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Abstract: In Mathematics, Geometry remains one of the most challenging subjects within the mathematics curriculum, 

particularly at the middle school level in the Bermuda education system, where students’ academic achievement consistently 

falls below expected standards in the geometry strand. This paper investigated teachers' perception on geometry instruction 

and professional development (PD).  This qualitative case study employed semi-structured interviews with five middle school 

mathematics teachers to collect data. The findings of this study indicate that limited access to content-specific PD, a lack of 

collaboration, and varying levels of teacher self-efficacy significantly impact instructional effectiveness in delivering 

geometry instruction. The study recommends implementing sustained, team-based, content-focused PD to improve teachers' 

skills and boost student outcomes. 
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I. INTRODUCTION 

 

Mathematics education plays a crucial role in 

developing and building students' problem-solving and 

analytical skills. However, geometry remains a difficult 

subject for both pupils and teachers. It requires spatial 

reasoning, visualisation, and deductive logic, which can be 

challenging for students with weak foundational knowledge 

of geometric concepts. Student confidence, ability and 

teachers' pedagogical expertise and knowledge influence how 

effectively geometry content is conveyed. The research 
shows that teacher self-efficacy significantly influences 

classroom activities and student outcomes in successfully 

completing geometry tasks.  

 

In Bermuda, evaluation records show ongoing poor 

performance in geometry at the middle school level. These 

problems mainly relate to teaching methods, teacher training, 

and student readiness.  An analysis of Bermuda Common 

Assessment data from 2015 to 2017 reveals that student 

achievement in geometry remained consistently low 

(Ministry of Education, 2017). Likewise, an assessment of the 
Cambridge International Checkpoint Examination for Middle 

School Year Three (M3) finds that only half of the students 

scored 2.0 or higher, with just 27% achieving 3.0 or higher in 

mathematics (Ministry of Education, 2017). According to 

Cambridge Checkpoint's scoring scale, which ranges from 0 

to 6.0, around 73% of students scored below 50, highlighting 

a significant gap in mathematics achievement at this level, 

especially in the geometry strand, when compared to other 

strands in the examination.  

 

Wang and Su (2015) highlighted that a major obstacle 

to students mastering geometry is its instruction through 

deduction based on proofs. This method can hinder students 

from organising and justifying their responses. Studies 

indicate that educators with high self-efficacy tend to spend 

more time and effort on students, implement innovative 

teaching approaches, and are more willing to take 

responsibility for students' performance compared to 

educators with low self-efficacy (Carrillo-Yañez et al., 2018). 

One school administrator stressed that teachers need to 

improve their teaching methods to better involve students in 
the practical application of geometry. Likewise, a senior staff 

member observed that teaching remains too abstract, 

preventing students from solving geometric problems. This 

gap between teaching and learning has become a concern for 

mathematics teachers, curriculum planners, parents, school 

principals, and other key stakeholders. 

 

Geometry teachers at the middle school level face a 

range of challenges. These include limited content 

knowledge, difficulties in applying suitable pedagogical tools 

to help students connect their learning to real-world 
situations, and a lack of confidence in organising engaging 

learning activities (Carrillo-Yañez et al., 2018). Middle 

school mathematics teachers in Bermuda also encounter 

issues such as limited professional development (PD) 

opportunities and systemic support, largely because the 

Department of Education does not appoint a dedicated 

mathematics education officer. Consequently, school leaders 

and in-school content leaders are essential for PD and 

instructional coaching responsibilities. Research indicates 

that with proper support, teachers become more confident and 
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secure in their content knowledge and teaching strategies 

(Sanders, 2016). 

 

Apart from questions about their own self-efficacy, 

mathematics teachers in Bermuda's middle schools face the 

challenge that students arrive with varying levels of 

preparation in mathematics, depending on their primary 
school experiences. A significant percentage of students enter 

middle school with a score below 2.0 on the Cambridge 

Checkpoint Examination, indicating their ability to solve 

problems in numbers, algebra, statistics, and geometry. While 

mathematical skills develop gradually from primary to 

middle school, students with weak foundations often struggle 

to grasp advanced geometry concepts, leading to frustration 

among students and difficulties for teachers. The presence of 

students with different ability levels within a single classroom 

further complicates instruction, as teachers must differentiate 

their lessons to meet the needs of students with diverse 

abilities (Gökkurt et al., 2015). 
 

Good geometry teaching should build on prior 

knowledge and include real-life applications that are 

meaningful to enhance understanding (Tutak and Adams, 

2017). By demonstrating a strong grasp of the content in the 

field of geometry, teachers can give students the opportunity 

to develop constructive knowledge through interaction with 

tangible objects and assignments in their surroundings 

(Taylor, 2017). Students should then be encouraged to 

consider problem-solving strategies and discuss their issues 

with peers as they develop ownership of their learning and 
become self-correcting (Sanders, 2016; Johnson, 2019). To 

develop robust geometric reasoning and structural skills in the 

classroom, educators must have both a solid background in 

their subject matter and pedagogical expertise specific to 

teaching geometry and mathematics in general (Tutak and 

Adams, 2017; Lee, 2020). Lacking the ability to effectively 

translate content knowledge into instructional practice, 

teachers might possess theoretical understanding but fail to 

demonstrate effective teaching methods, which could 

negatively impact lesson planning and classroom 

management (Taylor, 2017; Chen, 2018). 

 
This paper investigates key factors influencing 

geometry learning and teaching in middle schools, focusing 

on teachers' self-efficacy and their perspectives on geometry 

instruction. It explores how teacher confidence and 

competence might be limited, how these limitations affect 

student outcomes, and whether professional development can 

effectively boost teacher self-efficacy and classroom teaching 

(Smith and Rodriguez, 2021). Teachers should possess a 

comprehensive understanding of the entire mathematics 

curriculum rather than focusing solely on isolated topics 

(Tutak and Adams, 2017). Such extensive knowledge enables 
teachers to make meaningful connections across various areas 

of mathematics and integrate these links into their geometry 

lessons (Soldano and Sabena, 2019; Harris, 2022). Educators 

with strong content knowledge are better prepared to set 

enriching learning objectives and design lessons that foster 

student success. This deep understanding is particularly vital 

in geometry, a subject with many real-world applications, 

which teachers lacking confidence in instructing may 

overlook (Lee and Patel, 2020). 

 

Mentoring and coaching involve professional 

development that is essential for enhancing the skills and 

effectiveness of mathematics teachers in the classroom. As a 

key pillar of educational best practices, PD provides a well-
structured and supportive environment where teachers can 

refine their instructional methods and improve their 

qualifications (Darling-Hammond et al., 2017; Avalos, 

2019). Furthermore, PD serves as a platform to introduce new 

learning initiatives, programmes, and innovations that 

promote teamwork and capacity-building within the educator 

community (Sanders, 2016; Zhao and Frank, 2021). 

 

 Research Question  

 What resources or supports do teachers need to improve 

their self-efficacy when teaching geometry at the middle 

school level? 

 

II. REVIEW OF LITERATURE 

 

Effective lesson planning, perseverance through failure, 

flexibility, and responsiveness to diverse student needs define 

teachers with high confidence in mathematics (Taştan et al., 

2018; Kim and Park, 2021). To foster this confidence, school 

administration should cultivate a positive culture that offers 

professional development and constructive feedback, as 

support and recognition are essential for boosting teachers' 

self-efficacy and motivation (Aldridge and Fraser, 2016; 
Martinez, 2020). Conversely, a lack of such support or 

negative administrative feedback can reduce teachers' 

motivation, which directly impacts the quality of instruction 

and student achievement (Aldridge and Fraser, 2016; 

Dofkova and Kvintova, 2017; Taştan et al., 2018). 

 

Professional development (PD) is crucial for enhancing 

teachers' skills, knowledge, and expertise, which directly 

improves the teaching and learning process (Sanders, 2016; 

Liu and Hall, 2020). PD can be delivered through individual 

coaching and mentoring or in group sessions, supporting both 

personal professional growth and overall development 
(Darling-Hammond et al., 2017). Through PD, teachers are 

encouraged to see themselves as growth-oriented, set high 

expectations for themselves and their students, and improve 

their teaching strategies. Additionally, PD serves as a means 

to implement new school, district, or state educational 

programmes, policies, and initiatives, promoting best 

practices through collaborative planning, knowledge sharing, 

and systematic capacity building (Darling-Hammond et al., 

2017; Carter and Francis, 2019). 

 

Ongoing professional development (PD) is essential for 
ensuring that teachers stay current with knowledge and 

instructional skills, keeping them relevant amid evolving 

education practices (Darling-Hammond et al., 2017; Zhao, 

2021). In the field of mathematics education, PD often occurs 

through in-service training, providing teachers with 

opportunities to improve their content knowledge and 

pedagogical skills (Sanders, 2016; Johnson and Lee, 2020). 

This development can take place with or without the 
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involvement of formal professional organisations, such as 

conferences, specialised courses, and advanced academic 

programmes, all aimed at enhancing teacher effectiveness and 

student achievement (Sanders, 2016; Brown and Smith, 

2019). 

 

Professional development (PD) occurs in organised 
learning environments aimed at enhancing teachers' content 

knowledge and refining their pedagogical skills (Peker, 2016; 

Akbari, 2020). Content-focused PD provides teachers with a 

deeper understanding of subject matter and increases their 

confidence in delivering instruction. Furthermore, PD fosters 

a professional community of practice where educators can 

share strengths and challenges, seek advice, and reflect to 

improve themselves (Darling-Hammond et al., 2017; Nguyen 

and Tran, 2021). Teachers who receive regular support and 

mentoring through such professional learning show genuine 

improvement in their teaching performance and overall 

growth. 
 

Pedagogical professional development (PD) aims to 

promote best practices in teaching and learning by supporting 

teachers in delivering effective classroom lessons (Aldridge 

and Fraser, 2016; Harris and Brown, 2020). Since pedagogy 

combines both an art and a science of teaching, ongoing 

guidance on subject content and teaching strategies helps 

teachers plan more effectively and build their confidence in 

their teaching. PD can be tailored to the specific needs of 

individual teachers, often with the support of specialised 

coaching and mentoring provided by trained educators or 
school administrators (Darling-Hammond et al., 2017; Kim 

and Park, 2021). This involves a deliberate exchange of 

experience and evidence-based teaching techniques, which 

enhances teachers' professionalism and overall performance 

through mentoring (Darling-Hammond et al., 2017; Zhao and 

Qian, 2022). In mathematics, professional development 

is essential for equipping teachers with the skills and 

expertise needed to clearly communicate mathematical 

concepts to students (Sanders, 2016; Li and Wang, 2020). 

Effective mathematical communication requires teachers to 

possess strong content knowledge and high pedagogical 

competence (Rahmi et al., 2017; Johnson and Lee, 2019). 
When teachers feel empowered and confident in their 

mathematical abilities, they are more likely to foster engaging 

discussions and inquiry-based problem-solving rather than 

simply relying on textbook answers (Dofková and Kvintová, 

2017; Martinez and Chen, 2021). Conversely, teachers who 

lack confidence or competence tend to deliver lessons with 

lower expectations, which can negatively affect not only the 

quality of instruction but also students' performance in 

mathematics (Zee & Koomen, 2016; Brown and Patel, 2020). 

 

The level of both subject knowledge and pedagogy 
possessed by teachers also plays a crucial role, directly 

influencing their competence in mathematics and their 

intellectual performance in the classroom (Alrajhi et al., 

2017; Lee and Kim, 2020). Although teachers' attitudes 

towards mathematics can have both direct and indirect effects 

on student performance, the importance of content knowledge 

as an intermediary variable varies depending on instructional 

conditions (Tella, 2017; Johnson & Park, 2019). One of the 

most effective drivers of teacher development and confidence 

is the feeling of mastery over mathematical experiences 

(Peker, 2016; Chen and Zhao, 2021). When teachers are 

supported through continuous professional development 

(PD), they are better equipped to plan lessons strategically 

and set higher expectations for both themselves and their 

students (Desimone & Pak, 2017; Nguyen, 2020). PD 
provides an excellent foundation for developing teacher self-

efficacy and fostering growth in knowledge, skills, and 

reflective practice, which in turn improves instructional 

effectiveness (Epstein and Willhite, 2017; Yoo, 2016; Carney 

et al., 2016). Consequently, mathematics teachers with 

enhanced knowledge and confidence tend to be more self-

assured, more likely to employ effective teaching techniques, 

and to achieve higher student success rates (Peker, 2016; 

Harris and Brown, 2021). Self-efficacy influences teachers' 

perceptions and approaches to tasks, affecting their capacity 

to organise, implement, and successfully reach instructional 

goals (Alrajhi et al., 2017; Peker, 2016; Zimmerman et al., 
2017; Martinez and Lee, 2022).  

 

Content knowledge by teachers and pedagogical skills 

play a crucial role in ensuring that students achieve success 

in geometry (Speer et al., 2015; Johnson and Lee, 2020). 

Middle school is a key period in students' mathematical 

development because it is when they start to form opinions 

and understandings about geometric concepts (Aktaş and 

Ünlu, 2017; Kim and Park, 2021). These early thoughts 

significantly influence how students solve mathematics 

problems later in life. Therefore, it is important to present 
geometry and other mathematical sciences in ways that are 

relatable, concrete, and connected to real-life applications of 

mathematics to tackle negative attitudes towards maths and 

to foster a more confident, engaged, and practical approach to 

studying mathematics (Aktaş and Ünlu, 2017). 

 

Numerous studies have been conducted to identify 

effective strategies for addressing the challenges faced by 

mathematics teachers, particularly in teaching geometry. The 

research aims to find approaches that engage and challenge 

students while fostering the development of their skills and 

interests in middle school (Hattie and Donoghue, 2016; Aktaş 
and Ünlu, 2017). It has also examined the ongoing relevance 

and effectiveness of traditional instructional methods in the 

modern classroom, emphasising that mathematics and 

geometry teaching require substantial adaptations. In 

response, studies have incorporated technology—including 

interactive whiteboards, educational software, smartphones, 

and computers—to create more engaging and accessible 

learning experiences. There is support for the idea that using 

these technological tools enhances students’ interest, deepens 

understanding, and leads to significant improvements in 

achievement and success rates in mathematics and geometry 
(Zhao and Frank, 2021; Johnson and Lee, 2020). 

 

Although improving student performance has been a 

key priority, teachers are also crucial stakeholders who 

deserve support. PD programmes focus on enhancing 

teachers' skills, providing them with resources and methods 

that help them tackle challenges in the mathematics 

classroom (Darling-Hammond et al., 2017; Liu and Hall, 



Volume 11, Issue 3, March – 2026                               International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                            https://doi.org/10.38124/ijisrt/26mar1578 

 

 
IJISRT26MAR1578                                                           www.ijisrt.com                                                                                       2475        

2020). The considerable investment in teacher development 

aims to strengthen teachers' ability to promote geometrical 

thinking, which benefits both teaching and student 

engagement. These programmes help achieve better student 

outcomes by training teachers to be more confident and 

skilled when delivering geometry lessons or ensuring learners 

develop a strong foundation in mathematics and geometry 
that will serve them well in the future (Johnson and Lee, 

2020; Zhao and Qian, 2022). 

 

Professional development (PD) is a crucial process for 

the continuous growth and improvement of teachers. When 

carefully organised, PD also provides educators with the 

knowledge and skills needed to meet the learning needs of 

students with disabilities and challenges, ensuring they can 

remain competent in their practice and even excel (Darling-

Hammond et al., 2017; Avalos, 2019). Furthermore, PD 

encourages teachers to reflect on and enhance their teaching 

strategies, resulting in more meaningful classroom 
interactions and maximising students' learning potential. This 

paper discusses three key aspects of PD for mathematics 

educators: active engagement among adult learners, 

collaborative practices, and effective instruction in 

developing specific skills (Desimone, 2011; Zhao and Frank, 

2021). 

 

Professional development (PD) collaboration enables 

educators to enhance existing knowledge and gain new skills 

that might not be covered during initial training (Darling-

Hammond et al., 2017; Kim and Park, 2021). Besides 
personal growth, PD also supports school administrations, 

education boards, and the Department of Education in 

retaining high-performing teachers and mentoring future 

leaders in education. At organisational level, PD helps 

develop human capital capable of adapting to evolving 

educational needs. It improves the effectiveness of 

educational delivery by promoting best practices among 

classroom teachers, content leaders, and school 

administrators (Avalos, 2019; Johnson & Lee, 2020). The 

purpose of this qualitative case study is specifically to 

examine the needs of middle school mathematics teachers in 

Bermuda regarding their professional development and how 
this support could enhance teachers' self-efficacy and student 

achievement in geometry. 

 

 Effective PD 

The most effective way to enhance teachers' self-

efficacy is by emphasising their capacity to assist students in 

learning geometry (Simamora and Saragih, 2019; Li and 

Wang, 2020). For mathematics teachers, successful 

professional development (PD) involves creating lessons and 

sessions tailored to their specific instructional needs, ensuring 

they are relevant and applicable in the classroom (Sims & 
Fletcher-Wood, 2021; Johnson & Lee, 2020). High-quality 

PD also incorporates a planning process that involves 

teachers, supports their professional interests, and actively 

develops their subject and pedagogical knowledge, ultimately 

increasing their confidence and effectiveness in teaching 

mathematics (Darling-Hammond et al., 2017; Jacob et al., 

2017; Zhao and Frank, 2021). 

 

Professional development (PD) in mathematics is most 

effectively improved through high-quality, sustained 

engagement that focuses on content and pedagogy, research-

based practices, and mindsets that foster teachers' growth and 

self-efficacy (Darling-Hammond et al., 2017; Jacob et al., 

2017; Kim and Park, 2021). Conceptually, effective PD can 

be understood as comprising three interconnected 
components: content, context, and process (Darling-

Hammond et al., 2017; Desimone and Pak, 2017). The 

content element encompasses the knowledge and skills 

shared during PD, including both subject-matter expertise and 

instructional techniques (Drossel et al., 2017; Zhao and 

Frank, 2021). These factors collectively support the idea that 

PD not only enhances teachers' competencies but also leads 

to sustainable changes in classroom practice and student 

learning outcomes (Vangrieken et al., 2017). 

 

Within the context of professional development (PD), 

content refers to the knowledge and skills being taught, while 
context denotes the setting in which learning occurs, and 

process relates to the methods used to implement the PD 

session (Almuhammadi, 2017; Li and Wang, 2020). These 

three dimensions align with the TPREP Standard 2: 

Demonstrate Knowledge of Content and Curriculum, which 

is supported by the Bermuda Department of Education to 

promote effective classroom practices. PD among 

mathematics teachers and content leaders fosters a culture of 

knowledge sharing and encourages collaborative practices, 

while also exposing educators to new instructional 

perspectives (Lotter et al., 2020; Johnson and Lee, 2021). 
However, relying solely on traditional workshop-based PD 

may limit its effectiveness, as these methods are often passive 

and do not require teachers to become active learners, instead 

of encouraging them to draw on their prior knowledge and 

classroom experiences (Shernoff et al., 2017; Zhao and Qian, 

2022). 

 

The success of professional development (PD) as an 

effective method in achieving its goals largely depends on 

how effectively its planning, preparation, and implementation 

are conducted (Mohr and Shelton, 2017; Kim and Park, 

2021). Well-designed PD can help foster a positive attitude 
towards growth among mathematics teachers and content 

providers, while also impacting student achievement in the 

classroom (Jacob et al., 2017; Zhao and Frank, 2021). 

Teamwork among middle school mathematics teachers is a 

crucial element that can improve instruction, and it is vital to 

ensure that all middle school mathematics teachers engage in 

PD programmes (Akkuş & Karakaya, 2020; Johnson and Lee, 

2020). By sharing new ideas, knowledge, skills, and best 

practices, teachers become more empowered to support their 

professional beliefs and self-efficacy, ultimately becoming 

more effective in teaching mathematics at the middle school 
level (Lotter et al., 2020; Martinez and Chen, 2022). 

 

 Ineffective PD 

Professional development (PD) is most effective when 

teachers have the chance to discuss meaningful issues, 

participate in practical activities, collaborate on projects, and 

enhance their professional knowledge (Pérez-Foguet et al., 

2018; Li and Wang, 2020). Conversely, fragmented, poorly 
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organised, or poorly designed PD is unlikely to reach its 

intended results (Van der Klink et al., 2017; Johnson & Lee, 

2020). Programmes that ignore teachers' subject knowledge, 

age groups, and prior professional experiences are especially 

ineffective. Generic approaches to PD cannot be successfully 

used to support meaningful learning or classroom practice, as 

they often miss the specific support each individual needs for 
professional development. 

 

Professional development (PD) in mathematics can 

sometimes lack focus on specific issues unless teacher 

development is driven by content. PD is most effective when 

it directly addresses the needs and challenges of mathematics 

as an instructional strategy (Jin et al., 2019; Kim and Park, 

2021). During PD, it is important to design programmes that 

consider the target group, their current knowledge and 

experiences, and how the training will be delivered. 

Recognising the differences between adults and students, 

adult learners tend to bring their prior knowledge and real-life 
experiences into the learning process; without a clear link 

between PD and current practice, the information may be 

difficult to encode and recall effectively (Knowles et al., 

2015; Zhao and Frank, 2021). 

 

 Active Engagement of Adult Learners 

Adult learners do not engage well without control and 

choice in their learning experiences, which helps them take 

ownership of their learning process (Knowles et al., 2015; 

Kim and Park, 2021). To support this, professional 

development (PD) must be relevant, include interactive 
learning and involve assignments that promote exploration 

and practice. Another key aspect of effective PD is 

considering adult learners' prior experiences and education 

levels, providing timely feedback, and enabling practitioners 

to learn from mistakes while connecting the material to real-

life emotional contexts (Housel, 2020; Zhao and Frank, 

2021). The primary motivation for adult learners is a sense of 

achievement, especially through practising solutions to real-

world issues or areas where they have limited experience. 

Therefore, PD must be sensitive to participants' personal 

needs. As education increasingly focuses on 21st-century 

skills, PD offers educators the means to teach these essential 
skills, including knowledge, strategies, and technological 

competencies required for the modern classroom (Koh et al., 

2019; Johnson and Lee, 2020). 

 

Educators should recognise that self-efficacy is essential 

for maintaining an effective mathematics classroom, which is 

further strengthened when teachers engage as active learners 

themselves (Kutaka et al., 2017; Li and Wang, 2020). A key 

priority for policymakers is establishing ongoing learning 

opportunities and professional development programmes that 

empower mathematics teachers, as this significantly impacts 
students' performance (Kutaka et al., 2017; Johnson and Lee, 

2020). Active participation in PD helps educators optimise 

teaching methods, develop professional skills, and ultimately 

enhance student outcomes. In this way, professional 

development becomes a crucial tool that the education system 

should utilise to support teachers in improving their 

performance and efficiency (Kutaka et al., 2017; Zhao and 

Frank, 2021). 

Learning is most effectively achieved through active 

participation that fully involves learners, encouraging them to 

share ideas and engage in problem-solving. This approach 

promotes sharing opinions, analysing case studies, role-

playing, and meaningful discussions (Khan et al., 2017; Li 

and Wang, 2020). Successful active learning depends on four 

key elements: careful planning of instructions, delivering 
professional presentations, observing peers, and conducting 

collaborative discussions (Desimone and Pak, 2017; McGee 

and Nutakki, 2017; Zhao and Frank, 2021). Involvement of 

educators in ongoing professional development as part of 

active learning has been shown to enhance their content 

knowledge and improve classroom outcomes 

(Almuhammadi, 2017; Kim and Park, 2021). As active 

participants in such professional development, educators 

acquire the skills and competencies necessary to excel in their 

teaching and to emerge as leadership figures and expert 

educators in the field of mathematics. 

 
 Adult Learners and Their Learner-Centred Approaches. 

A student-centred approach actively engages learners in 

their education (Yasmin et al., 2017; Kim and Park, 2021). 

This method is particularly effective with adult learners, who 

can draw on prior knowledge, career experience, and personal 

impressions to link new concepts to what they already know 

(Lojdová, 2019; Yasmin et al., 2017; Zhao and Frank, 2021). 

The interests, needs, and expectations of adult learners should 

be considered when designing professional development to 

make it as engaging and relevant as possible (Mohr and 

Shelton, 2017; Powell and Bodur, 2019; Johnson and Lee, 
2020). Learner-centred professional development enables 

participants to find meaning in the content independently, 

resulting in a better understanding and more effective 

application of new knowledge in practice (McDonough and 

De Vleeschauwer, 2019; Paquette and Trudel, 2018; Avalos, 

2019). 

 

 Collaborative Learning 

The concept of collaborative learning in education 

involves educators and students working together to solve 

problems and share ideas (Major, 2020; Li and Wang, 2020). 

This method encourages higher-order thinking, self-
regulation, leadership skills, and effective communication, 

which contribute to increasing self-efficacy within 

educational settings (Zheng et al., 2019; Kim and Park, 2021). 

Successful collaborative learning is characterised by strong 

leadership, clearly assigned roles within sub-groups, the 

ability to work consistently and coordinate efforts, 

meaningful and ongoing communication, shared resources, a 

focus on common goals, and dedication to overall success 

(Brown and Poortman, 2018; Zhao and Frank, 2021). The 

framework of collaborative leadership shows that teachers, 

staff, parents, students, and school administrators work 
together to address educational challenges and foster an 

environment that benefits and involves everyone to promote 

the learning process broadly (Preston & Barnes, 2017; 

Johnson and Lee, 2020). To sustain the development of their 

knowledge in content, teaching strategies, and ultimately 

student achievement, teachers must continually participate in 

professional learning communities and collaborate (Preston 

and Barnes, 2017; Avalos, 2019). 



Volume 11, Issue 3, March – 2026                               International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                            https://doi.org/10.38124/ijisrt/26mar1578 

 

 
IJISRT26MAR1578                                                           www.ijisrt.com                                                                                       2477        

III. METHODOLOGY 

 

Semi-structured interviews with each participant served 

as the primary method of data collection in this study, 

utilising open-ended questions to gather detailed information. 

These questions are particularly effective in qualitative 

research because they prompt respondents to provide in-
depth, firsthand accounts and elaborate on their experiences 

and approaches (Ravitch and Carl, 2016; Creswell and Poth, 

2018). In this research, the questions enabled participants to 

describe in detail the strategies and methods they use when 

teaching geometry to middle school learners (Driscoll, 2011; 

Gaus, 2017; Kim and Park, 2021).  

 

The data were systematically processed to strengthen 

the study's credibility and validity, ensuring saturation and 

meaningful interpretation of the findings (Amankwaa, 2016; 

Sanjari et al., 2014; Yin, 2018). One primary source of data 

was the interview, which offered insights into participants’ 
views on teaching and learning geometry in the middle school 

classroom, following ethical considerations regarding 

research involving human subjects (Creswell, 2012; 

Rosenthal, 2016).  

 

The interviews were conducted after obtaining approval 

from the Walden University Institutional Review Board 

(IRB) and permission from the Bermuda Ministry of 

Education regarding ethical research conduct involving 
human subjects (Creswell, 2012; Rosenthal). Interviews are 

an effective approach in qualitative research, as they facilitate 

open-ended questions and discussions that can yield vital 

information for this study (Vasileiou et al., 2018; Yin, 2014). 

 

IV. RESULTS AND DISCUSSION 

 

Three major themes emerged from the data: 

 Limited access to geometry-specific professional 

development. 

 Lack of collaboration among teachers. 

 Variations in teachers’ self-efficacy. 

 

Table 1 Teachers Reported that Existing PD Programmes were too General and did not Address Specific Challenges in Teaching 

Geometry. 

Theme Description 

PD Gaps Lack of geometry-focused training 

Collaboration Minimal teacher interaction across schools 

Self-Efficacy Differences in teacher confidence 

 

The research findings highlight a significant deficiency 

in professional development (PD) specifically aimed at 

middle school geometry on the island. Furthermore, there is 

limited collaboration among mathematics teachers across 

schools, which restricts knowledge sharing. Effective PD 

should be designed to help teachers deepen their 
understanding of content and acquire practical skills for 

instructing students in mathematics (Darling-Hammond et 

al., 2017; Li and Wang, 2020). Continual, targeted PD keeps 

educators updated on the latest teaching methods, aligns them 

with best practices, and enables them to respond to changing 

classroom challenges. Additionally, PD can boost both 

individual and collective self-efficacy perceptions among 

teachers, which directly influence motivation, instructional 

decisions, and classroom performance (Zambo and Zambo, 

2008; Bandura, 1977; Kim and Park, 2021; Johnson and Lee, 

2020). Higher teacher self-efficacy, fostered through ongoing 

and contextually relevant PD, is closely associated with 
improved student performance, highlighting the importance 

of continuous, team-based, content-specific professional 

learning initiatives. 

 

It was observed that there was a notable lack of 

collaboration among middle school mathematics teachers in 

Bermuda. The element of collaborative partnership is a 

crucial aspect of the teaching profession as it offers teachers 

opportunities to undertake joint activities, plan, discuss, 

inquire, support each other, and implement best practices in 

the classroom (Jaworski et al., 2017; Li and Wang, 2020). 
Collaboration between teachers has a direct connection to 

school improvement and improved academic achievement for 

students because it fosters consistency and alignment in 

instructional goals (Jackson et al., 2017; Zhao and Frank, 

2021). The capacity of educators to communicate openly and 

collaboratively enhances the harmonisation of teaching 

strategies and objectives, increasing the chances of attaining 

shared academic outcomes (Reeves et al., 2017; Johnson and 

Lee, 2020). Furthermore, educators with high self-efficacy 
are more active in planning, designing, and organising 

teaching; those inclined to collaborate are more receptive to 

new strategies, willing to set ambitious goals, and skilled at 

overcoming obstacles (Schipper et al., 2018; Kim and Park, 

2021). 

 

V. CONCLUSION 

 

This paper highlights the fundamental role of effective 

teacher support systems to improve geometry teaching in 

Bermuda middle school. The results reveal that the current 

programs on professional development are insufficient in 
addressing the needs of mathematics teachers in terms of their 

specialized requirements, in geometry to be precise. 

 

Professional development should be ongoing, goal-

focused, and subject-specific to continually improve student 

outcomes, which rely on strong and enduring content 

knowledge and the use of effective teaching strategies. 

Building networks among all teachers can further enhance 

professional development by encouraging idea exchange, 

collaborative problem-solving, and self-reflection. 

 
Furthermore, PD programmes must conform to adult 

learning standards, actively engage educators, and enable 

them to effectively apply new techniques in their classrooms. 
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By intentionally improving and reinforcing teacher self-

efficacy through targeted support and high-quality 

professional development experiences, teachers will be better 

prepared to deliver more confident and effective instruction, 

ultimately leading to enhancements in student achievement in 

geometry (Darling-Hammond et al., 2017; Zhao and Frank, 

2021; Kim and Park, 2021). 
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