation of in-service science mentors mentoring skills who participated in PLCs, that include in-service science mentors, preservice teachers, and academic supervisors, which originally aimed to pedagogically develop preservice science teachers during their pedagogical preparation program that held in the practicum schools, on developing and improving the mentoring skills of the mentors seems not yet studied. Moreover, these in-service science mentors did not participate in any professional development courses, to provide and tutor them any mentoring skill before they start to mentor. 
The current study came to investigate how participation of "novice" in-service science mentors in PLCs called academia Kita communities (academic classroom communities) (AKCs) develop their mentoring skills.
Literature Review 
Mentoring within Educational Context
Mentoring has received considerable attention in the popular and research literature since the 1970s. the term mentoring is widely used in range of school contexts for a variety of purposes, Maready et al. (2021) raised the importance of mentoring as a key professional learning tool from initial teacher education, also Sundli (2007) considered mentoring as a "global mantra within teacher education context".
Mentoring is defined as a relational and developmental process that includes career (instrumental) and psychosocial (relational) functions. ​It involves several phases such as initiation, cultivation, separation, and redefinition (Mullen & Klimaitis, 2019). ​
Traditional mentoring pairs a senior and junior colleague in a support-based relationship, focusing on career advancement and psychosocial development. ​ However, this model has been criticized for its hierarchical nature and lack of reciprocity (Allen et al., 2008; Kochan, 2017). Heikkinen et al., (2012) described the changes that encountered mentoring in the recent years, they indicated that mentoring process must include collaboration, collegiality and interaction between the whole partner in the mentoring process. Heikkinen et al., (2012) stressed that the process should not consist of one-sided guidance, where the mentor wields authority in a hierarchical relationship and simply imparts knowledge or dispenses advice to mentees. Instead, mentoring should encompass conversation, discussion, and dialogue, allowing the mentor to actively participate in a mutual exchange of ideas and collaboratively build knowledge with the mentee. By assembling and openly sharing a variety of viewpoints, perspectives, and ideas, both the mentor and mentee generate new knowledge and understanding collaboratively (Livingston & Shiach, 2010). This is especially true in initial teacher education, where professional experience has evolved from a traditional apprenticeship model to a more reflective approach, and ultimately to professional learning communities is that emphasize reciprocal learning relationships (Keogh, et al., 2006; Le Cornu, 2010; Le Cornu & Ewing, 2008) in a similar way of what is running in the current study.
Mullen and Klimaitis (2019) defined in their comprehensive literature review that effective mentoring involves collaboration, collegiality, and interaction, with a focus on reciprocal learning and the joint creation of new knowledge between the whole partners that are included in mentoring process. ​​ More recently, Ellis et al. (2020) indicated that quality mentors should possess strong teaching skills, subject knowledge, and a clear understanding of their mentoring responsibilities. ​They should also be trained to provide constructive feedback and facilitating the mentee's learning (Ewing, 2021; McGraw & Davis, 2017; Mena, et al., 2016).
Mentoring in educational contexts has become a rapidly growing field of practice and study around the globe (Fletcher & Mullen,2012). The prevalence of mentoring has resulted in the mindset that “everyone thinks they know what mentoring is, and there is an intuitive belief that mentoring works” (Eby et al., 2010, p. 7). While mentoring may not have a positive effect on individuals in all circumstances, there is extensive documentation of the benefits of mentoring, both in the areas of career development and psychosocial enhancement (Mullen, 2012). Hudson (2016) claimed that positive and effective mentor–mentee relationship is essential for the teaching practices mentee’s development, these positive relationships required the achievement of trust and respect by sharing information, resources, and expectations and by being professional, enthusiastic, and supportive with collaborative problem-solving in mentor-mentee relationships.
Ellis et al. (2020) borrowed from grounded theory of more than seventy peer-reviewed publications in their literature review about the elements of a quality preservice teacher mentor, fifty-three different elements or indicators. They grouped these indicators into seven major themes or dimensions. Namely, a) Collaborating with the university, b) Developing a disposition and professional knowledge in mentoring, c) Establishing an effective relationship with preservice teachers, d) Facilitating preservice teachers learning, e) Modelling effective teaching and making connections between theory and practice, f) Providing direction and support, and g) Using a progressive mindset and supporting preservice teachers to nurture a teacher-identify.
Recently, Erdem et. al. (2024) connotes that mentoring in education can lead to several benefits, including: (a) improving teacher retention and job satisfaction, (b) enhancing professional growth and development for teachers, (c) increasing student achievement and engagement, (d) creating of a supportive and collaborative school culture, and (e) promoting of lifelong learning and continuous development. They emphasized that it is important for mentoring programs in education to be well-structured, with clear goals and expectations for both mentors and mentees. They mentioned that effective mentoring relationships are built on trust, respect, and open communication (Erdem et al., 2024).
Professional Learning Communities (PLCs) in Science Education Context
Professional learning communities (PLCs) can be defined in various ways (Nguyen et al., 2023), for example, Harris and Jones, (2010, p. 173) defined it as “a group of connected and engaged professionals who are responsible for driving change and improvement within, between and across schools that will directly benefit learners”, while Stoll et al. (2006) defines PLC as “a group of people sharing and critically interrogating their practice in an ongoing, reflective, collaborative, inclusive, learning-oriented, growth-promoting way, operating as a collective enterprise” (Stoll, et al., 2006, p. 223). Within the variety of PLC definitions, Stoll et al. (2006) definition guide us during the current research.
Although the term PLCs firstly appeared in the 1960s, research supporting PLCs was ambiguous until the late 1980s (Levy et al., 2022; Stoll et al., 2006). The concept remained a minor theme in educational reform efforts despite publications linking schools operating as PLCs to improved teaching practices and student achievement gains (Rosenholtz, 1989; Newmann & Wehlage, 1995).
The concept of PLCs has evolved since the late 20th century, originating from broader educational movements towards collaboration and shared leadership in schools (Hord, 2009). Adopting PLCs in science education aims to address the specialized needs of science teachers for ongoing content and pedagogical development (Stoll et al., 2006).
PLCs have been deeply investigated over the past 30 years by a vast number of researchers. Kempen and Steyn (2017), and Gonçalves et al. (2021) have found in their qualitative research that PLCs is an effective platform for teacher professional learning. They highlighted the significance of PLCs in promoting collaborative learning among teachers who participated in these communities. Collaboration in learning is encouraged by ongoing discussions among teachers about their teaching methods, subject-related topics, and classroom management strategies, as well as their exchange of instructional materials and resources (Rolando et al., 2014). Such dialogues can enhance teachers' professional growth (Kempen & Steyn, 2017; Mu et al., 2018).
A vast number of researchers discussed and indicated the importance and uses of PLCs in science education context (Blonder & Vescio, 2022; Huijboom, 2021; Lee, 2022). The major benefits of inducing and operating PLCs in science education could be summarized as following:
· Enhancing Content Knowledge: PLCs provide platforms for teachers to deepen their understanding of science content (Ahmmed et al., 2023).
· Pedagogical Innovation: Teachers in PLCs frequently report increased confidence in employing innovative teaching methods, such as inquiry-based learning (Harmon et al., 2023; Levy et al., 2021).
· Supportive Community: PLCs build a sense of community among science teachers, fostering shared learning and reducing professional isolation (de Jong et al., 2021).
The study
Academia Kita program and Academia Kita Communities (Academic Classroom Communities) (AKCs)
Academia Kita program were originally designed by teachers' preparation division in Israeli Ministry of Education (2014) since more than ten years with the goal of strengthening the relationship and to bridge the gap between the higher academic system and the grade school system (Neapolitan & Levine, 2011), and initiated in the field of teacher preparation program from different disciples (including science teaching) that held in Israel more than five years. It was structured to meet three objectives: (a) advancing science teaching according to up-to-date science teaching strategies; (b) concurrently advancing the professional development of student teachers and their academic supervisors; and (c) shaping the teaching career from the preservice stages.
According to this program, the preservice science teachers undergo clinical training for two days per week in schools during two academic years under the supervision of an experienced in-service science mentor and an academic supervisor who accompany the whole process every day during that period. In this way, an affinity can be developed that will facilitate improved professional development for both preservice science teachers and experienced science mentors. 
An Academia Kita Communities (Academic Classroom Communities) (AKCs) that include these preservice science teachers, in-service science mentor, and academic supervisor meet every day of clinical training, usually at the end of the training day. The main objectives of these AKCs are:
· Discussing the different experiences that each partner of AKCs faced at that practicum day.
· Providing and getting feedback freely form each percipient to each another one.
· Sharing difficulties, success, dilemmas, thoughts, etc. with others
· Reflective thinking about the experiences that every participant faced at that day, or maybe from another related context.
A variety of teacher preparation scenarios are presented during the workshops. These could include: (a) an advisory scenarios led by the science mentors themselves, (b) a round-table discussions of new science teaching strategies, which could be led by the academic supervisor or a tutor, (c) an inverted classroom in which the preservice teacher presents a new science teaching strategy in front of the other workshop participants and leads a discussion around it, and (d) an inquiry class, in which a video-taped science lesson by a different preservice science teacher is watched and analyzed by the workshop participants according to specific pre-defined criteria (Ben-Harush, 2019).
In-service science mentors are considered an essential partner in AKCs, because they considered as persons who come with pedagogical experiences that they are expected to enable the preservice science teachers to professionally prepared (Ben-Harush, 2019). They are expected to give advice, share, listen, develop, support, containment the preservice science teacher as expected from every science mentor (Hudson, 2013; 2016). At another side, these in-service science mentors acted all the time before the started mentoring process as science teachers and started the mentoring job while they join AKCs without getting any preparatory professional development to enable and providing them with the required mentoring skills. It is expected that they will gain and develop these skills gradually while they act as science mentors. 
Research Objectives 
The research goal of the current research was focused on the gain that in-service science mentors get during AKCs and translated into development or strengthen of their mentoring skill, more specifically, the current research objectives could be summarized as follows:
· To stands on how participation of in-service science mentors who participated in AKCs influence their mentoring skills.
· To stands on in-service science teachers' recommendations and comments toward AKCs.
Research Questions
Based on the previous research goal and objectives, the current research questions could be summarized as follows:
· What is the role of in-service science mentors during the AKC meetings?
· How in-service science mentors' participation in AKCs influence their mentoring skills?
· What are the recommendations and comments that in-service science mentors raised toward AKCs?
Research Methodology
Participants
The participants of the current study were consisted of 10 in-service science mentors for preservice science teachers in the practicum course. As mentioned earlier, these mentors participated in the AKCs that hold in the schools twice a week, they have teaching experience that varies of 10-30 years of teaching science and technology for grads 1-9 and a mentoring experience of 1-2 years.
The characteristics of the research sample is presented in table 1 below. The identification information of the schools and in-service science mentors was omitted to maintain the privacy of these teachers according to the ethical permission for the current study.
Table 1. Characteristics of the research sample.
	science mentor name
	Gender
	School name
	Number of years in science teaching experience
	Number of years in science mentoring experience

	science mentor 1
	Female
	School A
	20
	2

	science mentor 2
	
	
	15
	2

	science mentor 3
	
	School B
	10
	1

	science mentor 4
	
	
	12
	1

	science mentor 5
	
	School C
	11
	2

	science mentor 6
	
	
	10
	2

	science mentor 7
	
	School D
	17
	1

	science mentor 8
	
	
	16
	1

	science mentor 9
	
	
	12
	1

	science mentor 10
	Male
	
	30
	1


Research Measurers
The current research followed the qualitative research methodology (Price et al., 2017). The research tools were consisted of:
· Qualitative observations of the AKCs meetings (Ciesielska et al., 2018)
· Semi-structured interviews with the in-service science mentors (Nathan et al., 2018)
Data Collection
Direct participant observation methodology was used. The researcher professionally involved directly in ALCs meetings together with other participants, this tactic allowed a better understanding of the interactions in the meeting and a better understanding in-service science mentors' behaviors and development that occurred in this AKCs (Ciesielska et al., 2018). AKCs meetings were audio-recorded using digital tape recorder that was placed at the center of the round table where the participants of AKCs seat, then the records were transcript for data analysis by word processor. Observations were conducted three times during the scholastic year (beginning, middle, end).
Semi-structured interviews with the in-service science mentors also three times during the scholastic year (beginning, middle, end), the interviews were recorded using digital tape recorder. 
The records then transcript for data analysis by word processor, the transcripts sent to the science mentor for any modifications or comments, if any.
Data Analysis
Qualitative observations and semi-structured interviews were analyzed using thematic analysis methodology (Braun & Clarke, 2006).  We used Delve and ATLAS.ti software during the qualitative analysis. The digitally recoded observations and interviews were turned into transcripts. 
The interviews transcriptions were converted into codes, similar codes were gathered, themes derived from the similar gathered codes, then the derived themes evaluated and revised (Jung, 2018).
The qualitative observations were also analyzed using thematic analysis to derive patterns. In-service science mentors' dialogues and responces during AKCs were coded, the similar codes gathered into themes that reflected patterns (role of in-service science mentors), then these derived themes (patterns) evaluated and revised (Braun & Clarke, 2006).
To validate the analysis, inter-rater reliability was estimated. To estimate inter-rater reliability, a selected portions of transcribed encounters were given to one independent rater accompanied by the preliminary set of codes and directions for coding the transcripts. The coder, a science education researcher, who is familiar and experienced with the qualitative research and thematic analysis methodology, was instructed to classify the transcribed paraphrases and interactions and to identify paraphrases and interactions for which no appropriate themes had been defined. After completing the task, the coder and the researcher met to discuss their experiences with the preliminary coding scheme.
The coders and researcher agreed on coding assignments for 9 of 10 paraphrases. Cohen’s kappa, an expression of inter-rater reliability, was 0.90 for all coded interactions and paraphrases (Lunn, 1998).
Results
Results concerning the first research question: What is the role of in-service science mentors during the AKCs meetings?
The role of in-service science mentors during the AKCs meetings was derived using thematic analysis of the qualitative observations (Braun & Clarke, 2006).
According to the analysis, it could be said that the role of science mentors during the PLCs meetings was as following:
· Facilitator: science mentors orchestrate the flow of meetings, setting agendas that focus on critical reflection and collaborative problem-solving as facilitators. They ensure that discussions remain productive and remain aligned with the goals of enhancing instructional practices and improving student learning outcomes. Effective facilitation involves managing group dynamics and drawing out insights from all participants, fostering an inclusive environment where diverse perspectives are valued.
Example from qualitative observation:
Mentor 3: "Today, let's focus on strategies to help students better grasp the process of photosynthesis. Who has tried different approaches in their classrooms recently?"
Preservice teacher A: "I've used models and diagrams to visualize the process, and students seem to understand better when they manipulate the models."
Mentor 3: "That's a great hands-on approach. How do you incorporate questioning to check their understanding during or after the activity?"
Preservice teacher A: "I ask questions like 'What role do the leaves play?' and 'How is energy transferred in photosynthesis.'"
Mentor 3: "Excellent. Have you noticed any particular misconceptions that students still hold? How do you address those?"
Preservice teacher B: "Some students think plants 'take in' sunlight for energy directly, rather than understanding the role of chlorophyll and chemical reactions."
Mentor 3: "Good observation. Thank you for sharing your experiences. It seems that combining models, questioning, and addressing misconceptions directly can enhance understanding. Perhaps we can develop a shared activity to implement in our classes. Would you be interested in collaborating on that?"
Quotation from semi-structured interviews with Mentor 3: "As a mentor, my role is to ensure that our discussions are not only reflective but also forward-thinking, focusing on actionable strategies for our classrooms."
· Knowledge resource: Mentors serve as repositories of knowledge, integrating current research and pedagogical strategies into discussions. They were responsible for keeping their colleagues informed about advancements in science education, including effective teaching methods, curriculum developments, and assessment practices. By providing evidence-based resources, mentors bridge the gap between theory and practice, which is crucial for successful implementation in the classroom. This highlights their dual role as both a facilitator of knowledge and an active participant in the group's learning process.
Quotation from semi-structured interviews with Mentor 2: A mentor comment, "I see myself as a resource for the group, sharing the latest research and methods in science education to enhance our collective practice." 
· Reflective practitioner: The mentors exemplify this practice by regularly engaging in self-assessment of their teaching methods. They demonstrate the importance of reflective practice, which not only helps enhance their teaching but also encourages mentees to examine their instructional strategies critically. They share personal experiences, lessons learned, and adjustments made in response to preservice science teachers' needs, thereby enriching the learning community's collective reflective practice.
Quotation from semi-structured interviews with Mentor 1: In a group reflection, a mentor said, "By openly reflecting on my own teaching, I hope to demonstrate how continuous self-assessment can lead to meaningful improvements."
· Peer coach: Mentors provided targeted, constructive feedback through a coaching lens. They were involved not only reviewing lesson plans and classroom strategies but also engaging in observational practices that identify strengths and areas for growth. They provided feedback through collaborative, emphasizing dialogue over evaluation, which helps foster a non-threatening environment conducive to growth and professional development of preservice science teachers.
Quotation from semi-structured interviews: A mentor state, "Feedback should be a dialogue, where we exchange ideas and challenge each other to refine our approaches for the betterment of preservice science teachers' development."
· Connector: Mentors played a vital role in building social and professional networks within the PLC community. They facilitate connections between preservice science teachers, helping to cultivate a sense of solidarity and shared purpose. This networking extends beyond the local PLC, fostering collaborative partnerships with external organizations, professional associations, and other educational communities that provide additional resources and support. This underscores the strategic importance of collaboration in enhancing the learning experiences of both mentors and preservice science teachers.
Quotation from semi-structured interviews with Mentor 4: During discussions about collaborative projects, a mentor quote, "Building a strong network among teachers is crucial; by connecting peers, we create a supportive environment where everyone benefits from shared knowledge." 
· Social-emotional and professional supporter: That included emotional support to preservice science teachers, helping to build resilience and confidence in their professional capabilities. They established supportive mentor-mentee relationship, which is essential for fostering a growth mindset, encouraging preservice science teachers to embrace challenges as opportunities for learning rather than obstacles to success. This support can manifest as encouragement during difficult times, celebrating successes, and providing reassurance that considers the stresses of teaching.
Example from observation:
Mentor 6:
"Let’s begin by sharing how you’re feeling about teaching science in your practicum. Any successes or challenges you’d like to discuss?"
Preservice Teacher D:
"I find it hard to engage students during experiments. Sometimes I feel anxious about whether I’m explaining concepts clearly."
Mentor 6:
"That’s a common challenge. Remember, science teaching is a skill that develops over time. It’s impressive that you’re trying new engagement techniques. Be kind to yourself—growth takes patience."
Preservice Teacher E:
"I’ve been struggling with classroom management during lab activities. I’m worried I’m not managing time well."
Mentor 6:
"Managing labs can be tricky, especially at first. It’s okay to feel uncertain. I encourage you to reflect on what worked and what could improve. You’re already showing great dedication. Reach out if you need strategies or just someone to talk to."
Preservice Teacher F:
"I sometimes feel overwhelmed trying to balance lesson planning, grading, and managing my confidence as a new teacher."
Mentor 6:
"Balancing everything is challenging, but remember, every experience helps you grow. You're not alone—consider peers or mentors for support. Taking time for self-care is also vital. Your well-being is essential for effective teaching."
Let’s keep supporting each other. Remember, it’s okay to ask for help, and sharing your feelings can lighten the load. We’re here to grow together—not just as science teachers, but as resilient educators."
Quotation from semi-structured interviews with Mentor 6: "Supporting each other through challenges is vital. My role is to offer encouragement and remind teachers of the impact their dedication has on students."
Results concerning the second research question: How do science mentors' participation in AKCs affect their mentoring abilities and skills?
To understand the effect of participation of in-service science teachers' mentors in PLCs on their mentoring abilities, semi-structured interviews with them were analyzed using thematic analysis methodology. The results of this analysis raised the following influences:
· Pedagogical skill development: Exposure of in-service science teachers' mentors in PLCs to diverse discourses, scenarios, strategies and pedagogical approaches fosters the refinement of instructional techniques tailored to diverse learner needs.
Quotation from semi-structured interviews with Mentor 7: "My participation in these fruitful meeting helped me to develop and advance my pedagogical skill on my personal professional line."
· Content knowledge advancement: Ongoing PLCs dialogue and shared resources contribute to mentors' mastery of scientific content, ensuring accurate and current guidance.
Quotation from semi-structured interviews with Mentor 8: "My participation in these fruitful meeting helped me to develop and advance my pedagogical skill on my personal professional line, now I am an expert mentor."
· Reflective practice and self-assessment: Collaborative discussions during PLCs encourage mentors to critically evaluate their mentoring practices, identify areas for improvement, and adopt evidence-based approaches.
Quotation from semi-structured interviews with Mentor 8: "I always made a reflective thinking about what I did in the academia Kita weekly meeting, afterword I include modifications that influences my role within these meeting and my discourse with the whole participants in these meetings."
· Networking and collaborative growth: Building relationships within the academia Kita community PLCs creates opportunities for these in-service science mentors to peer support, resource sharing, and collaborative problem-solving, thereby strengthening overall mentoring capacity.
Quotation from semi-structured interviews with Mentor 9: "I succeeded to establish many networks collaborative with the whole participants of academia Kita community, either the preservice science teacher, other in-service science mentors from my school and the academic supervisor as well."
· Increased professional confidence: Continuous engagement bolsters in-service science mentors' confidence and motivation, leading them to more proactive and effective mentoring behaviors.
Quotation from semi-structured interviews with Mentor 10: "My participation in these weekly meetings increased myself and my professional confidence along my personal professional line."
Results concerning the third research question: What are the changes, if any, that are advised to make to the learning community model according to science mentors?
To understand the changes, if any, that in-service science mentors advised to induce to the academia Kita communities' model, semi-structured interviews with them were analyzed using thematic analysis methodology. The results of this analysis raised the following insights:
· Implementation of regular and structured meeting protocols: science mentors recommended to stablish a regular and structured meeting protocols to foster sustained engagement, continuity, and operational coherence within the community.
Quotation from semi-structured interviews with Mentor 5: "I prefer a clear protocol for the whole meetings, because this enable me act more clearly and understand my role very meeting and every session."
· Provision of targeted professional development: science mentors asked for specialized prior professional development workshops and training sessions tailored to address specific mentoring challenges, content areas, or pedagogical techniques promotes deeper expertise.
Quotation from semi-structured interviews with Mentor 6: "I would like to get prior professional development course during the summer in order to get more prepared prior to the start of the mentoring program and these PLCs meetings."
· Promotion of collaborative and cross-disciplinary interactions: science mentors raised an idea of facilitating broader networking with other, maybe nearby, similar schools to build a collaborative opportunity among mentors from these network school that can diversify perspectives, enrich resources, and foster innovative approaches.
Quotation from semi-structured interviews with Mentor 7: "I suggest making a network meeting with other nearby parallel science in-service mentors, from another nearby schools, in order to boarder my experiences and exposure to another mentoring visions and ideas"
Discussion and Conclusions
A new ear of in-service teachers' professional development (PD) and skills attainment that request the teacher to learn, acquest and professionally develop while doing (Postholm, 2012; Hardy, 2010). PLCs are an important platform for in-service PD and preservice preparation programs (Lee et al., 2022; Penner-Williams et al., 2017), they play an important role in educational field in general and in science education in particular (Eylon et. al., 2020; Dogan et. al., 2016; Richmond & Manokore, 2011). Many researchers found that these PLCs induced change in science teaching practices, disciplinary content knowledge and pedagogical content knowledge of K–12 science teachers (Dogan et. al., 2016). In the current study it is found that a kind of PLCs called AKCs likely enable in-service science mentors to gain and develop mentoring skills during the mentoring of preservice science teachers from one side, and without prior participation in PD courses. 
The current study investigated the development of mentoring skills of in-service science mentors who act as an important participants of PLCs called AKCs. It is found that AKCs are likely enabled those in-service science mentors to gain and develop mentoring skills during the mentoring of preservice science teachers from one side, and without prior participation in any preparatory PD courses. More specifically, in-service science teachers found that these AKCs meeting provide them with many skills, such as coaching, facilitating, fractionating, etc., that were do not have it prior to their participating in the Academia Kita weekly meetings.
Battersby and Verdi (2015) highlighted the importance of PLCs for the development of teacher-led professionalism, it may be imperative to examine emergent professional identities and teaching culture through reflective dialogues, Hudson (2013) found that participation of in-service mentors is PD an important parameter that  can help them to quality mentoring of preservice teachers through explicit mentoring practices. In the current study, it seems that AKCs meetings succeeded to improve mentoring abilities and skills of in-service science mentors without providing them with a mentoring capacity building PD. The development and improvements of mentoring skills were likely because of the productive and fruitful conversation that took place between the AKCs community candidates either the in-service mentors themselves, preservice science teachers and the academic supervisor. It could be said that this AKCs provided a suitable and sufficient platform for professional development of mentoring profession as a solo program.
Fleming et. al (2013) in their study that included 283 mentor-mentee mentoring relationships, founded that mentoring relationships between mentor-mentee include six skills of competencies, namely: (a) Maintaining effective communication, (b) Aligning expectations, (c) Assessing understanding, (d) Fostering independence, (e) Addressing diversity and (f) Promoting professional development. They highlighted the importance of understanding the mentoring competencies that affect the mentor-mentee interactions and the effectivity of the training progression. Academia Kita program shaped the role of in-service science mentor in seven categories, namely: (a) Facilitator, (b) Knowledge resource, (c) Reflective practitioner, (d) Peer coach, (e) Connector, and (f) Social-emotional and professional supporter.
One of the most interesting findings of the current study is that in-service science mentors had gained social-emotional learning skills (SEL), these skills constructed the up-to-date and current trend in educational systems nowadays (Malti, & Noam, 2016; Martinez-Yarza et. al., 2024; McIntosh et. al., 2021). These teachers indicated that they were not sensitive to SEL prior to their participation in AKCs, moreover, they indicated that they did not realize that these skills are a vital component that mentor must possess to act efficiently as a productive and influenced mentor.
Currently we face a new trend in science education preservice mentoring that required the mentors to be updated and possess a diverse skills, either than content knowledge (CK) or pedagogical content knowledge (PCK) (Bradbury, 2022), it could be said that AKCs as stand-alone special model of mentoring capacity building was an effective space for providing in-service science mentors the required, efficient and holistic skills to make them effective, influenceable, and productive science mentor toward their preservice science teachers during the mentoring progression.
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