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ABSTRACT

South Africa’s education system, which experienced segregation during apartheid, has
since adapted to democracy. However, mathematics teachers face challenges such as
instructional approaches and a lack of understanding of abstract mathematical ideas.
These issues can lead to poor performance and hinder scholastic achievement. Curriculum
instruction and continuing professional teacher development (CPTD) are crucial for
addressing these challenges. Addressing these issues requires a holistic approach,
including instructional methods, assessment strategies, and support mechanisms tailored
to students’ needs. This study investigated the relationship between CPTD and
mathematics teaching effectiveness in the intermediate phase. Survey data from IPMTs in
Chris Hani East showed a significant association between CPTD's perceived importance
and confidence in implementing effective teaching strategies. The results reject the null
hypothesis that IPMTs do not require CPTD to improve productivity and mathematical
performance. The study also found that all IPMTs, regardless of experience or confidence
levels, can benefit from CPTD. The findings suggest that CPTD should be
institutionalized as a mandatory component of teacher development programmes, and that
professional development initiatives should build confidence in applying new strategies.
The paper contributes to scholarship by informing policy-makers of the importance of
CPTD to enhance the skills of mathematics teachers which in turn improves mathematical
performance.
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INTRODUCTION

South Africa’s educational system went through segregation during the apartheid but this changed after
South Africa attained independence in 1994.! Consequently, once South Africa achieved democracy in
1994, the country turned to implementing new policies to address the legacy of apartheid.? Given this, the

! J. Nyamunda and T. Van Der Westhuizen, “Developing Entrepreneurial Self-Efficacy : A Transformative Learning Theory Approach,”
Journal of Contemporary Management 17, no. sel (December 2020): 44-66, https://doi.org/10.35683/jcm194E.76.

2 Seamus Needham, “TVET Policy in South Africa: Caught between Neo-Liberalism and Privatisation?,” Journal of Vocational, Adult and
Continuing Education and Training 2, no. 2 (November 20, 2019), https://doi.org/10.14426/jovacet.v2i2.73.
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education system in South Africa currently offers training opportunities for learners starting from as young
as three months, progressing through pre-primary centres, followed by primary schools, high schools, and
eventually Post Sector Education and Training (PSET).

Mathematics teachers face several challenges. Some of the challenges include instructional
approaches, a lack of understanding of abstract mathematical ideas which makes students struggle to
comprehend more complex mathematical ideas in later years and others.® These problems encountered by
intermediate phase mathematics teachers (IPMTSs) typically lead to poor maths performance, harming
scholastic achievement and job prospects. This has implications for curriculum instruction and continuing
professional teacher development (CPTD). In the former, there is increasing acceptance that procedural
and conceptual knowledge must be taught.* The curriculum has been updated, but how it will function in
underfunded schools is unclear. This calls for emphasising the need to find and correct pupils' faults
immediately.

In the latter, having teachers who can identify, and correct mathematics errors and
misunderstandings is crucial. Many South African instructors lack the necessary skills or comprehension
to effectively teach mathematics.® This is particularly true for teachers who work in underfunded schools.
Teachers should develop their ability to identify children who are struggling with thinking and provide
them with immediate assistance as a means of improving their abilities.® Despite the success of the South
African Mathematics Education Improvement Programme (MEIP), more work must be done to ensure that
all teachers receive quality training, particularly those employed in underprivileged schools.

Achieving good results in mathematics is not an easy task for nations, irrespective of their level of
development. If pupils do not understand mathematics at the intermediate phase, as Alkhateeb’s study
reveals, this contributes to low student retention rates in higher education institutions.” This problem further
contributes to low student retention by institutions of higher learning. This predicament is particularly
pronounced in South Africa, where students grappling with mathematical difficulties often opt for
mathematical literacy, a diluted version of mathematics.®

Mathematics problems predominantly involve the application of formulas and a sequential set of
steps, sometimes leading to a lack of conceptual understanding among students.® Moreover, higher
education students contend with an array of assessments, a contributing factor to elevated dropout rates in
mathematics.°

Considering these complexities, it is evident that addressing the multifaceted challenges associated
with mathematics education requires a nuanced and holistic approach, encompassing instructional
methods, assessment strategies, and support mechanisms tailored to the distinctive needs of students
pursuing mathematics-intensive disciplines. This research argument emphasises the necessity for CPTD
for mathematics teachers with ongoing efforts to enhance the effectiveness of mathematics to foster a
deeper conceptual understanding among pupils.

The DBE has focused on educational standards, particularly mathematics.! It is crucial to take
mathematics teachers for CPTD to address the intermediate phase pupils' low maths performance since this

3 C. Kieran, Teaching and Learning Algebraic Thinking with 5-to 12-Year-Olds: The Global Evolution of an Emerging Field of Research
and Practice ( Springer, 2018); A. Booth et al., Systematic Approaches to a Successful Literature Review, 3rd ed. (Los Angeles: SAGE
Publishers, 2021).

4 8. Prediger and J. Krimer, “Conceptual Understanding in Early Algebra: Learning Trajectories and Key Challenges,” Journal of
Mathematical Behavior 58, no. 1 (2020): 1-19.

5 M. Moloi and M. Chetty, “ Mathematics Performance in South Africa: Lessons from TIMSS 2019,” South African Journal of Education
41, no. 3 (2021): 502-22.

6J. Adler, “Language in Mathematics Education: Multiple Languages and the Teaching and Learning of Mathematics. ,” Journal for
Research in Mathematics Education 51 (2020): 102-116.

" Haitham M. Alkhateeb, “Redesigning Developmental Mathematics Education: Implementation and Outcomes,” PRIMUS 32, no. 5 (May
28, 2022): 579-92, https://doi.org/10.1080/10511970.2021.1872749.

8 Msizi Vitalis Mkhize, “Mathematics Anxiety among Pre-Service Accounting Teachers,” South African Journal of Education 39, no. .
(August 31, 2019): 1-14, https://doi.org/10.15700/saje.v39n3al1516.

9 Matshidiso M. Moleko and Mogege D. Mosimege, “Flexible Teaching of Mathematics Word Problems through Multiple Means of
Representation,” Pythagoras 42, no. 1 (August 10, 2021), https://doi.org/10.4102/pythagoras.v42i1.575.

10 Irene Neumann, Colin Jeschke, and Aiso Heinze, “First Year Students’ Resilience to Cope with Mathematics Exercises in the University
Mathematics Studies,” Journal Fiir Mathematik-Didaktik 42, no. 2 (2021): 307-33. P. 307

11 Department of Basic Education, National Framework for the Teaching of Reading in African Languages in the Foundation Phase
(Pretoria: DBE, 2020).
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is when they start formal algebraic thinking.'? This research addresses this requirement by recognising the
need for CPTD to correct mistakes and misunderstandings to improve mathematics performance
nationwide.

The existing body of educational research has extensively examined mathematics as a subject;
however, a notable research gap exists concerning the role of CPTD in improving the knowledge of
mathematics teachers in Cofimvaba, which is based in the Chris Hani East District. The district has 2, 700
intermediate phase maths teachers, out of which 1, 700 have no qualifications to teach mathematics, leading
to poor performance in mathematics. A gap in the literature necessitates this study.'® Given the evident
link between poor mathematics performance and outcomes, this study aims to address the research gap by
thoroughly exploring the influencing factor of CPTD on equipping mathematics teachers with requisite
skills that will ultimately lead to improved mathematics results. By narrowing the focus to this specific
demographic and educational context, the study seeks to contribute valuable insights that can inform
targeted interventions and policies, ultimately aiming to enhance the mathematics learning experience and
academic success for mathematics teachers within the intermediate phase.

This is the first research to offer CPTD as a strategy to improve mathematics teachers' knowledge
and provide instructors and policymakers with concrete ideas for enhancing mathematics. The results may
affect curriculum preparation, and pupil accomplishment, improving mathematics competency at the
intermediate levels in the Cofimvaba Districts, Eastern Cape, South Africa. The researchers conducted
statistical analysis within the context of a significant test in which we posited a null hypothesis and
attempted to refute it.* Thus, the following hypothesis was developed:

e Ho: Intermediate phase mathematics teachers do not require CPTD to improve productivity and
mathematics performance.

LITERATURE REVIEW

Mathematics is linked to various benefits for pupils, with its impact extending beyond the realm of
individual academic pursuits. The belief that mathematics contributes significantly to wealth creation on
both personal and national levels, as well as its influence on an individual's socio-economic well-being, is
highlighted in the work of Arthur et al.™ The global landscape is marked by the universal recognition of
mathematics as a compulsory subject, a mandate stemming from its far-reaching contributions, irrespective
of areas of specialisation.

In the educational sphere, posits that mathematics assumes a pivotal role in the acquisition of
accounting knowledge.® As a result, the future is anticipated to witness a continued requirement for
lecturers offering accounting to possess proficiency in mathematics, ensuring their ability to effectively
train students in this discipline.

A recent investigation conducted by Kiser et al. in Washington explored the prospective impact of
a prerequisite college mathematics course on student success in introductory biology courses.!” The
findings revealed that implementing mathematics as a prerequisite subject resulted in higher pass rates and
increased enrolments in programmes that incorporate mathematics. Mathematics provides students with
access to a wider selection of study programmes. This means, students who do mathematics have a greater
chance to succeed than those without mathematics.

Furthermore, the future educational landscape is foreseen to be shaped by the provision of
mathematics, offering students a broader spectrum of study programmes to choose from. This indicates
that students engaging with mathematics are poised to have a heightened likelihood of success compared

12 Richard B. Miller et al., “Marital Problems and Marital Satisfaction Among Brazilian Couples,” The American Journal of Family Therapy
42, no. 2 (March 11, 2014): 153-66, https://doi.org/10.1080/01926187.2012.741897.

13 Blessing-Miles Tendi, “The Motivations and Dynamics of Zimbabwe’s 2017 Military Coup,” African Affairs 119, no. 474 (January 24,
2020): 39-67, https://doi.org/10.1093/afraf/adz024.

14 M. Borenstein, “Statistical Hypothesis Tests,” in Research Methods and Methodology in Education, ed. R., Coe et al., 2nd ed. ( London:
SAGE, 2021).

15 Borenstein, “Statistical Hypothesis Tests,”1510.

16 Mkhize, “Mathematics Anxiety among Pre-Service Accounting Teachers.”

17 Stacey L. Kiser et al., “Increased Pass Rates in Introductory Biology: Benefits and Potential Costs of Implementing a Mathematics
Prerequisite in a Community College Setting,” CBE—Life Sciences Education 21, no. 4 (December 2022), https://doi.org/10.1187/cbe.21-
09-0248.
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to their counterparts who opt not to pursue mathematics. The continued role of mathematics in widening
students' academic opportunities and enhancing their chances of success is predicted to remain a prominent
feature in future educational endeavours. Teaching takes place where professionally committed teachers
and learners are engaged in an environment where students learn new skills and knowledge.'® For Malatji,
quality teaching and learning depend on the ability of teachers and learners to respond to changes that must
be implemented to promote quality teaching and learning in schools.!® Given the above, the importance of
IPMTs to be exposed to CPTD becomes relevant. This is explained next.

One of the primary benefits of CPTD is its ability to improve teachers' beliefs about mathematics
and their teaching efficacy. Research indicates that early interventions aimed at enhancing self-efficacy
beliefs among teachers can lead to more positive attitudes toward mathematics teaching.?® This is
particularly important in the intermediate phase, where teachers' confidence can directly affect their
instructional practices and the learning environment they create for their students. By participating in CPTD
programmes, teachers can engage in reflective practices that bolster their confidence and competence in
teaching mathematics, thereby fostering a more supportive and effective learning atmosphere for young
learners. The ongoing education of mathematics teachers is essential for maintaining high standards of
teaching and learning. Yusupova and Skudareva discuss the importance of lifelong learning for
mathematics teachers, emphasising that continuous professional development is crucial for enhancing
teachers' competencies and improving students' mathematical literacy.?

CPTD can facilitate the development of teachers' metacognitive skills, which are essential for
effective mathematics instruction. By engaging in reflective practices and professional learning
communities, teachers can enhance their ability to think critically about their teaching methods and the
learning processes of their students.?? This metacognitive awareness allows teachers to adapt their
instructional strategies based on learners’ needs, leading to more personalised and effective mathematics
teaching.

Moreover, CPTD can equip teachers with diverse pedagogical strategies tailored to the unique
challenges of teaching mathematics in the intermediate phase. For instance, IPMTs often face difficulties
in implementing effective problem-solving approaches in mathematics, particularly when it comes to
sentence-based problems. 2 CPTD initiatives can provide teachers with the necessary tools and
methodologies to navigate these challenges, enabling them to select appropriate teaching strategies that
enhance students' problem-solving skills. This is essential for developing critical thinking and analytical
skills in young learners, which are foundational for their future academic success.

The role of pre-service teacher preparation programmes in shaping effective mathematics teachers
cannot be overstated. Tabieh et al. highlight that these programmes equip future educators with the
necessary competencies and personal skills to engage effectively with their students.?* This aligns with the
findings of Al-Matroushi and Alkiyumi who assert that transformative leadership practices can positively
impact the sustainable professional development of mathematics teachers.?®

18 Maruping William Malatji, “Challenges Facing Subject Heads of Departments in Promoting Quality Teaching and Learning of
Dysfuctional Secondary Schools of Mopani District” (2018).

19 Malatji, “Challenges Facing Subject Heads of Departments in Promoting Quality Teaching and Learning of Dysfuctional Secondary
Schools of Mopani District.”

20 Jessica A. de la Cruz and Samantha E. Goldman, “Impact of a Mathematics Early Teaching Experience for Undergraduates: A Teacher
Preparation Recruitment Strategy,” International Electronic Journal of Mathematics Education 18, no. 4 (November 5, 2023): em0759,
https://doi.org/10.29333/iejme/13860.

21 Nadia Yusupova and Galina Skudareva, “Ongoing Education of Math Teachers and PISA Quality Assessment: From Professional
Competence to the Mathematical Literacy of Schoolchildren,” Education & Self Development 15, no. 3 (September 30, 2020): 203-14,
https://doi.org/10.26907/esd15.3.17.

22 Jasbir Roka, “Use of Freire’s Conscientization in Mathematics Learning,” Academic Journal of Mathematics Education 6, no. 1
(December 31, 2023): 54-57, https://doi.org/10.3126/ajme.v6i1.63798.

23 Albert Nguong Baul Ling and Muhammad Sofwan Mahmud, “Challenges of Teachers When Teaching Sentence-Based Mathematics
Problem-Solving Skills,” Frontiers in Psychology 13 (February 1, 2023), https://doi.org/10.3389/fpsyg.2022.1074202.

24 Ahmad A. S. Tabieh et al., “The Role of Pre-Service Teacher’s Preparation Programs in Improving the Teaching Performance of Early
Career Mathematics Teachers,” World Journal on Educational Technology: Current Issues 14, no. 6 (November 28, 2022): 1779-94,
https://doi.org/10.18844/wjet.v14i6.7811.

25 Said Al-Matroushi and Mohammed Al-Kiyumi, “Impact of Transformative Leadership Practices of Educational Supervisors on the
Sustainable Professional Development of Mathematics Teachers,” Journal of Educational and Social Research 12, no. 1 (January 3, 2022):
261, https://doi.org/10.36941/jesr-2022-0021.
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Furthermore, CPTD can foster collaborative learning among teachers, which is vital for
professional growth. Co-teaching models, as highlighted in recent studies, have shown promise in
enhancing the teaching practices of mathematics educators.?® By collaborating with peers, teachers can
share best practices, resources, and strategies that have been effective in their classrooms. This
collaborative approach not only enhances individual teaching practices but also contributes to a collective
improvement in the quality of mathematics education within schools. The sharing of experiences and
strategies can lead to innovative teaching practices that are responsive to the diverse needs of students in
the intermediate phase.

Another significant aspect of CPTD is its focus on inclusive teaching strategies. Research indicates
that teachers in rural areas often face unique challenges in implementing inclusive practices in mathematics
education.?” CPTD programmes can provide targeted training that equips teachers with the skills necessary
to select and implement inclusive teaching strategies that cater to the diverse needs of all students. This is
particularly important in the intermediate phase, where early identification and support for learning
difficulties can significantly impact students' long-term mathematical abilities.

Undeniably, CPTD can enhance teachers' understanding of mathematical writing and
communication skills, which are essential components of mathematics education. Studies have shown that
improving students' mathematical writing skills can deepen their understanding of mathematical concepts
and enhance their overall learning outcomes.? Through CPTD, teachers can learn effective strategies for
integrating writing into their mathematics instruction, thereby promoting better communication and
reasoning skills among their students. This focus on mathematical writing not only supports students'
learning but also prepares them for more advanced mathematical studies in the future.

In addition to these pedagogical benefits, CPTD can also address the emotional and social aspects
of learning mathematics. The affective domain plays a crucial role in students' attitudes towards
mathematics, and teachers' understanding of this domain can significantly influence their teaching
practices. 2 CPTD programmes that emphasise the importance of fostering a positive emotional
environment in mathematics classrooms can help teachers create supportive learning spaces where students
feel safe to explore and express their mathematical thinking. This emotional support is particularly vital in
the intermediate phase, where students are forming their initial attitudes towards mathematics.

The integration of CPTD into the professional development of IPMTs also aligns with
contemporary educational reforms that emphasise student-centered learning approaches. The constructivist
approach, which encourages students to actively engage in their learning process, is increasingly being
recognised as a best practice in mathematics education.®* CPTD programmes that focus on constructivist
methodologies can help teachers design and implement lessons that promote active learning, critical
thinking, and problem-solving skills among their students.

CPTD can enhance teachers' ability to design rich mathematical tasks that promote deep learning.
The design of mathematical tasks is a critical aspect of effective mathematics instruction, as it directly
influences students' engagement and understanding of mathematical concepts.! Through CPTD, teachers
can gain insights into task design principles that encourage higher-order thinking and problem-solving
skills, thereby enriching the learning experiences of their students.

In rural and under-resourced settings, CPTD can play a significant role in addressing the challenges
faced by IPMTs. IPMTs in these contexts often encounter barriers to effective mathematics instruction,

% Kaitlin Bundock et al., “Improving Access to General Education via Co-Teaching in Secondary Mathematics Classrooms: An Evaluation
of Utah’s Professional Development Initiative,” Rural Special Education Quarterly 42, no. 2 (June 2, 2023): 78-93,
https://doi.org/10.1177/87568705231167340.

27 Rachel B. Mabasa-Manganyi, “Factors Influencing Foundation Phase Rural Teachers’ Understanding and Practices in Selecting Inclusive
Teaching Strategies,” South African Journal of Childhood Education 13, no. 1 (February 17, 2023), https://doi.org/10.4102/sajce.v13i1.991.
28 Tbrahim Khalil et al., “Exploring Primary School Mathematics Teachers’ Strategies for Enhancing Students’ Mathematical Writing
Skills,” J. Educ. Soc. Res 13 (2023): 196.

2 Farzad Radmehr, “Toward a Theoretical Framework for Task Design in Mathematics Education,” Journal on Mathematics Education 14,
no. 2 (March 25, 2023): 189-204, https://doi.org/10.22342/jme.v14i2.pp189-204.

30 Evans Atteh, “The Recommended Instructional Approach in Ghanaian Basic Schools; A Review of Constructivist Approach of Teaching
and Learning in the Mathematics Classroom,” Asian Journal of Education and Social Studies 47, no. 1 (July 13, 2023): 15-25,
https://doi.org/10.9734/ajess/2023/v47i11013.

31 Radmehr, “Toward a Theoretical Framework for Task Design in Mathematics Education.”
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including limited access to resources and professional support.>> CPTD programmes that are tailored to the
specific needs of these teachers can provide them with the necessary skills and strategies to overcome these
challenges, ensuring that all students receive a quality mathematics education.

Moreover, CPTD can facilitate the development of leadership skills among IPMTs, enabling them
to take on mentorship roles within their schools. By fostering a culture of continuous learning and
professional growth, CPTD can empower teachers to lead initiatives that enhance mathematics instruction
across their schools.®® This leadership development is essential for creating sustainable improvements in
mathematics education, as it encourages collaboration and shared responsibility among educators.

In terms of CPTD, principals need to ensure that all is done for IPMTs to attain the requisite skills
for effective teaching. Human resource management in schools requires that principals ensure that teachers
have relevant skills and knowledge. This involves creating a match between content knowledge and
practice. Second, since an instructional programme focuses on continued improvement, its implementation
demands the ongoing professional development of teachers. For this reason, the principal should initiate a
professional development programme that is tailored to their special instructional needs. This will serve
the dual purpose of closing the existing knowledge and skills gaps and improving performance.**

When people are effectively utilised and developed, they become strategic assets that contribute to
competitive advantage.®® Teachers do not always have the skills needed to achieve the organisation’s
objectives. CPTD usually improves the present and future performance of employees by changing their
knowledge, skills, and attitudes.*

Experience also significantly influences the effectiveness of CPD. Studies have shown that teachers
with substantial years of teaching experience often possess effective instructional strategies that positively
impact student learning outcomes. However, these experienced teachers still benefit from structured CPD
that focuses on updating their skills and knowledge in line with current educational trends.This is
particularly important as the educational landscape continues to evolve, necessitating that even seasoned
teachers engage in ongoing professional learning to remain effective.%’

THEORETICAL FRAMEWORK

CPTD is acritical framework aimed at enhancing the skills and knowledge of educators, thereby improving
educational outcomes for learners. CPTD is underpinned by various theoretical frameworks, including
social learning theory, activity theory, and self-directed learning. These theories collectively emphasise the
importance of collaborative, context-rich, and learner-centred approaches to professional development,
which are essential for enhancing the effectiveness of teaching and learning in contemporary educational
settings.

The social learning theory posits that learning occurs within a social context and is facilitated
through observation and interaction with others. This theory is relevant to CPTD as it emphasises the
importance of collaborative learning environments where teachers can share experiences and strategies.
Adu's literature review highlights the role of CPTD in enhancing both teacher and learner achievements,
suggesting that social learning mechanisms are integral to effective professional development. 8
Furthermore, a study by Johns and Sosibo indicates that CPTD initiatives can address the gaps in teachers'

32 Mabasa-Manganyi, “Factors Influencing Foundation Phase Rural Teachers” Understanding and Practices in Selecting Inclusive Teaching
Strategies.”

33 Habasisa Vincent Molise, Malose Isaac Kola, and Mohammed Xolile Ntshangase, “Examining the Continuous Professional Teacher
Development Programme in South Africa: A Case Study of Economics and Management Science Teachers in the Thabo-Mafutsanyane
District,” E-Journal of Humanities, Arts and Social Sciences, January 10, 2024, 1567-80, https://doi.org/10.38159/ehass.202341315.

34 R.N. Marishane, “South African Standards for Principals: Connecting Theory, Policy, Practice and Context,” Journal of Social Sciences
49, no. 1-2 (October 11, 2016): 26-33, https://doi.org/10.1080/09718923.2016.11893593.

35 T W Chinyamurindi and H Shava, “Foundations of Human Resources Management,” Rudansky-Kloppers, S., & Bester, P. Introduction to
Business Functions. Cape Town: Oxford University Press Southern Africa. Available at: Https://Www. Oxford. Co.
Za/Book/9780190419738-Human-Resource-Management-10e, 2021.

3 Thapelo Motseo, “Abandoned VIP Toilets Project Leaves Ga-Malekane Residents in Limbo,” Sekhukhune Times, July 3, 2024.

37 Seprudin Seprudin, “Teacher Professional Development: A Systematic Literature Review on Strategies for Effective Continuous
Learning,” International Journal of Multidisciplinary Approach Sciences and Technologies 1, no. 1 (February 17, 2024): 45-54,
https://doi.org/10.62207/0pb7vm02.

38 Sindiswa Zondo, Vusi S. Mncube, and Emmanuel O. Adu, “Strategies Teachers Use to Implement Positive Discipline in Schools,”
Prizren Social Science Journal 7, no. 1 (2023): 79-88.
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content and pedagogical knowledge, aligning with the principles of social learning theory by fostering a
community of practice among educators.*

Activity theory also plays a significant role in understanding CPTD. This theory focuses on the
interactions between individuals and their environment, emphasising the importance of context in the
learning process. Dasoo and Muller explore how teachers' involvement in the design and implementation
of CPTD programmes can enhance ownership and relevance, which is a core tenet of activity theory.*’ By
allowing teachers to set their own goals and topics for professional development, the programmes become
more meaningful and effective, thereby facilitating deeper learning and application of new skills in the
classroom.

Moreover, the integration of self-directed learning (SDL) theories into CPTD frameworks is
gaining traction. SDL encourages teachers to take initiative in their learning processes, fostering a sense of
autonomy and responsibility for their professional growth. Wittmann and Olivier advocate for a shift
towards participant-centred approaches in professional development, which aligns with SDL principles and
supports teachers in becoming active participants in their learning journeys.** This approach not only
enhances teachers' skills but also contributes to a culture of continuous improvement within educational
institutions.

METHODOLOGY
Research Paradigm
This was a non-experimental quantitative research that was influenced by the ontological position of
objectivism.*? A paradigm represents a particular method of interpreting one's understanding of the
universe, implying that paradigms serve as the lens or organising principles by which reality is
interpreted.*® The positivism paradigm allowed the researchers to conduct research without necessarily
undertaking any experimentation.** It was based on a positivist research paradigm that emphasises the
importance of empirical observation and scientific methods in the acquisition of knowledge and takes an
objectivist stance that influences the understanding of human nature and social structures, positing that it
often overlooks the complexities of human behaviour and the social context.*® This way, it rejects value
judgment and emphasises observable facts and relationships.*®

Positivism emphasises the need for rigorous methodologies that enhance the reliability of research
findings.*’ Since this study tested a hypothesis, it hinges on the positivism paradigm because research in
the positivism paradigm relies on logic, formulation, and testing of the hypothesis by developing

39 L.A. Johns and Z.C. Sosibo, “Constraints in the Implementation of Continuing Professional Teacher Development Policy in the Western
Cape,” South African Journal of Higher Education 33, no. 5 (November 2019), https://doi.org/10.20853/33-5-3589.

40N. Dasoo, “Teacher Advocacy for the Enhancement of Professional Learning and Development in Continuous Professional Teacher
Development Programmes,” South African Journal of Higher Education 34, no. 4 (September 2020), https://doi.org/10.20853/34-4-3485.
41 Gerda-Elisabeth Wittmann and Jako Olivier, “Professional Development in Fostering Self-Directed Learning in German Second
Additional Language Teachers,” Per Linguam 35, no. 3 (December 2019), https://doi.org/10.5785/35-3-870.

42 C, & Cannon, S. Eds. In Boswell, “Data Collection. In Boswell, C. & Cannon, S. Eds. ,” in Introduction to Nursing Research:
Incorporating Evidence-Based Practice. Barlington: Jones and Bartlett Learning Babbie, E.R. 2021., 15th Edition (Massachusetts: Cengage
Learning., 2023); M. M. Sefotho, “Research and Professional Practice,” in Research at Grassroots for the Social Sciences and Human
Services Professions, ed. C.B. Fouché, H. Strydom, and W. J. H. Roesterburg ( Pretoria: Van Schaik, 2024); J. Nieuwenhuis, “ Introducing
Qualitative Research,” in First Steps in Research. Pretoria: Van Schaik., ed. K. Maree (Pretoria: Van Schaik, 2024).

43 W. Thomas Means and Rasul A. Mowatt, “Philosophy of Science and Leisure Research: An Exploratory Analysis of Research
Paradigms,” Leisure/Loisir 48, no. 1 (January 2, 2024): 123-47, https://doi.org/10.1080/14927713.2023.2187865; Geofrey Mwamba
Nyabuto and Franklin Wabwoba, “Philosophical Paradigms in Information Technology Research,” World Journal of Advanced Engineering
Technology and Sciences 11, no. 2 (April 30, 2024): 567-77, https://doi.org/10.30574/wjaets.2024.11.2.0141; Charity Neejide Onyishi and
Maximus Monaheng Sefotho, “Teachers’ Perspectives on the Use of Differentiated Instruction in Inclusive Classrooms: Implication for
Teacher Education.,” International Journal of Higher Education 9, no. 6 (2020): 136-50.

4 Ramji Acharya, “Examining Interpretivism in Social Science Research,” Education, 2024.

4 Martin Salzmann-Erikson, “The Intersection between Logical Empiricism and Qualitative Nursing Research: A Post-Structuralist
Analysis,” International Journal of Qualitative Studies on Health and Well-Being 19, no. 1 (December 31, 2024),
https://doi.org/10.1080/17482631.2024.2315636; Sunny Lama, “A Critique of Positivism: Human Nature and Anarchy,” Unity Journal 5,
no. 1 (March 17, 2024): 77-90, https://doi.org/10.3126/unityj.v5i1.63161.
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mathematical equations, statistically analysing data, and being able to make conclusions.*® This paradigm
assisted in developing a generalisable conclusion by providing explanations and prediction models to
provide measurable outcomes.*® Studies in quantitative research are deductive studies and require large
samples for generalization.> Thus, research carried out through the positivism paradigm can be reproduced
through the same methodology and they do not hold personal accounts of how they are done.®!

Data Collection Tool

Since large samples are usually needed in quantitative research for generalisation, the researchers
developed a structured questionnaire that was distributed to the study’s sample.>? This approach facilitated
the collection of clear and quantifiable data, demonstrating that structured formats can enhance response
rates, and the quality of insights obtained from respondents.>

The questionnaires were effective in collecting relevant information from a targeted demographic
underscoring their role in reaching large populations quickly and effectively. > The questionnaires
exemplify how structured data can be analysed to derive meaningful insights about respondents’ attitudes.>
Furthermore, the use of standardised questionnaires demonstrates their reliability in measuring specific
constructs across diverse populations.®® This reliability is critical for researchers aiming to draw valid
conclusions from their data.

In educational contexts, structured questionnaires have proven to be a practical approach for large-
scale data collection. This study illustrates that questionnaires can effectively gather information on
educational content and teaching methodologies without disrupting classroom activities.>” This method not
only simplifies the data collection process but also ensures that the data gathered is representative of the
broader educational landscape.

The questionnaire captured large quantities of precise, quantitative, numerical data.>® about CPTD
and covered large geographical areas in a less time-consuming and relatively cost-effective manner.>® The
questionnaires were used in the Chi Test and Regression analysis to analyse the data and uncover
relationships between variables, which underscores the versatility of structured questionnaires in various

48 A, Bartley and L. Hashemi, “ Quantitative Data Analysis and Interpretation,” in Research at Grassroots for the Social Sciences and
Human Services Professions, ed. C.B. Fouché, H. Strydom, and W. J. H. Roestenburg, 5th ed. (Pretoria: Van Schaik, 2024); Sefotho,
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research methodologies.®® The questionnaire was self-administered to the samples indicated in the section
that follows.

Population and Sample

Multiple authors indicate that quantitative research facilitates extensive sample sizes for generalisation,
enabling the application of research findings to diverse contexts.®! The target population was 120 IPMTs
out of which 41 IPMTs were purposively sampled. These teachers came from various schools in the Chris
Hani East District.

Data Analysis and Ethical Considerations
The methodological integrity of the research framework necessitated the development and validation of a
robust measurement instrument. Before field deployment, a comprehensive reliability analysis was
conducted to ensure measurement precision and consistency. The internal consistency of the instrument
was evaluated using Cronbach's alpha coefficient, a statistical measure that quantifies the degree of inter-
item correlation within measurement constructs.®? For hypothesis testing, the study employed the Chi-
square and correlation analysis within a 95% confidence interval framework. This non-parametric approach
was particularly suitable for the bivariate null hypothesis configuration. The selection of Chi-square and
correlation analysis statistics was predicated on its capacity to assess monotonic relationships between
variables while remaining robust to non-normal distributions. The instrument's reliability assessment
yielded remarkably strong internal consistency metrics. The analysis revealed Cronbach's alpha
coefficients exceeding 0.90 across all factorial dimensions, substantially surpassing the conventional
threshold of 0.70 advocated in contemporary methodological literature.® Such exceptional internal
consistency coefficients (¢>0.90) provide compelling evidence for the high degree of inter-item correlation
within each factorial construct.® This robust psychometric property substantiates the instrument's
reliability for capturing the intended constructs with remarkable precision.

Since the researchers are based at an institution of higher learning, ethical approval was obtained
before starting this project because it involved humans.®® Before data collection, the researchers requested
respondents to sign an informed consent form.% The respondents were informed of their right to make an

60 Joannis Zervas et al., “A Sustainable Approach to Define Important Digital Skills of Digital Currency Users,” April 2, 2024,
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Entrepreneurship and Innovation 24, no. 1 (February 17, 2023): 3-6, https://doi.org/10.1177/14657503221148571.
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https://doi.org/10.7759/cureus.53177; Susanne Wehrli, Andrew A. Dwyer, and Markus A. Landolt, “Psychometric Evaluation of the German
Version of the Perceived Access to Healthcare Questionnaire in a Sample of Individuals with Rare Chronic Diseases,” Healthcare 12, no. 6
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informed decision about whether to participate in the study and to terminate their participation at any time
without penalty.®” The respondents' confidentiality and identity were protected in the research® and the
Protection of Personal Information (POPI) Act no. 4 of 2013 was observed. All risks were identified and
did not harm respondents.®®

PRESENTATION OF FINDINGS

This study examines the relationship between CPTD and mathematics teaching effectiveness in the
intermediate phase. The analysis focuses on survey data collected from IPMTs in Chris Hani East. The
dataset includes variables related to teaching experience, professional development needs, and perceived
impact on mathematical performance. To test the null hypothesis that IPMTs do not require CPTD to
improve productivity and mathematics performance, the researchers employed chi-square analysis to
examine the relationships between key variables.

Table 1: Chi-Square Results

ITEM Chi- Square Statistic Degrees of Freedom P-value

X- squared 109.1191 40 0

Source: Prepared by the researchers

Table 1 illustrates the relationship between Continuous Professional Teacher Development (CPTD) and
mathematics teaching effectiveness. The chi-square test produced compelling results (x2=109.12, df = 40,
p < 0.001), indicating a statistically significant association between IPMTs' perceived importance of
professional development and their confidence in implementing effective teaching strategies. The
contingency table revealed that IPMTs who rated professional development as ‘very important' (46.3% of
respondents) also reported higher levels of confidence in implementing cooperative learning strategies in
their mathematics classrooms. This robust statistical evidence leads to the rejection of the null hypothesis
(HO) that IPMTs do not require CPTD to improve productivity and mathematics performance. The
extremely low p-value (2.515e-08) suggests that this relationship is not due to chance, underscoring a
strong interdependence between professional development needs and teaching effectiveness. These
findings underscore the critical importance of CPTD programmes in enhancing mathematics instruction,
suggesting that investment in teacher development is instrumental in improving both teacher productivity
and student mathematical performance in the intermediate phase. The data particularly highlights that
IPMTs who engage in professional development opportunities demonstrate greater confidence in their
pedagogical approaches, which is likely to translate into more effective mathematics instruction and
improved learner outcomes.

Logistic Regression Results

The logistic regression analysis examining the relationship between CPTD requirements and teaching
factors yielded interesting results. The model included teaching experience and confidence levels as
predictors of IPMTs' perceived need for CPTD. The logistic regression analysis aimed to model the
likelihood of IPMTs requiring CPTD based on predictors such as teaching experience and confidence
levels.

Table 2: Logistic regression results on CPTD and teaching factors
ITEM Predictor Coefficient Std. Error Z-value | P-Value
1 Intercept 25.5661 358740.3917 0.0001 0.9999
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68 Safaa M Alsanosi and Sandosh Padmanabhan, “Potential Applications of Artificial Intelligence (AI) in Managing Polypharmacy in Saudi
Arabia: A Narrative Review,” in Healthcare, vol. 12 (MDPI, 2024), 788.

6 Bartley and Hashemi, “ Quantitative Data Analysis and Interpretation.”

Journal of Education and Learning Technology (JELT) 318



Masha,A.K.,Mashologu,W., Baidoo,J., Kumanda,N., Makena,B., Kasumba, H. & Mutesasira, G.
/ Journal of Education and Learning Technology / Vol.6 No.5(2025) pp 309 - 327

N

Teaching Experience 0.0000 69859.4582 0.0000 0.0000
3 Confidence Level 0.0000 66519.5094 0.0000 0.0000

Table 2 indicates that the coefficients for teaching experience and confidence levels are effectively
zero, with extremely large standard errors. This suggests that there is no significant variation in the
likelihood of requiring CPTD across different levels of teaching experience or confidence. Additionally,
the p-values for both predictors are 1.000, indicating no statistical significance. The model's residual
deviance is near zero, and the Akaike Information Criterion (AIC) value is 6, which reflects perfect
separation in the data. This means that all IPMTs in the sample uniformly expressed a need for CPTD,
regardless of their experience or confidence levels. The logistic regression results strongly reject the null
hypothesis (Ho) that IPMTs do not require CPTD. This finding has practical implications, suggesting that
all IPMTs, regardless of their experience or confidence levels, can benefit from CPTD.

The analysis unequivocally demonstrates the critical importance of CPTD for IPMTs. The chi-
square test revealed a statistically significant association between IPMTs' confidence in implementing
cooperative learning strategies and their perceived importance of CPTD (¥2=109.12, p<0.001). This
indicates that IPMTs who value CPTD are more confident in applying effective teaching strategies,
underscoring the role of CPTD in fostering professional growth. The logistic regression analysis further
reinforced this finding, showing perfect separation in the data. All IPMTs in the sample expressed a need
for CPTD, regardless of their teaching experience or confidence levels. This universal recognition of
CPTD's importance highlights its role as a foundational element in improving teaching productivity and
student outcomes in mathematics education.

The correlation analysis provided additional support, revealing positive relationships between
teaching experience, confidence, and the perceived importance of CPTD. These findings suggest that as
IPMTs gain experience and confidence, their appreciation for the value of CPTD increases, further
emphasising its relevance across all stages of professional development. The results have significant
implications for educational policy and practice. First, the universal need for CPTD suggests that it should
be institutionalised as a mandatory component of teacher development programmes. Second, the strong
association between CPTD and teaching confidence highlights the importance of designing professional
development initiatives that not only impart knowledge but also build IPMTSs' confidence in applying new
strategies. Finally, the findings call for a focus on creating structured, continuous CPTD programmes
tailored to the specific needs of IPMTs. This emphasis on structure and continuity is intended to guide and
support IPMTs in their professional growth, ensuring alignment to improve student outcomes.

DISCUSSIONS
The professional development of experienced educators is a critical area of focus in contemporary
education, particularly as the demands of the educational landscape continue to evolve. The findings of the
study highlight a significant gap in the ongoing professional development of seasoned teachers, who,
despite their extensive experience and knowledge, require structured CPTD to maintain their effectiveness
in the classroom. Janer articulates that even experienced educators benefit from ongoing professional
learning that aligns with current educational trends, emphasizing the necessity for educators to adapt their
teaching strategies and methodologies to meet the diverse needs of learners in an increasingly complex
educational environment.”™

Research indicates that the professional development of teachers is not merely a matter of acquiring
new skills but involves a comprehensive transformation of their pedagogical practices. For instance, a study
by Myint and Keczer underscores the importance of tailored professional development programmes that
address the unique challenges faced by educators in different contexts, particularly in Europe.’ This
sentiment is echoed in the work of Pandit, who discusses the necessity for teacher education programmes
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Sains : Jurnal Pengkajian Ilmu Dan Pembelajaran Matematika Dan IPA IKIP Mataram 10, no. 3 (July 6, 2022): 591,
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to evolve in response to the changing educational landscape, thereby ensuring that educators are equipped
with the requisite skills to foster effective learning environments.”? The implications of these findings
suggest that educational institutions must prioritise CPTD programmes that are not only accessible but also
relevant to the specific contexts and challenges faced by experienced teachers.

Moreover, the literature suggests that the effectiveness of CPTD programmes is significantly
enhanced when they are designed to be collaborative and reflective. For example, the research by Berezhna
& Bessarab highlights the benefits of school-based teacher training, which allows educators to identify and
address their individual professional development needs.”® This approach aligns with the findings of
MemiSevi¢ and Bis¢evi¢, who emphasise the importance of collaboration among teachers as a means of
enhancing their professional development and ultimately improving student outcomes. ™ Such
collaborative frameworks not only foster a sense of community among educators but also facilitate the
sharing of best practices and innovative teaching strategies.

In addition to collaboration, the integration of technology into professional development
programmes has emerged as a vital component in enhancing the effectiveness of CPTD initiatives. The
work of Berezhna & Bessarab illustrates how modern educational programmes must incorporate
information and digital competencies to prepare teachers for the demands of the 21st-century classroom.”
This is particularly relevant as the rapid advancement of technology necessitates that educators are
proficient in utilizing digital tools to enhance teaching and learning experiences. Furthermore, the research
by Alkhawaldeh supports the notion that strengthening teachers' capabilities through technology-focused
professional development can significantly improve their teaching effectiveness and student engagement.”

The need for ongoing professional development is further underscored by the findings of Singh
and Mishra who explore teachers' perceptions of curriculum changes and the role of moral education in
shaping educational practices.”” This highlights the importance of aligning professional development with
broader educational goals and trends, ensuring that educators are not only aware of but also prepared to
implement necessary changes in their teaching practices. The alignment of CPTD with current educational
trends is crucial for fostering an adaptive and responsive teaching workforce capable of meeting the diverse
needs of students.

Furthermore, the literature reveals that the professional development of educators should be viewed
as a lifelong process rather than a series of isolated events. The study by Memisevi¢ and Bisgevié.”

Findings underscore the importance of continuous learning and adaptation in the teaching
profession, advocating for a model of professional development that is ongoing and integrated into the
daily practices of educators. This perspective aligns with the findings of Klink et al. who argue that the
professional development of teacher educators is essential for ensuring high-quality teacher preparation
and ultimately improving student outcomes.” 20

Considering these findings, there is a need to adopt a holistic approach to CPTD that encompasses
not only the acquisition of new skills but also the cultivation of a reflective and collaborative professional
culture. This approach should prioritise the specific needs and contexts of experienced educators, ensuring
that CPTD programmes are relevant, accessible, and aligned with current educational trends. By doing so,
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educational institutions can better support the professional growth of teachers, ultimately leading to
improved teaching practices and enhanced student learning outcomes.

In conclusion, the significant gap in the professional development of experienced educators
underscores the need for structured CPTD programmes that are responsive to the evolving educational
landscape. The integration of collaborative, reflective, and technology-enhanced approaches to
professional development is essential for equipping educators with the skills and knowledge necessary to
meet the diverse needs of learners. As the demands of education continue to shift, educational institutions
must prioritise ongoing professional development as a means of fostering a competent and adaptive
teaching workforce.

RECOMMENDATIONS

Considering the findings and discussion, it is essential to implement a comprehensive approach to
Continuous Professional Teacher Development (CPTD) that includes both the acquisition of new skills and
the fostering of a reflective and collaborative professional culture. In conclusion, the considerable disparity
in the professional advancement of seasoned educators highlights the necessity for organised CPTD
programmes that adapt to the changing educational environment. The incorporation of collaborative,
reflective, and technology-enhanced methodologies in professional development is crucial for providing
educators with the requisite skills and knowledge to address the varied needs of learners. As educational
demands evolve, institutions must prioritise continuous professional development to cultivate a skilled and
adaptable teaching workforce.

CONCLUSION

This study investigated the correlation between Continuous Professional Teacher Development (CPTD)
and the efficacy of mathematics instruction in the intermediate phase. The analysis concentrated on survey
data obtained from IPMTs in Chris Hani East. The dataset comprised variables of teaching experience,
professional development requirements, and perceived influence on mathematical performance. To
evaluate the null hypothesis that IPMTs do not necessitate CPTD for enhancing productivity and
mathematics performance, the researchers utilised chi-square analysis to investigate the relationships
among key variables. The findings indicate that the efficacy of CPTD programmes is markedly improved
when they are structured to be collaborative and reflective. The incorporation of technology into
professional development programmes has become an essential element in improving the efficacy of CPTD
initiatives, alongside collaboration. Thus, the professional development of educators ought to be regarded
as a continuous process rather than a collection of discrete events.

Suggestions for Future Research
This study used a quantitative research approach. Future studies could use a mixed methods research
approach to get the best of both qualitative and quantitative research approaches.
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