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ABSTRACT 
 
Despite sustained investments in curriculum reform, teacher professional development, and educational 
policy, improvements in mathematics teaching and learning remain inconsistent across many education 
systems, particularly in Sub-Saharan Africa and other resource-constrained contexts. Much of the existing 
reform agenda has focused on strengthening teachers' competencies while paying comparatively little 
attention to the institutional conditions that shape classroom practice. This systematic review examines how 
institutional conditions influence transformative teaching practices in mathematics education through the 
analytical lens of the Theory of Practice Architectures (TPA). Following the PRISMA 2020 guidelines, a 
systematic search was conducted across Scopus, Web of Science, ERIC, and Google Scholar, covering 
studies published between 2015 and 2025. Fifty studies that met the predefined inclusion criteria were 
synthesized using thematic analysis. The review identified four interconnected themes: cultural-discursive 
arrangements, material-economic arrangements, socio-political arrangements, and institutional support as 
the central mechanism linking these dimensions. The findings indicate that transformative mathematics 
teaching depends on the interaction of institutional beliefs, leadership, professional collaboration, policy 
implementation, and resource availability rather than on teacher competence alone. The review further 
demonstrates that coherent institutional environments strengthen learner-centred pedagogies, whereas 
fragmented leadership, inadequate resources, and weak professional support constrain instructional 
innovation. The study concludes that sustainable improvements in mathematics education require integrated 
institutional reforms that align educational policy, instructional leadership, professional learning, and resource 
investment to support transformative teaching practices and improve learner outcomes. 
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INTRODUCTION 
 
Improving the quality of mathematics education remains a 
major priority across education systems because 

mathematics provides a foundation for scientific literacy, 
technological innovation, problem-solving, and economic  
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development. Strengthening mathematics education is 
therefore essential to develop the knowledge and 
competencies needed to support scientific advancement, 
technological progress, workforce development, and 
sustainable economic growth, particularly in developing 
countries (Onoshakpokaiye and Avwiri, 2025). Although 
many countries have introduced curriculum reforms, 
teacher professional development programmes, and 
policy initiatives to strengthen mathematics instruction, 
improvements in learners' mathematical achievement 
have been uneven. International and regional 
assessments continue to show that many learners 
complete basic education without acquiring the conceptual 
understanding, problem-solving abilities, and numeracy 
skills required for further education and participation in 
modern societies (UNESCO, 2022). Recent scholarship 
suggests that many reform efforts have had limited impact 
because they have focused mainly on improving teachers' 
individual competencies while paying insufficient attention 
to the institutional environments in which teaching and 
learning take place (Schweisfurth, 2020; Kemmis et al., 
2022). Consequently, there is increasing recognition that 
transformative mathematics teaching depends not only on 
teacher knowledge and skills but also on the broader 
cultural, organizational, material, and policy conditions that 
shape classroom practice (Ndlovu, 2023). These 
institutional challenges are particularly evident in Sub-
Saharan Africa, where education systems continue to 
operate under significant structural constraints. Many 
countries in the region face persistent challenges 
associated with inadequate educational funding, 
overcrowded classrooms, limited instructional resources, 
weak infrastructure, and shortages of qualified 
mathematics teachers. These conditions often restrict 
opportunities for implementing learner-centred and 
transformative pedagogies that promote critical thinking, 
collaboration, and conceptual understanding. Although 
governments and development partners have invested 
substantially in curriculum reform and teacher professional 
development, the outcomes have remained inconsistent 
across countries and school contexts. Evidence suggests 
that many reforms have achieved limited success because 
they were transferred from other educational settings 
without sufficient adaptation to local institutional realities 
and implementation capacities (Akyeampong, 2021; 
Ottevanger et al., 2021). Furthermore, rigid assessment 
systems, limited teacher autonomy, and inadequate 
institutional support continue to constrain the effective 
implementation of innovative mathematics teaching 
approaches throughout the region (Mhaka, 2022; 
Westbrook et al., 2020). The challenges are even more 
pronounced in fragile educational contexts within Sub-
Saharan Africa, where prolonged political instability, 
economic hardship, displacement, and weak public 
institutions place additional pressure on education 
systems. In these settings, schools frequently experience 
shortages of qualified teachers, inadequate teaching 

materials, poor infrastructure, and limited opportunities for 
continuous professional development. Such conditions 
often discourage pedagogical innovation and reinforce 
teacher-centred instructional practices.  

The Democratic Republic of the Congo provides an 
example of these broader regional challenges. Studies 
conducted in the country report that overcrowded 
classrooms, insufficient instructional resources, 
inconsistent policy implementation, and limited institutional 
support continue to undermine efforts to improve 
mathematics teaching and learning (Mukendi, 2023; 
UNESCO, 2023). Similar patterns have also been 
documented in other fragile contexts across Sub-Saharan 
Africa, where institutional conditions frequently limit 
teachers' capacity to implement transformative 
pedagogical approaches (Tshibangu and Muteba, 2021; 
Dryden Peterson, 2022). Although mathematics teacher 
education and professional development have attracted 
considerable scholarly attention, relatively few studies 
have systematically examined how institutional conditions 
shape transformative teaching practices in mathematics 
education within Sub-Saharan Africa and other fragile 
educational contexts. Existing research has predominantly 
focused on teacher knowledge, instructional strategies, 
and pedagogical competencies, with comparatively less 
attention given to the institutional arrangements that 
enable or constrain classroom transformation. 
Consequently, limited evidence is available on how school 
leadership, organizational culture, policy implementation, 
resource availability, and professional collaboration 
interact to influence transformative mathematics teaching 
in these settings (Kemmis and Grootenboer, 2022; 
Chikoko, 2021). More importantly, no recent systematic 
review has synthesized this body of evidence through the 
analytical lens of the Theory of Practice Architectures.  

This represents an important conceptual and empirical 
gap because teaching practices are socially situated 
activities that are shaped by institutional arrangements as 
much as by individual teacher competence (Mahon et al., 
2021; Sayed and Singh, 2020). Without a clearer 
understanding of these institutional influences, education 
reforms are likely to continue addressing symptoms rather 
than the structural conditions that shape classroom 
practice. To address this gap, the present study examines 
how institutional conditions influence transformative 
mathematics teaching practices through the theoretical 
lens of the Theory of Practice Architectures (TPA). The 
theory explains how cultural discursive, material 
economic, and social-political arrangements shape 
professional practice within specific institutional settings 
(Kemmis et al., 2022; Edwards Groves and Mahon, 2020). 
It therefore provides an appropriate framework for 
understanding how institutional environments either 
facilitate or constrain the implementation of learner-
centred and transformative pedagogies. Using a 
systematic review approach, this study synthesizes 
empirical   evidence  published  between  2015  and 2025,  
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with particular emphasis on Sub-Saharan Africa and 
fragile educational contexts where institutional constraints 
continue to influence the quality of mathematics education. 
This review contributes to mathematics education 
research in several important ways. Theoretically, it 
extends the application of the Theory of Practice 
Architectures to mathematics education by synthesizing 
evidence on how institutional arrangements shape 
teaching practices. Empirically, it integrates findings from 
diverse educational settings to identify common 
institutional barriers and enabling conditions associated 
with transformative mathematics teaching. From a policy 
and practice perspective, the review provides evidence 
that can assist governments, education ministries, school 
leaders, and teacher education institutions in designing 
reforms that move beyond teacher centred interventions 
towards broader institutional improvement (Kemmis et al., 
2022; UNESCO, 2022). By placing institutional conditions 
at the center of the analysis, the study offers a more 
comprehensive understanding of the factors required to 
achieve sustainable improvements in mathematics 
teaching across Sub-Saharan Africa and other fragile 
educational contexts.  

The review is guided by the following objectives: 
 
1. To examine the institutional conditions that influence 
transformative teaching practices in mathematics 
education.  
2. To analyse how cultural discursive, material-economic, 
and social-political arrangements shape mathematics 
teaching practices.  
3. To identify institutional barriers and enabling factors 
affecting transformative mathematics education in Sub- 
Saharan Africa and fragile educational contexts.  
4. To synthesize policy and practice implications for 
strengthening transformative mathematics teaching.  
 
The study addresses the following research questions: 
 
1. What institutional conditions shape transformative 
teaching practices in mathematics education?  
2. How do practice architectures influence the 
implementation of transformative mathematics 
pedagogies?  
3. What institutional barriers and enabling factors affect 
transformative mathematics teaching in Sub-Saharan 
Africa and fragile educational contexts?  
4. What policy and practice lessons emerge from the 
reviewed literature? 
 
 
THEORETICAL FRAMEWORK  
 
Overview of the theory of practice architectures  
 
The Theory of Practice Architectures (TPA) provides a 
comprehensive framework for understanding how 

educational practices are shaped by the institutional 
environments in which they occur. Developed by Kemmis 
and colleagues, the theory argues that teaching practices 
are not merely the product of individual teachers' 
knowledge, skills, or professional intentions. Rather, they 
are socially situated practices that are enabled and 
constrained by the cultural, material, and relational 
conditions within educational settings (Kemmis et al., 
2022). This perspective shifts attention from individual 
teacher performance to the broader institutional 
arrangements that influence what teachers are able to say, 
do, and achieve in their everyday professional practice. 
Within mathematics education, this perspective is 
particularly valuable because classroom instruction is 
influenced by far more than teachers' pedagogical 
competence alone. Teachers operate within institutional 
environments that shape instructional decisions through 
curriculum expectations, assessment systems, leadership 
practices, professional cultures, resource availability, and 
policy frameworks. Consequently, efforts to improve 
mathematics teaching cannot rely exclusively on 
strengthening teacher knowledge without considering the 
institutional conditions that either support or restrict 
meaningful pedagogical change (Edwards Groves and 
Mahon, 2020; Kemmis et al., 2022). 

Recent research on teacher professionalism similarly 
emphasizes that sustainable improvements in teaching 
quality require supportive institutional environments that 
promote collaboration, continuous learning, and 
professional autonomy rather than isolated investments in 
individual teacher capacity (OECD, 2023). The increasing 
application of TPA across educational research reflects a 
broader shift towards understanding teaching as a socially 
and institutionally embedded practice. The framework has 
been widely used to examine educational reform, teacher 
professional learning, instructional leadership, curriculum 
implementation, equity, and professional collaboration 
across different educational contexts (Mahon et al., 2023; 
Wilkinson and Kemmis, 2021). Beyond the TPA literature, 
contemporary scholarship on educational change also 
supports the view that successful instructional reform 
depends on coherent interactions among leadership, 
institutional culture, teacher agency, and organizational 
learning rather than isolated policy initiatives (Fullan, 2020; 
Hallinger, 2022). Similarly, research on teacher agency 
argues that teachers' capacity to implement innovative 
pedagogies is influenced by the opportunities, constraints, 
and professional relationships created within their 
institutions rather than by personal competence alone 
(Priestley et al., 2015).  

These complementary perspectives reinforce the central 
proposition of TPA that educational practice is 
fundamentally shaped by the contexts in which it is 
enacted. The theory is especially relevant to mathematics 
education because transformative teaching approaches, 
including inquiry-based learning, collaborative problem 
solving,   mathematical   reasoning,   and   learner-centred  
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instruction, require institutional conditions that encourage 
innovation and professional reflection. Effective 
implementation of these approaches depends on 
curriculum flexibility, instructional leadership, supportive 
professional communities, and adequate teaching 
resources. Studies conducted in both African and 
international contexts consistently demonstrate that 
schools characterized by collaborative cultures, distributed 
leadership, and continuous professional learning are more 
successful in sustaining innovative mathematics teaching 
practices than institutions operating within rigid 
administrative structures (Hallinger, 2025; Mahon et al., 
2023; Wilkinson and Kemmis, 2021).  

Conversely, examination-oriented cultures, limited 
teacher autonomy, and resource constraints often 
discourage pedagogical innovation despite ongoing 
curriculum reforms. The theoretical assumptions of TPA 
are also consistent with institutional perspectives on 
educational improvement. Institutional theory suggests 
that school’s function within broader systems of norms, 
rules, and organizational expectations that influence 
professional behaviour and educational decision making. 
Consequently, teachers' instructional practices cannot be 
understood independently of the institutional structures 
that regulate curriculum implementation, resource 
allocation, accountability mechanisms, and professional 
relationships (Scott, 2014). Likewise, scholarship on 
instructional leadership emphasizes that school leaders 
play a pivotal role in creating organizational conditions that 
support effective teaching through vision building, 
professional collaboration, and continuous instructional 
improvement (Hallinger, 2025).  

Integrating these complementary perspectives 
strengthens the theoretical foundation of the present 
review by demonstrating that transformative mathematics 
teaching emerges from the interaction between individual 
professional expertise and supportive institutional 
environments. Despite the growing application of the 
Theory of Practice Architectures in educational research, 
its use within mathematics education remains relatively 
limited, particularly in evidence synthesis studies. Existing 
research has primarily examined TPA through individual 
empirical case studies, teacher professional learning, 
leadership practices, or curriculum implementation. To the 
best of current knowledge, no previous systematic review 
has comprehensively synthesized the evidence on how 
institutional conditions influence transformative 
mathematics teaching through the lens of the Theory of 
Practice Architectures. This represents an important 
conceptual and empirical gap because existing reviews in 
mathematics education have largely focused on 
instructional strategies, teacher knowledge, technology 
integration, or learner achievement without systematically 
examining the institutional arrangements that enable or 
constrain transformative pedagogical practice (Kemmis et 
al., 2022; Mahon et al., 2023). By addressing this gap, the 
present review extends the application of TPA within 

mathematics education and provides an integrated 
understanding of how cultural discursive, material 
economic, and social-political arrangements collectively 
shape transformative teaching across diverse educational 
contexts, with particular attention to Sub-Saharan Africa 
and other resource constrained settings. At the center of 
TPA is the understanding that educational practice 
consists of interconnected "sayings," "doings," and 
"relatings" that occur within socially organized 
environments. These practices are shaped by three 
interdependent forms of practice architectures: cultural 
discursive arrangements, which influence language, 
beliefs, and shared meanings; material economic 
arrangements, which determine access to physical, 
technological, and financial resources; and social political 
arrangements, which regulate leadership, power relations, 
collaboration, and professional interaction (Kemmis et al., 
2022; Lloyd and Mahon, 2021). Rather than viewing these 
dimensions independently, TPA conceptualizes them as 
mutually reinforcing institutional conditions that collectively 
determine the possibilities for educational transformation. 
This integrated perspective provides a robust theoretical 
foundation for examining how institutional environments 
shape transformative mathematics teaching and learner 
outcomes across different educational settings.  
 
 
Application of the theory of practice architectures to 
this review  
 
The Theory of Practice Architectures served as the core 
analytical framework guiding every stage of this systematic 
review, from data extraction to coding, thematic 
development, and interpretation of findings. Rather than 
functioning solely as a theoretical background, TPA 
provided the conceptual structure through which 
institutional conditions influencing transformative 
mathematics teaching were systematically examined 
across the reviewed studies (Kemmis et al., 2022). During 
data extraction, each included study was examined using 
a structured extraction framework designed around the 
three dimensions of TPA.  

Information relating to institutional beliefs, pedagogical 
philosophies, curriculum discourse, and classroom 
communication was coded under cultural discursive 
arrangements. Evidence concerning infrastructure, 
instructional materials, technological resources, funding, 
classroom conditions, and professional development 
opportunities was classified under material-economic 
arrangements. Similarly, findings related to leadership 
practices, institutional culture, teacher collaboration, policy 
implementation, governance structures, and professional 
relationships were coded under social-political 
arrangements (Hardy et al., 2021; Lloyd and Mahon, 
2021). Following data extraction, an inductive thematic 
analysis was undertaken within the broader deductive 
structure  provided  by  TPA.  Initial codes were generated  
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through repeated reading of the included studies and were 
subsequently organized into broader categories 
representing recurring institutional conditions. These 
categories were then compared across studies to identify 
convergent patterns, contextual differences, and emerging 
relationships. Finally, related categories were synthesized 
into overarching themes that explained how institutional 
arrangements either enabled or constrained 
transformative mathematics teaching across different 
educational contexts. The analytical framework also 
provided a direct link between the review findings and the 
study objectives.  

The first review objective, which sought to identify 
institutional conditions influencing transformative teaching 
practices, was addressed through the synthesis of cultural 
discursive, material-economic, and social-political 
arrangements across the reviewed literature. The second 
objective, which examined how these arrangements shape 
mathematics teaching practices, was explored by 
analyzing the interaction among the three dimensions of 
TPA. The third objective, focusing on institutional barriers 
and enabling factors within Sub-Saharan Africa and fragile 
educational contexts, was addressed through comparative 
synthesis of evidence across geographical settings. 
Finally, the fourth objective concerning policy and practice 
implications emerged from the integrated interpretation of 
institutional conditions influencing sustainable 
pedagogical transformation. Similarly, the thematic 
findings were explicitly aligned with the research 
questions.  

The themes on cultural discursive, material-economic, 
and social-political arrangements addressed the first and 
second research questions concerning institutional 
conditions and practice architectures. The synthesis of 
institutional barriers and enabling factors responded 
directly to the third research question, while the cross-
thematic analysis generated evidence-based policy and 
practice recommendations that addressed the fourth 
research question. This close alignment between the 
theoretical framework, review objectives, coding strategy, 
and thematic synthesis strengthened the methodological 
coherence of the review and ensured that the 
interpretation of findings remained firmly grounded within 
the Theory of Practice Architectures while incorporating 
broader perspectives on teacher agency, instructional 
leadership, institutional change, and professional learning. 
 
 
Conceptual link between institutional conditions and 
transformative practices  
 
The central assumption underpinning this review is that 
transformative mathematics teaching is shaped not only by 
teachers' knowledge and instructional skills but also by the 
institutional conditions within which teaching and learning 
occur. Drawing on the Theory of Practice Architectures 

(TPA), the review conceptualizes teaching practice as a 
socially situated activity that is enabled or constrained by 
interconnected cultural discursive, material-economic, and 
social-political arrangements. These institutional 
arrangements influence teachers' professional agency, 
instructional decision-making, and capacity to adopt 
learner-centred pedagogies, thereby affecting the quality 
of mathematics teaching and learning (Kemmis et al., 
2022; Edwards Groves and Mahon, 2020). This 
perspective extends beyond teacher-focused explanations 
by recognizing that meaningful pedagogical transformation 
requires supportive institutional environments that align 
policy, leadership, resources, and professional culture. 
Institutional conditions also play a critical role in fostering 
learner autonomy and inclusive participation in 
mathematics classrooms. When schools provide 
supportive leadership, continuous professional learning 
opportunities, adequate instructional resources, and 
collaborative professional cultures, teachers are better 
positioned to implement inquiry based, problem solving, 
and reflective teaching approaches that encourage active 
learner engagement. Such environments strengthen 
learners' confidence, critical thinking, conceptual 
understanding, and capacity for independent 
mathematical reasoning (Hardy et al., 2021; Ngcobo and 
Tikly, 2022). Conversely, restrictive institutional cultures, 
inadequate resources, and rigid accountability systems 
often reinforce teacher centered instruction and limit 
opportunities for meaningful learner participation. Recent 
studies on teacher agency and educational change 
similarly argue that institutional support is fundamental to 
sustaining innovative classroom practices and improving 
educational outcomes (Priestley et al., 2015; Fullan, 
2020). The review further recognizes equity and inclusion 
as integral outcomes of transformative mathematics 
education. Institutional cultures that promote equitable 
leadership, inclusive policies, and fair access to learning 
resources create conditions that enable teachers to 
address diverse learner needs and reduce barriers 
associated with gender, language, and social 
disadvantage. Such environments support broader 
participation in mathematics learning and contribute to 
more equitable educational outcomes (Wilkinson and 
Kemmis, 2021; Lloyd and Mahon, 2021). Based on these 
relationships, Figure 1 presents the conceptual framework 
underpinning this review.  

The framework illustrates how cultural discursive, 
material-economic, and social-political arrangements 
interact to shape institutional support, which in turn 
influences transformative teaching practices, learner 
autonomy, equity, and inclusive mathematics education 
outcomes. The framework therefore provides the 
analytical foundation for organizing the thematic synthesis 
and interpreting how institutional conditions enable or 
constrain transformative mathematics teaching across 
diverse educational contexts. 
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Figure 1. Conceptual framework of institutional conditions and transformative mathematics teaching practices based on the 
theory of practice architectures (TPA). Source: Adapted and synthesized by the authors from Kemmis et al. (2022), Edwards 
Groves and Mahon (2020), Wilkinson and Kemmis (2021), and Mahon et al. (2023). Source: Adapted and synthesized by the 
authors from Kemmis et al. (2022), Edwards Groves and Mahon (2020), Wilkinson and Kemmis (2021), and Mahon et al. (2023). 

 
 
 
METHODOLOGY 
 
Systematic review design  
 
This article reports on the results of a systematic review 
exploring how institutional conditions shape transformative 
mathematics pedagogies, informed by the lens of the 
Theory of Practice Architectures. A systematic review 
approach was utilized because it provides a rigorous, 
transparent, and reproducible approach to synthesizing 
the evidence from a heterogeneous body of empirical and 
scholarly literature. In this study, the aim is not to collect 
new data but to draw on existing research to identify 
commonalities, relationships and differences in a body of 
literature through critical aggregation. The review utilized 
a PRISMA-guided process in an effort to achieve 
transparency    in    all    stages    of   study    identification,  
 

screening, eligibility and inclusion. 
 
 
Review approach 
 
The review followed a systematic approach with 
interpretive synthesis guided by the Theory of Practice 
Architectures. The PRISMA framework structured the 
study selection process through four main phases: 
identification, screening, eligibility, and inclusion, as 
presented in Table 1. 
 
Data sources 
 

A comprehensive search was conducted across four 
databases to ensure broad coverage of literature in 
mathematics education as shown in Table 2. 
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Table 1. PRISMA phases of study selection process. 
 
Phase Description Purpose 
Identification Records retrieved from databases Comprehensive literature capture 
Screening Titles and abstracts reviewed Remove irrelevant studies 
Eligibility Full texts assessed Apply inclusion criteria 
Inclusion Final studies selected Evidence synthesis 

 

Source: Developed by the authors based on the PRISMA 2020 Statement (Page et al., 2021). 
 
 

Table 2. Distribution of retrieved records by database. 
 

Database Records retrieved Description 
Scopus 842 Peer-reviewed international journals 
Web of Science 613 High-impact indexed publications 
ERIC 289 Education-focused literature 
Google Scholar 1,256 Supplementary scholarly sources 
Total 3,000 Combined records before screening 

 

Source: Developed by the authors from the systematic database search conducted in January 2026. 
 
 
Search strategy 
 
A comprehensive search strategy was developed to 
identify empirical studies and scholarly literature 
examining institutional conditions and transformative 
teaching practices in mathematics education. The strategy 
combined controlled vocabulary, free-text terms, phrase 
searching, truncation where supported, and Boolean 
operators to balance the breadth and precision of retrieval. 

The search was conducted in Scopus, Web of Science, 
ERIC, and Google Scholar between 12 and 25 January 
2026. Database-specific search syntax was adapted to 
accommodate differences in indexing systems and search 
functionalities while maintaining conceptual consistency. 
The search was limited to literature published between 
2015 and 2025, consistent with the review's predefined 
temporal scope. 

Search terms were organized around four core 
concepts: mathematics education, institutional conditions, 
transformative teaching practices, and the Theory of 

Practice Architectures. Boolean operators were used to 
combine these concepts, with OR linking related or 
synonymous terms within each concept and AND 
connecting the main conceptual groups. This approach 
was intended to maximize the retrieval of relevant 
literature while maintaining sufficient specificity for the 
subsequent screening and eligibility assessment. 

The principal search string was structured as follows: 
("mathematics education" OR "mathematics teaching" OR 
"mathematics teacher education") AND ("institutional 
conditions" OR "institutional support" OR "practice 
architectures" OR "Theory of Practice Architectures") AND 
("transformative teaching" OR "learner-centred pedagogy" 
OR "learner-centred pedagogy" OR "student-centred 
learning" OR "student-centred learning") AND ("teacher 
professional development" OR "teaching practice") 
Additional database specific combinations were used 
where necessary to improve the retrieval of relevant 
studies. The search terms and Boolean combinations used 
in this review are summarized in Table 3. 

 
 

Table 3. Search terms and Boolean combinations used in the literature search. 
 
Concept Search terms Boolean operator 

Mathematics education “Mathematics education”, “mathematics teaching”, “mathematics teacher 
education” OR 

   

Institutional conditions “Institutional conditions”, “institutional support”, “practice architectures”, 
“Theory of Practice Architectures” OR 

   

Transformative pedagogy “Transformative teaching”, “learner-centred pedagogy”, “learner-centered 
pedagogy”, “student-centred learning”, “student-centered learning” OR 

   

Professional practice “Teacher professional development”, “teaching practice” OR 
   

Combined search strategy (Concept 1) AND (Concept 2) AND (Concept 3) AND (Concept 4) AND 
 

Source: Developed by the authors for the systematic literature search. 
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The search results obtained from each database were 
exported into a reference management spreadsheet for 
organization and preliminary screening. Duplicate records 
identified across the four databases were removed before 
the screening process commenced. The remaining 
records underwent a sequential screening process in 
accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta Analyses (PRISMA) 
guidelines. This process involved identification, duplicate 

removal, title screening, abstract screening, full text 
assessment for eligibility, and final inclusion of studies that 
satisfied the predefined eligibility criteria. Studies were 
excluded during full text assessment when they did not 
address the review objectives, lacked empirical evidence, 
were published outside the specified time frame, or did not 
meet the inclusion criteria established for this review. The 
complete study selection process is presented in the 
PRISMA flow diagram (Figure 2). 

 
 
 
 

 
 
Figure 2. PRISMA flow diagram of study selection. Source: Developed by the authors based on the PRISMA 2020 Statement (Page et 
al., 2021). 

 
 
Inclusion criteria 
 
Studies were included based on predefined conditions to 
ensure relevance and quality, as presented in Table 4. 
 
 

Exclusion criteria 
 
Studies were excluded when they did not meet minimum 
methodological or conceptual requirements. This is 
presented in Table 5. 
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Table 4. Inclusion criteria. 
 
Criterion Specification 
Publication period January 2015 to December 2025 

Source type Peer-reviewed journal articles and relevant scholarly publications, including empirical studies, 
reviews, conceptual/theoretical analyses, research-based chapters and scholarly proceedings 

Focus area Mathematics education and institutional conditions 
Language English 

Methodology Empirical, qualitative, quantitative, mixed-methods, review, conceptual, theoretical, bibliographic or 
other research-based scholarly designs relevant to the review questions 

 

Source: Developed by the authors based on the study objectives and PRISMA guidelines. 
 
 
 
Table 5. Exclusion criteria. 
 

Criterion Reason for exclusion 
Publications lacking sufficient scholarly or 
methodological basis Insufficient basis for reliable synthesis 

Out-of-period studies Published outside January 2015 to December 2025 

Out-of-field studies Not related to mathematics education, institutional conditions or 
transformative teaching 

Incomplete texts Insufficient methodological or scholarly detail 
Duplicate findings Multiple publications reporting the same evidence 

 

Source: Developed by the authors based on the review protocol. 

 
 
Screening process 
 
The PRISMA screening process ensured transparent 
filtering of studies. The PRISMA screening process was 
used to ensure a transparent and systematic selection of 
studies for inclusion in the review. Records identified 
through the database search were first imported into a 
reference management system, where duplicate 
publications were identified and removed. The remaining 
records were then screened based on their titles and 
abstracts to determine their relevance to the review 
objectives. Studies that appeared to satisfy the inclusion 
criteria progressed to full- text assessment, while those 
that did not meet the eligibility requirements were 
excluded. The reasons for exclusion at the full-text stage 
included conceptual mismatch, lack of empirical evidence, 
publication outside the specified review period, and failure 

to address institutional conditions or transformative 
mathematics teaching practices. To enhance the 
consistency of the screening process, all stages of study 
selection were conducted by one reviewer using the 
predefined inclusion and exclusion criteria. After the initial 
screening of titles, abstracts, and full-text articles, the 
reviewer repeated the entire screening process two weeks 
later using the same eligibility criteria to verify the 
consistency of the selection decisions. Any discrepancies 
identified between the two screening rounds were carefully 
reviewed and resolved before the final list of included 
studies was confirmed. This repeated screening process 
helped reduce selection bias and improved the reliability 
and transparency of the study selection procedure.  

The outcome of the screening process is presented in 
Table 6. 

 
 
 

Table 6. PRISMA screening outcomes. 
 

Stage Records Excluded Remaining 
Identification 3,000 812 duplicates removed 2,188 
Title and abstract screening 2,188 1,574 excluded 614 
Full-text retrieval 614 76 inaccessible 538 
Eligibility assessment 538 488 excluded 50 
Final inclusion 50 0 50 

 

Source: Developed by the authors from the PRISMA-guided study selection process. 
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Table 6 shows that 3,000 records were initially identified 
from the selected databases.  

After removing 812 duplicate records, 2,188 unique 
studies remained for title and abstract screening. A total of 
1,574 records were excluded because they did not meet 
the inclusion criteria, leaving 614 articles for full text 
retrieval. Of these, 76 articles could not be accessed, 
resulting in 538 studies for eligibility assessment. During 
the full text assessment, 488 studies were excluded due to 
conceptual mismatch with the review objectives, lack of 
empirical evidence, failure to address institutional 
conditions or transformative mathematics teaching, 
insufficient methodological detail, language restrictions, or 
duplication of findings across multiple publications. 
Consequently, 50 studies met all the inclusion criteria and 
were included in the final thematic synthesis.  
 
 
PRISMA flow summary 
 
The selection process followed a structured pathway from 
identification to inclusion, ensuring traceability and 

methodological transparency as shown in Table 7. The 
flow of the study selection is illustrated in Figure 2. 
 
 

Table 7. Summary of PRISMA flow. 
 
Stage Number of studies 
Identified records 3,000 
After duplicates removed 2,188 
After screening 614 
Full texts assessed 538 
Excluded full texts 488 
Final included studies 50 

 

Source: Developed by the authors from the systematic review 
screening process. 

 
 
Data extraction 
 
A structured extraction form was used to ensure 
consistency across studies. 

 
 
 

Table 8. Data extraction framework. 
 

Variable Description 
Author(s) Study authorship details 
Year Publication year 
Country Geographical context 
Study focus Institutional and pedagogical themes 
Key findings Main findings relevant to the review questions 

 

 Source: Developed by the authors for systematic data extraction. 
 
 
 
Data analysis method 
 
Thematic analysis was used to synthesize findings across 
studies. Coding was guided by the Theory of Practice 
Architectures, focusing on cultural discursive 
arrangements, material-economic arrangements, and 
social-political arrangements as shown in Table 9. 
Methodological design ensured transparency, 

reproducibility and academic rigor. PRISMA guided the 
selection; inclusion criteria produced consistency in 
selecting research; and a systematic search strategy 
combined with the screening process, in line with the 
protocol, underpinned by the theory generated and applied 
in thematic synthesis to combine the evidence on the 
institutional conditions that influenced mathematics 
teaching. 

 
 
 

Table 9. Thematic analysis framework. 
 
Stage Description Output 
Familiarization Repeated reading of studies Initial understanding 
Coding Identification of key concepts Code list 
Theme development Grouping similar codes Thematic structure 
Interpretation Linking to theory Theoretical synthesis 

 

Source: Developed by the authors based on Braun and Clarke (2006) and the Theory of Practice 
Architectures. 
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Quality appraisal of included studies 
 
To strengthen methodological rigor, the Mixed Methods 
Appraisal Tool (MMAT) was applied to the empirical 
qualitative, quantitative, and mixed-methods studies within 
the 50-source corpus. Scholarly reviews, conceptual and 
theoretical analyses, bibliographic studies, chapters, and 
other non-empirical scholarly publications were not 
assigned MMAT scores; instead, they were assessed for 
methodological transparency, conceptual clarity, 

relevance, and fit with the review questions. Evidence from 
sources with clearer methodological reporting was given 
greater interpretive weight during synthesis. 

This approach avoids treating heterogeneous scholarly 
sources as if they were all empirical studies. The quality 
appraisal therefore informs the interpretation of the 
empirical subset, while the broader scholarly sources 
contribute contextual, theoretical, and review-based 
evidence to the thematic synthesis. 

 
 
 
Table 10. Methodological quality appraisal of the included evidence. 
 

Evidence type Appraisal approach 
Empirical qualitative, quantitative and mixed-methods studies MMAT criteria appropriate to the research design 

Systematic, scoping, narrative and other scholarly reviews Assessed for methodological transparency, relevance and fit to the 
review questions; not assigned MMAT scores 

Conceptual/theoretical analyses, bibliographic studies, 
chapters and other scholarly publications 

Assessed for relevance, conceptual clarity and scholarly 
transparency; not assigned MMAT scores 

 

Source: Developed by the authors based on the Mixed Methods Appraisal Tool (Hong et al., 2018). 
 
 
 
RESULT AND THEMATIC ANALYSIS 
 
The thematic synthesis of the 50 studies and scholarly 
reviews included in this systematic review demonstrates 
that transformative mathematics teaching is shaped by 
interconnected institutional conditions rather than by 
teacher competence alone. Across the reviewed literature, 
evidence consistently shows that classroom practices 
emerge through the interaction of cultural-discursive, 
material-economic, and socio-political arrangements, as 
conceptualized by the Theory of Practice Architectures 
(Kemmis et al., 2022). Although these institutional 
dimensions were examined separately for analytical 
purposes, the findings indicate that they operate as 
mutually reinforcing systems that either enable or 
constrain transformative pedagogical practices. The 
reviewed studies also reveal considerable contextual 
variation. While research conducted in well- resourced 
educational systems frequently reports successful 
implementation of learner-centred and technology-
enhanced mathematics instruction (Fazio et al., 2024; Liu, 
2025; Prediger and Selter, 2024), studies from Sub-
Saharan Africa and other resource-constrained settings 
consistently identify institutional barriers that limit the 
translation of policy reforms into classroom practice 
(Agbata et al., 2024; Wondem et al., 2023). Rather than 
presenting uniform patterns, the evidence suggests that 
institutional context moderates the effectiveness of 
transformative teaching approaches. Four interrelated 
themes emerged from the thematic analysis. 
 
 

Core components of the theory of practice 
architectures (TPA) 
 
Cultural discursive arrangements 
 
Cultural discursive arrangements refer to the shared 
beliefs, professional language, pedagogical values, and 
institutional norms that shape how mathematics teaching 
is understood and enacted within schools. Across the 
reviewed studies, this dimension emerged as one of the 
strongest influences on teachers' instructional decisions 
because it defines what teachers perceive as legitimate 
classroom practice. A dominant pattern across studies 
from Africa, Europe, Asia, and Australia is the persistence 
of traditional beliefs about mathematics as a body of fixed 
procedural knowledge that should be transmitted from 
teacher to learner (Guler and Celik, 2023; Mageed, 2025; 
Madi and Gusni, 2025). These beliefs continue to reinforce 
teacher-centred instruction despite widespread curriculum 
reforms advocating inquiry-based and learner-centred 
pedagogies. For example, Agbata et al. (2024) reported 
that mathematics education across many African countries 
remains strongly influenced by examination-oriented 
traditions and conventional instructional practices, while 
Wondem et al. (2023) similarly found that institutional 
cultures in Ethiopian schools limited teachers' willingness 
to adopt innovative instructional approaches. However, the 
evidence is not entirely consistent. Several international 
reviews reported that schools promoting culturally 
responsive teaching, ethnomathematics, and critical 
pedagogy achieved higher learner engagement and 
conceptual    understanding    (Kusi   and   Bonyah,   2025;  
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Lamsal, 2025; Villarin et al., 2024). Likewise, Ferguson 
(2024) and Mageed (2025) demonstrated that culturally 
inclusive instructional approaches encouraged active 
participation and improved mathematics learning 
outcomes. These contrasting findings suggest that cultural 
beliefs do not operate independently but are mediated by 
institutional expectations and professional learning 
cultures. Language of instruction also emerged as an 
important institutional condition. Studies conducted in 
multilingual educational contexts indicate that the 
exclusive use of official languages during mathematics 
instruction often reduces classroom interaction and limits 
learners' opportunities to explain mathematical reasoning 

(Agbata et al., 2024; Aminifar et al., 2024). Conversely, 
culturally responsive approaches that recognize learners' 
linguistic backgrounds appear to promote greater 
participation and conceptual understanding (Villarin et al., 
2024; Mageed, 2025). Taken together, these findings 
suggest that cultural discursive arrangements influence 
not only what teachers believe about mathematics but also 
how those beliefs are translated into classroom practice. 
Within the Theory of Practice Architectures, these shared 
meanings shape the "sayings" of educational practice and 
either enable or constrain the adoption of transformative 
pedagogies. (Table 11)

 
 
Table 11. Cultural discursive conditions and their influence on mathematics teaching. 
 

Cultural discursive 
condition Evidence synthesized from reviewed studies Implications for 

transformative teaching 

Traditional beliefs 
about mathematics 

Studies reported continued reliance on procedural and teacher-centred 
instruction (Agbata et al., 2024; Guler and Celik, 2023; Wondem et al., 
2023). 

Restricts inquiry-based learning 
and learner autonomy. 

   

Examination-driven 
institutional culture 

Curriculum coverage and examination preparation often take 
precedence over conceptual understanding (Agbata et al., 2024; Madi 
and Gusni, 2025). 

Encourages transmission-
oriented teaching practices. 

   

Culturally responsive 
pedagogy 

Reviews reported improved learner engagement where teaching 
reflected learners’ cultural experiences (Ferguson, 2024; Kusi and 
Bonyah, 2025; Mageed, 2025). 

Supports inclusive and learner-
centred mathematics instruction. 

   

Language of 
instruction 

Multilingual contexts show that language practices can influence 
participation and opportunities to explain mathematical reasoning 
(Agbata et al., 2024; Amini far et al., 2024). 

Influences classroom interaction 
and conceptual understanding. 

 

Source: Synthesized by the authors from the reviewed studies and scholarly reviews (n = 50). 
 
 
 
Overall, the evidence indicates that transformative 
mathematics teaching depends not only on teachers' 
pedagogical knowledge but also on institutional beliefs and 
professional discourses that legitimize learner-centred 
instructional practices. 
 
 
Material economic conditions 
 
Material economic arrangements refer to the physical, 
technological, and financial conditions that support or 
constrain mathematics teaching. Across the reviewed 
studies, this theme emerged as one of the most 
consistently reported determinants of successful 
pedagogical transformation. Most studies conducted in 
low- and middle-income countries identified inadequate 
instructional resources, poor ICT infrastructure, 
overcrowded classrooms, and insufficient funding as 
persistent barriers to implementing learner-centred 
mathematics instruction (Agbata et al., 2024; Erdoğan, 

2025; Wondem et al., 2023). Similar findings were 
reported by Mukuka and Alex (2024), who observed that 
although teachers valued collaborative and innovative 
teaching approaches, unequal access to instructional 
resources substantially reduced implementation 
effectiveness. Technology integration presents an 
important example of this contextual variation. 
International systematic reviews consistently concluded 
that digital technologies enhance conceptual 
understanding, learner engagement, and mathematics 
achievement when adequate institutional support is 
available (Fatwana et al., 2024; Mustafa, 2024; Putri et al., 
2025). Likewise, Liu (2025) demonstrated that technology-
supported instruction significantly improved learner 
participation and mathematical problem solving in Chinese 
classrooms. However, these positive outcomes were 
rarely replicated in resource-constrained educational 
systems where limited infrastructure, unstable internet 
connectivity, and inadequate technical support prevented 
meaningful  technology  integration  (Agbata  et  al.,  2024;  
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Erdoğan, 2025). The evidence also reveals differences in 
classroom organization. Studies from developing countries 
repeatedly associated overcrowded classrooms with 
reduced opportunities for formative assessment, 
collaborative learning, and differentiated instruction 
(Agbata et al., 2024; Wondem et al., 2023). In contrast, 
research conducted in higher resource settings reported 
that access to manipulatives, digital technologies, and 
flexible learning environments supported more interactive 
mathematics instruction (Fazio et al., 2024; Roesken 

Winter et al., 2021). These findings indicate that material-
economic arrangements extend beyond the availability of 
physical resources. They shape what teachers are 
practically able to do in classrooms and therefore influence 
the "doings" of educational practice within the Theory of 
Practice Architectures. The evidence further suggests that 
positive teacher beliefs alone are insufficient to sustain 
transformative pedagogy when institutional resources 
remain inadequate.

 
 
Table 12. Material economic conditions and their influence on mathematics teaching. 
 

Material economic 
condition Evidence synthesized from reviewed studies Implications for transformative 

teaching 

ICT infrastructure 
Technology integration improves learning where infrastructure 
exists but remains limited in many developing contexts (Erdoğan, 
2025; Fatwana et al., 2024; Mustafa, 2024). 

Determines opportunities for 
technology-enhanced instruction. 

   

Teaching and learning 
resources 

Limited instructional and technological resources can reduce 
teachers’ capacity to implement learner-centred pedagogy (Agbata 
et al., 2024; Mukuka and Alex, 2024). 

Restricts instructional diversity and 
learner engagement. 

   

Classroom conditions Overcrowded classrooms constrain formative assessment and 
collaborative learning (Agbata et al., 2024; Wondem et al., 2023). 

Limits active participation and 
personalized instruction. 

   

Institutional 
investment 

Sustained investment in professional development and 
instructional resources supports stronger implementation of 
mathematics reforms (Fazio et al., 2024; Roesken Winter et al., 
2021). 

Supports sustainable pedagogical 
transformation. 

 

Source: Synthesized by the authors from the reviewed studies and scholarly reviews (n = 50). 
 
 
The synthesis demonstrates that material-economic 
arrangements influence transformative teaching through 
the resources and opportunities available to teachers. 
While technology and innovative instructional approaches 
consistently improve mathematics learning, their 
effectiveness depends on adequate institutional 
investment and supportive learning environments rather 
than on teacher commitment alone. 
 
 
Socio-political conditions 
 
Socio-political arrangements refer to the institutional 
relationships, leadership practices, governance structures, 
and professional interactions that shape how mathematics 
teaching is enacted within schools. Across the 50 studies 
reviewed, this dimension consistently emerged as a critical 
determinant of whether transformative teaching practices 
were successfully implemented or remained constrained. 
Rather than influencing classroom practice independently, 
leadership, teacher collaboration, institutional culture, and 
equity policies interacted to either strengthen or weaken 
teachers' capacity to adopt learner-centred pedagogies. 

A   common   finding   across  studies  conducted  in  the 

United States, Germany, Australia, Türkiye, and African 
educational contexts was that supportive instructional 
leadership promotes teacher innovation, collaborative 
planning, and sustained professional learning (Cobb et al., 
2017; García Martínez et al., 2018; Prediger and Selter, 
2024; Roesken Winter et al., 2021; Wondem et al., 2023). 
Similarly, McClain and Cobb (2024) and Fazio et al. (2024) 
reported that schools where leaders actively supported 
curriculum implementation and professional development 
created favorable conditions for instructional improvement. 
In contrast, studies from Ethiopia and other resource-
constrained contexts found that hierarchical management 
structures, limited teacher participation in decision-
making, and weak institutional support discouraged 
experimentation with innovative mathematics teaching 
approaches (Wondem et al., 2023; Agbata et al., 2024).  

Teacher collaboration also emerged as an important 
mechanism through which social-political arrangements 
influenced classroom practice. Studies from Australia, the 
United Kingdom, Brazil, and the United States consistently 
showed that professional learning communities, 
collaborative lesson planning, and reflective dialogue 
enhanced teacher confidence, instructional quality, and 
the  adoption  of  learner-centred  pedagogies  (Balatti and  
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Belward, 2022; Clark Wilson, 2017; Rossa and Estevam, 
2022; Stein and Coburn, 2018). However, this pattern was 
not universal. Evidence from Oman and several Sub- 
Saharan African contexts suggested that collaboration 
often remained informal because of heavy workloads, 
inadequate institutional structures, and limited time for 
professional interaction, thereby reducing opportunities for 
sustained pedagogical improvement (Mukuka and Alex, 
2024; Agbata et al., 2024). The review also revealed 
variation in the implementation of equity and inclusion 
policies. While studies from the United States and New 
Zealand reported that inclusive institutional cultures 
promoted equitable participation and challenged 

discriminatory classroom practices (Salazar, 2023; Guler 
and Celik, 2023), research conducted in developing 
educational contexts found that gender responsive policies 
were frequently implemented at the policy level but only 
partially reflected in classroom practice. Persistent cultural 
norms, unequal participation, and teacher expectations 
continued to influence girls' engagement in mathematics 
learning (Ngcobo and Tikly, 2022; Aminifar et al., 2024). 
These contrasting findings suggest that institutional 
commitment alone is insufficient unless accompanied by 
supportive leadership, continuous professional 
development, and inclusive school cultures. 
 

 
 

Table 13. Social-political conditions and their influence on mathematics education. 
 
Social-political 
factor Evidence synthesized from reviewed studies Influence on mathematics 

teaching 

Leadership support 
Collaborative and instructional leadership strengthened teacher 
innovation and curriculum implementation (McClain and Cobb, 
2024; García Martínez et al., 2018; Prediger and Selter, 2024). 

Greater adoption of learner-centred 
and inquiry-based teaching. 

   

Professional 
collaboration 

Professional learning communities enhanced teacher learning, 
while collaboration can remain weak in low-resource settings 
(Stein and Coburn, 2018; Clark Wilson, 2017; Agbata et al., 
2024). 

Improved instructional quality 
where sustained collaboration 
exists. 

   

Institutional culture 
and equity 

Inclusive school cultures promoted equitable participation, while 
traditional institutional norms can limit equity (Salazar, 2023; 
Guler and Celik, 2023; Aminifar et al., 2024). 

Greater learner participation and 
inclusion were institutional cultures 
support equity. 

 

Source: Synthesized by the authors from the reviewed studies and scholarly reviews (n = 50). 
 
 
Viewed through the Theory of Practice Architectures, the 
findings demonstrate that social-political arrangements 
shape the "relatings" of educational practice by influencing 
professional relationships, institutional authority, and 
collaborative engagement. Institutions characterized by 
participatory leadership and strong professional networks 
were consistently associated with transformative 
mathematics teaching, whereas rigid governance 
structures constrained teacher agency and innovation. 

Overall, the reviewed evidence indicates that 
institutional support is the central mechanism linking 
policy, professional learning, leadership, and resource 
provision. Rather than operating independently, these 
institutional structures reinforce the broader practice 
architectures that enable transformative mathematics 
teaching. 
 
 
Institutional support as a central driver 
 
Institutional support emerged as a cross-cutting condition 
connecting the three dimensions of the Theory of Practice 
Architectures. Across the reviewed studies, institutional 
support extended beyond financial investment to include 

coherent policy implementation, sustained professional 
development, organizational leadership, curriculum 
support, and long-term investment in teaching resources. 
The findings indicate that these institutional mechanisms 
determine whether educational reforms become 
embedded in classroom practice or remain policy 
aspirations. 

A consistent finding across studies from Germany, the 
United States, Australia, Canada, and China were that 
successful mathematics reforms depended on coordinated 
institutional systems rather than isolated teacher 
interventions (Cobb et al., 2017; Fazio et al., 2024; Liu, 
2025; Prediger and Selter, 2024; Roesken Winter et al., 
2021). These studies showed that curriculum materials, 
leadership support, continuous professional learning, and 
institutional planning reinforced one another to sustain 
pedagogical change. Similar conclusions were reached by 
Visnovska and Zhao (2021), who found that teachers 
required ongoing institutional support that recognized both 
instructional practice and local teaching contexts. 

Policy implementation emerged as one of the strongest 
institutional influences. While competency based and 
learner centred curricula were widely promoted across 
many    education     systems,   several   studies   reported  
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substantial gaps between policy intentions and classroom 
implementation because teachers often received limited 
follow up support after reforms were introduced (Agbata et 
al., 2024; Wondem et al., 2023; Erdoğan, 2025). 
Comparable implementation challenges were reported in 
global systematic reviews, where innovative pedagogies 
frequently produced positive outcomes only when 
accompanied by sustained institutional investment and 
organizational commitment (Jamil et al., 2025; Madi and 
Gusni, 2025). 

Professional development also differentiated high 
performing and low performing institutional systems. 
Studies consistently demonstrated that continuous, 
collaborative, and practice based professional 
development improved teachers' instructional competence 
more effectively than isolated workshops or one-off 

training programmes (Clark Wilson, 2017; Fatwana et al., 
2024; Webb, 2018). However, several reviews observed 
that professional development initiatives in many low- and 
middle-income countries remained irregular, externally 
driven, and weakly connected to classroom realities, 
thereby limiting long term sustainability (Agbata et al., 
2024; Fatwana et al., 2024). 

Taken together, these findings suggest that institutional 
support functions as the integrating mechanism through 
which cultural discursive, material economic, and social 
political arrangements are translated into sustainable 
classroom practice. Where institutional support systems 
were coherent, transformative mathematics teaching was 
more likely to be sustained across different educational 
contexts.

 
 
Table 14. Institutional support structures and their role in teaching transformation. 
 

Institutional 
support structure Evidence synthesized from reviewed studies Influence on mathematics 

teaching 

Policy 
implementation 

Curriculum reforms were more successful when supported by coherent 
institutional planning and continuous implementation support (Prediger and 
Selter, 2024; Roesken Winter et al., 2021). 

Improved implementation of 
learner-centred pedagogies. 

   

Professional 
development 

Continuous, collaborative professional learning strengthened instructional 
competence more effectively than short-term training (Clark Wilson, 2017; 
Webb, 2018; Fatwana et al., 2024). 

Greater sustainability of 
pedagogical innovation. 

   

Institutional 
investment 

Adequate funding, leadership support and curriculum resources enhanced 
implementation of mathematics reforms (Cobb et al., 2017; Fazio et al., 
2024; Liu, 2025). 

Increased institutional 
capacity for transformative 
teaching. 

 

Source: Synthesized by the authors from the reviewed studies and scholarly reviews (n = 50). 
 
 
Overall, the reviewed evidence indicates that institutional 
support is the central mechanism linking policy, 
professional learning, leadership, and resource provision. 
Rather than operating independently, these institutional 
structures reinforce the broader practice architectures that 
enable transformative mathematics teaching. 
 
 
Integrated interaction of practice architectures 
 
Although the four themes were examined separately to 
facilitate analysis, the evidence synthesized from the 50 
reviewed studies demonstrates that the three dimensions 
of the Theory of Practice Architectures (TPA), namely 
cultural discursive, material-economic, and social-political 
arrangements, function as an interconnected institutional 
system rather than as independent influences on 
mathematics teaching. Across diverse educational 
contexts, transformative teaching practices were 
consistently observed where these institutional conditions 
operated in a complementary manner, while weaknesses 
in one dimension frequently constrained the effectiveness 

of the others (Edwards Groves and Grootenboer, 2024; 
Kemmis, 2015; Edwards Groves et al., 2020). The review 
further shows that institutional beliefs about mathematics 
teaching shaped how available resources were used and 
how leadership supported instructional innovation. For 
example, studies conducted in Australia, Germany, and 
the United States found that learner-centred pedagogies 
were more sustainable when schools combined 
collaborative professional cultures, adequate instructional 
resources, and coherent leadership structures (Cobb et 
al., 2017; Prediger and Selter, 2024; Roesken Winter et 
al., 2021). 

In contrast, studies from Ethiopia and broader African 
contexts reported that even where teachers expressed 
positive attitudes towards learner-centred instruction, 
inadequate infrastructure, weak institutional support, and 
limited professional collaboration often prevented these 
approaches from being implemented effectively (Agbata et 
al., 2024; Wondem et al., 2023). These contrasting 
findings suggest that institutional conditions moderate the 
relationship between teachers' pedagogical beliefs and 
classroom   practice.   A   consistent   pattern   across   the  



Afr Educ Res J          652 
 
 
 
reviewed studies is that sustainable transformation in 
mathematics education depends on the alignment of 
institutional culture, resource availability, and leadership 
support rather than on improvements in teacher 
competence alone. This finding reinforces the central 
proposition of the Theory of Practice Architectures that 

educational practice is produced through the interaction of 
cultural discursive, material economic, and socio-political 
arrangements that shape what teachers are able to say, 
do, and achieve within specific institutional settings 
(Kemmis et al., 2022; Variyan and Edwards Groves, 
2024). 

 
 
Table 15. Integrated interaction of practice architecture dimensions and mathematics teaching outcomes. 
 

Cultural discursive 
arrangements 

Material economic 
arrangements Social-political arrangements Observed teaching outcome 

Traditional beliefs about 
mathematics as 
procedural knowledge 

Limited ICT infrastructure, 
inadequate instructional 
resources, overcrowded 
classrooms 

Directive leadership, weak 
collaboration, limited teacher 
autonomy 

Predominantly teacher-centred 
instruction with low learner 
participation 

    

Learner-centred 
pedagogical beliefs 

Adequate instructional 
materials, digital 
technologies, supportive 
learning environments 

Collaborative leadership, 
professional learning 
communities, continuous 
professional development 

Transformative teaching charact-
erized by inquiry-based learning, 
learner autonomy, collaboration and 
active learner engagement 

 

Source: Synthesized by the authors from the reviewed studies and scholarly reviews (n = 50). 
 
 
Synthesis across themes  
 
Taken together, the findings demonstrate that 
transformative mathematics teaching is shaped by the 
interaction of institutional conditions rather than by 
individual teacher capability alone. Cultural discursive 
arrangements influence teachers' beliefs and instructional 
practices, material-economic arrangements determine the 
practical conditions under which teaching occurs, while 
social-political arrangements influence leadership, 
collaboration, and professional agency. Institutional 
support operates across these dimensions by 
strengthening policy implementation, professional 
development, and resource allocation. Consequently, 
reforms that focus exclusively on teacher training without 
addressing the broader institutional environment are 
unlikely to produce sustained improvements in 
mathematics teaching. The evidence therefore supports a 
systems-based approach to mathematics education 
reform in which institutional culture, resources, leadership, 
and professional learning are developed simultaneously to 
create conditions that sustain transformative teaching 
practices (Cobb et al., 2017; Edwards Groves and 
Grootenboer, 2024; Kemmis et al., 2022). 
 
 
DISCUSSION 
 
This review applied the Theory of Practice Architectures 
(TPA) to examine how institutional conditions shape 
transformative teaching practices in mathematics 
education. Rather than viewing instructional change as the 
outcome of individual teacher competence alone, the 
findings indicate that sustainable pedagogical 

transformation depends on the interaction between 
cultural discursive, material-economic, and social-political 
arrangements. TPA provides an explanatory lens for 
understanding why similar mathematics reforms produce 
different outcomes across educational contexts. The 
evidence suggests that reform initiatives are more likely to 
succeed when institutional beliefs, resources, leadership, 
and professional relationships operate in a coordinated 
manner. This interpretation extends earlier conceptual 
work by Kemmis et al. (2022) and Edwards Groves and 
Grootenboer (2024), who argue that educational practices 
are socially and institutionally produced rather than 
individually determined. 

The review further demonstrates that cultural discursive 
arrangements influence transformative mathematics 
teaching by shaping how teachers interpret curriculum 
reform and classroom practice. Although many education 
systems formally advocate learner-centred and inquiry- 
based approaches, several studies indicate that teachers 
continue to work within institutional cultures that privilege 
procedural knowledge, examination performance, and 
teacher authority (Guler and Celik, 2023; Mageed, 2025; 
Ferguson, 2024). This helps explain why policy reforms 
frequently fail to produce meaningful classroom 
transformation. The issue is therefore not simply 
resistance to innovation, but the persistence of institutional 
discourses that define what is considered legitimate 
mathematics teaching. Similar observations have been 
reported by Schweisfurth (2020), Ndlovu (2023), and 
Lamsal (2025), who argue that transformative pedagogies 
require parallel changes in institutional culture if they are 
to become embedded in everyday classroom practice. The 
findings also suggest that material-economic conditions 
influence reform implementation by determining the extent  
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to which teachers are able to translate pedagogical 
intentions into classroom practice. Across both high-
income and low-resource settings, innovative approaches 
such as technology-enhanced learning, ethnomathe-
matics, blended learning, and inquiry-based instruction 
consistently improved learner engagement when 
adequate institutional support was available (Mustafa, 
2024; Putri et al., 2025; Madi and Gusni, 2025). 

Evidence from Ethiopia, many Sub-Saharan African 
countries, and other resource-constrained settings shows 
that inadequate infrastructure, limited instructional 
materials, and weak digital capacity continue to restrict 
implementation (Wondem et al., 2023; Agbata et al., 2024; 
Erdoğan, 2025). These contrasting findings indicate that 
material resources do not independently guarantee 
transformative practice. Instead, they operate as enabling 
conditions that allow teachers to enact innovative 
pedagogies when supported by appropriate institutional 
systems. A similar pattern emerged for socio-political 
arrangements. The review indicates that instructional 
leadership, collaborative professional cultures, and 
coherent professional development systems strengthen 
teacher agency and encourage experimentation with 
learner-centred pedagogies. Studies conducted in 
Australia, Germany, the United States, and other contexts 
consistently show that collaborative professional learning 
communities and supportive leadership create favorable 
conditions for sustained instructional improvement (Stein 
and Coburn, 2018; Roesken Winter et al., 2021; Prediger 
and Selter, 2024). Nevertheless, evidence from fragile and 
resource-constrained education systems suggests that 
highly centralized governance structures, examination- 
driven accountability, and limited teacher autonomy often 
reduce opportunities for innovation (Mukendi, 2023; 
Mukuka and Alex, 2024). These contrasting findings 
reinforce the TPA proposition that professional practice is 
shaped not only by teachers' expertise but also by 
institutional relationships and power structures that 
influence professional decision-making. An important 
contribution of this review is the recognition that the three 
dimensions of TPA function as an interconnected system 
rather than as separate influences on teaching practice. 
Across the reviewed studies, institutional culture 
influenced how resources were utilized, leadership shaped 
opportunities for collaboration, and professional 
relationships affected teachers' willingness to implement 
new pedagogical approaches. Evidence from 
implementation research similarly demonstrates that 
mathematics reforms are most successful when 
curriculum, leadership, professional development, and 
institutional support evolve simultaneously rather than 
through isolated interventions (Cobb et al., 2017; Fazio et 
al., 2024; McClain and Cobb, 2024).  

This interaction explains why reforms that address only 
one institutional dimension frequently produce limited or 
short-lived improvements. The review also identifies 
several important gaps within the existing literature. First, 

although institutional support is widely recognized as 
essential for successful reform, there remains 
considerable variation in how it is conceptualized. Some 
studies define institutional support primarily in terms of 
funding and infrastructure, whereas others include 
leadership, policy alignment, teacher collaboration, and 
professional learning (Visnovska and Zhao, 2021; 
Fatwana et al., 2024). This conceptual inconsistency 
makes comparisons across studies difficult and limits 
cumulative knowledge development. Second, relatively 
few studies directly examine how institutional conditions 
influence measurable learner outcomes such as 
conceptual understanding, learner autonomy, equity, and 
mathematical achievement. Finally, while gender equity is 
frequently discussed within policy documents, there 
remains limited empirical evidence explaining how 
institutional arrangements either reproduce or reduce 
gender disparities in mathematics classrooms. Addressing 
these gaps would strengthen future applications of the 
Theory of Practice Architectures and provide a more 
comprehensive understanding of how institutional reform 
contributes to sustainable improvements in mathematics 
education. 
 
 
Limitations of the review 
 
Like all systematic reviews, this study has several 
limitations that should be considered when interpreting the 
findings. First, the review included only studies published 
in English. As a result, relevant evidence reported in other 
languages may not have been captured, particularly from 
multilingual educational contexts. Second, the synthesis 
was restricted to English-language peer-reviewed and 
relevant scholarly publications that met the revised 
eligibility criteria. This strengthened the scholarly basis of 
the corpus while excluding non-scholarly grey literature 
and publications that did not provide sufficient research or 
conceptual detail for the review questions. The review also 
relied partly on Google Scholar to complement searches 
conducted in Scopus, Web of Science, and ERIC.  

While Google Scholar increases the breadth of literature 
coverage, its indexing process is less transparent than that 
of curated bibliographic databases, and search results 
may vary over time. In addition, the review is subject to 
publication bias because studies reporting significant or 
positive findings are generally more likely to be published 
than those with null or inconclusive results. Although a 
structured quality appraisal was undertaken, some degree 
of reviewer judgment was unavoidable during study 
screening, quality assessment, and thematic 
interpretation. Such judgments may introduce a small 
degree of subjective bias despite the use of predefined 
review procedures. Furthermore, this review employed a 
qualitative thematic synthesis rather than a meta-analysis 
because the included studies differed substantially in 
research   design,  methodological  approaches,  contexts,  
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and outcome measures. Consequently, the review 
identifies patterns across studies but does not estimate 
pooled effect sizes. Finally, much of the available evidence 
originated from Sub-Saharan Africa and other fragile 
educational settings, reflecting the focus of this review. 
While this strengthens the contextual relevance of the 
findings for these regions, caution should be exercised 
when generalizing the conclusions to educational systems 
with different institutional, cultural, or economic conditions. 
Future systematic reviews could broaden the geographical 
scope, incorporate studies published in additional 
languages, include high-quality grey literature where 
appropriate, and apply meta-analytic techniques where 
sufficient comparable evidence is available. 
 
 
Review implications 
 
Policy implications 
 
The findings indicate that improving mathematics teaching 
requires policy reforms that extend beyond strengthening 
individual teacher competencies to addressing the 
institutional conditions that shape classroom practice. 
From the perspective of the Theory of Practice 
Architectures (TPA), reforms are more likely to succeed 
when curriculum policies, school leadership, resource 
allocation, and professional development operate as 
mutually reinforcing systems rather than as isolated 
interventions. Evidence from the reviewed studies 
suggests that policy implementation is most effective when 
governments invest in sustained professional learning, 
equitable distribution of instructional resources, and 
school-level support structures that enable teachers to 
adopt learner-centred pedagogies (Cobb et al., 2017; 
García Martínez et al., 2018; Prediger and Selter, 2024). 
These findings imply that education policies should 
emphasize institutional coherence alongside teacher 
development to achieve sustainable improvements in 
mathematics education. 
 
 
Institutional implications 
 
The review demonstrates that institutional environments 
influence the extent to which teachers can implement 
transformative pedagogies. Universities, teacher 
education institutions, and schools should therefore 
strengthen collaborative professional cultures through 
mentoring, professional learning communities, reflective 
practice, and instructional leadership. Such institutional 
arrangements enhance teacher agency and encourage 
the sustained adoption of innovative teaching approaches 
rather than one off pedagogical change (Edwards Groves 
et al., 2020; Roesken Winter et al., 2021; Visnovska and 
Zhao, 2021). Institutional investment in supportive 
leadership, continuous professional development, and 

collaborative learning environments is likely to create 
conditions that enable meaningful and lasting instructional 
improvement. 
 
 
Practice implications 
 
For classroom practice, the findings suggest that 
transformative mathematics teaching depends on 
teachers working within supportive institutional contexts 
rather than relying solely on individual expertise. 
Mathematics teachers should be encouraged to integrate 
inquiry-based learning, collaborative problem solving, 
culturally responsive teaching, and appropriate digital 
technologies to promote learner engagement and 
conceptual understanding. However, these practices 
should be adapted to local contexts and available 
resources because evidence from the reviewed studies 
shows that the effectiveness of innovative pedagogies 
varies according to institutional capacity and classroom 
realities (Madi and Gusni, 2025; Putri et al., 2025; 
Erdoğan, 2025). This highlights the importance of context 
responsive professional learning rather than universal 
implementation models. 
 
 
Research implications 
 
The review also identifies several priorities for future 
research. First, there is a need for more empirical studies 
that examine how the three dimensions of TPA interact to 
influence mathematics teaching and learner outcomes in 
different educational contexts. Second, longitudinal and 
mixed methods studies would provide stronger evidence 
on how institutional reforms shape pedagogical change 
over time. Third, future systematic reviews should 
incorporate methodological quality appraisal and 
comparative analyses across geographical regions to 
strengthen the evidence base. Finally, more research is 
needed in Sub-Saharan Africa and other resource- 
constrained contexts, where empirical applications of the 
Theory of Practice Architectures remain relatively limited 
despite increasing policy interest in transformative 
mathematics education (Edwards Groves and 
Grootenboer, 2024; Wondem et al., 2023; Mukuka and 
Alex, 2024). 
 
 
Conclusion  
 
This systematic review demonstrates that transformative 
mathematics teaching is best understood as an 
institutional rather than purely individual process. 
Interpreted through the Theory of Practice Architectures, 
the evidence suggests that classroom innovation emerges 
when cultural discursive, material-economic, and social 
political  arrangements  operate  in  ways  that  collectively  
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support teachers' professional practice. The review 
therefore explains why similar pedagogical reforms often 
produce different outcomes across educational contexts. 
Where institutional conditions are coherent and 
supportive, teachers are better able to sustain learner- 
centred and transformative approaches. Conversely, 
reforms implemented in environments characterized by 
limited resources, fragmented leadership, and weak 
professional collaboration are less likely to translate into 
meaningful classroom change. The review contributes to 
mathematics education scholarship by synthesizing 
contemporary evidence on how institutional conditions 
shape transformative teaching practices while extending 
the application of the Theory of Practice Architectures to 
mathematics education. It also highlights an important gap 
in the existing literature, namely the limited empirical 
evidence linking institutional arrangements with learner 
outcomes in resource- constrained settings. Rather than 
viewing teacher development as an isolated intervention, 
the findings suggest that sustainable improvement in 
mathematics education depends on coordinated 
institutional reforms that align educational policy, 
instructional leadership, professional learning, and 
resource provision. Such an integrated perspective 
provides a stronger foundation for improving mathematics 
teaching quality and promoting equitable learner outcomes 
across diverse educational contexts. 
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APPENDIX A  
 
Summary of studies included in the systematic review 
 

S/N Author(s) Country/context Research method Main findings Gap identified 

1 Edwards Groves and 
Grootenboer (2024) International Conceptual review 

Practice architectures explain how cultural, social and 
institutional conditions shape educational practices and 
quality improvement. 

Limited empirical validation in secondary 
schools of developing countries. 

      

2 Ferguson (2024) United States Literature synthesis 
Equity-oriented instructional reforms improve 
mathematics learning through differentiated and 
culturally responsive teaching. 

Few studies examine how school quality 
assurance systems support these reforms. 

      

3 Variyan and Edwards 
Groves (2024) Australia Conceptual analysis 

Practice architecture theory remains useful for 
understanding educational change despite theoretical 
criticisms. 

Lacks empirical testing within school 
quality assurance implementation. 

      

4 Gardner et al. (2016) Australia Qualitative case 
study 

Institutional arrangements strongly influenced teaching 
quality and student learning experiences. 

Single institution limits transferability to 
other educational systems. 

      

5 Mustafa (2024) Global Comprehensive 
review 

Technology integration and learner-centred approaches 
improve mathematics education. 

Review does not evaluate quality 
assurance mechanisms guiding 
implementation. 

      

6 Mustafa (2023) Global Literature review Interactive teaching strategies increase learner 
engagement and achievement. 

Empirical evidence from African secondary 
schools remains scarce. 

      

7 McClain and Cobb 
(2024) United States Qualitative study Institutional support significantly influences teacher 

professional development. 
Student academic performance was not 
directly assessed. 

      

8 Li et al. (2024) International Edited scholarly 
volume 

Multiple instructional innovations enhance mathematics 
teaching effectiveness. 

Comparative evidence across African 
educational contexts is limited. 

      

9 Cobb et al. (2015) International Conceptual chapter School policies, curriculum and accountability structures 
determine instructional effectiveness. 

Requires empirical verification in 
secondary education quality assurance 
systems. 

      

10 Goodyear et al. (2017) United Kingdom Qualitative study Sustainable curriculum renewal depends on enabling 
institutional environments. 

Limited evidence from low-income 
educational settings. 

      

11 Mageed (2025) International Conceptual review Cultural responsiveness strengthens mathematics 
teaching and learning outcomes. 

Limited empirical studies linking cultural 
practices with formal quality assurance 
systems. 

      

12 Kemmis (2015) Australia Conceptual analysis Teaching practices are shaped by social, cultural and 
institutional relationships. 

Theoretical emphasis without quantitative 
evidence. 
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13 Lamsal (2025) Nepal Systematic review Critical pedagogy improves engagement, conceptual understanding and 
equity. 

Need longitudinal studies examining 
implementation effectiveness. 

      

14 Wondem et al. 
(2023) Ethiopia Qualitative case 

study 
Weak institutional support hinders implementation of mathematics 
education reforms. 

Small sample reduces 
generalizability beyond Ethiopian 
schools. 

      

15 Stein and Coburn 
(2018) 

United 
States 

Longitudinal 
qualitative study 

District-level collaboration enhances teacher learning and instructional 
improvement. 

Focuses primarily on teachers rather 
than student achievement 
outcomes. 

      

16 Fowler et al. 
(2023) Australia Conceptual paper Practical knowledge empowers teachers to respond effectively to 

educational reforms. 
Requires empirical validation across 
different school contexts. 

      

17 Agbata et al. 
(2024) Africa Literature review 

Mathematics education in Africa is constrained by inadequate resources, 
weak teacher preparation, limited access to quality education, and cultural 
barriers; technology integration, culturally responsive pedagogy, 
collaboration and professional development are recommended. 

Broad continental recommendations 
do not directly synthesize context-
specific evidence through TPA. 

      

18 Pinias (2025) International Systematic 
literature review 

Transformative STEAM education improves interdisciplinary teaching and 
innovation. 

Limited implementation evidence in 
developing countries. 

      

19 Kusi and Bonyah 
(2025) International Systematic review Ethnomathematics improves student engagement and conceptual 

understanding. 

More intervention studies are 
required to measure long-term 
impact. 

      

20 Guler and Celik 
(2023) Türkiye 

Observational 
correlational 
study 

Teacher beliefs about mathematics and learning showed relationships with 
classroom practices, although the relationships were not uniformly strong. 

Further research is needed to 
explain how belief-practice 
relationships develop across 
contexts. 

      

21 Mahon and 
Galloway (2017) Australia Qualitative study Institutional restructuring influences critical pedagogical practice. Higher education context limits 

application to secondary schools. 
      

22 
Escudero 
Cabarcas and 
González Velasco 
(2025) 

International Scoping review Artificial intelligence and situated cognition can support mathematics 
instruction. 

Few empirical studies evaluate 
policy and quality assurance 
integration. 

      

23 Fazio et al. (2024) Canada Conceptual and 
empirical study 

Professional development and school conditions jointly influence curriculum 
implementation. 

Longitudinal evidence from 
developing countries is lacking. 

      

24 Oxley (2024) International Theoretical study Institutional meanings support students’ conceptual understanding through 
effective instructional mediation. 

Empirical classroom validation 
remains limited. 

      

25 Jamil et al. (2025) International Systematic 
literature review Student-centred teaching strategies significantly improve algebraic thinking. 

Additional classroom intervention 
studies are required across diverse 
educational systems. 
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26 Daluma and 
Naval (2025) International Bibliometric 

analysis 

Mathematics education research has shifted from emergency remote 
teaching to sustainable, technology-enhanced and equity-focused 
pedagogies. 

Bibliometric evidence does not explain 
how institutional conditions influence 
classroom implementation. 

      

27 Madi and 
Gusni (2025) Global Systematic 

literature review 
Innovative pedagogical models improve learner engagement, 
inclusion and mathematics achievement, although implementation 
varies across contexts. 

Limited context-specific evidence from 
low- and middle-income countries. 

      

28 
Rossa and 
Estevam 
(2022) 

Brazil Bibliographic 
review 

Teacher practice develops through collaborative professional 
learning, continuous education and access to instructional resources. 

More empirical evidence is needed to 
determine how institutional policies sustain 
collaborative practice. 

      

29 Mukuka and 
Alex (2024) Zambia Quantitative cross-

sectional survey 

Mathematics teacher educators showed low-to-moderate familiarity 
with digital tools; technological support, proficiency and infrastructure 
influenced readiness for technology integration. 

Further research is needed on sustainable 
institutional support for digital 
transformation. 

      

30 Liu (2025) China Mixed methods 
Interactive teaching, diversified assessment and educational 
technologies improved student engagement and practical problem-
solving skills. 

Institutional factors supporting long-term 
sustainability remain underexplored. 

      

31 Villarin et al. 
(2024) Philippines Systematic 

literature review 
Ethnomathematics enhances conceptual understanding, motivation 
and culturally responsive learning environments. 

Limited evidence on institutional support 
required for successful implementation. 

      

32 Aminifar et al. 
(2024) Iran Nine-month 

ethnographic study 
Including students’ first language in mathematics teaching created 
additional opportunities for participation, mathematical explanation 
and language-positive classroom interaction. 

Further evidence is needed across 
multilingual educational contexts and 
institutional settings. 

      

33 Putri et al. 
(2025) International Meta-analysis Realistic mathematics education, ethnomathematics and technology 

integration significantly improve mathematical achievement. 
Publication bias and limited regional 
representation reduce generalizability. 

      

34 
Balatti and 
Belward 
(2022) 

Australia Action research 
Practice architectures provided an effective framework for improving 
first-year university mathematics teaching through collaborative 
reflection. 

Research focused on higher education 
rather than primary or secondary 
schooling. 

      

35 Salazar 
(2023) United States Qualitative study Mathematics teaching can challenge institutional racism through 

inclusive classroom interactions and equitable participation. 
Additional studies are required across 
diverse cultural and educational contexts. 

      

36 
Hopkins and 
Spillane 
(2015) 

United States Qualitative case 
study 

Institutional guidance infrastructures influence teachers’ beliefs 
through regulative, normative and cultural-cognitive mechanisms. 

Student learning outcomes were not 
directly examined. 

      

37 Erdoğan 
(2025) International Literature review Digital technologies enhance mathematics learning, although teacher 

preparedness and inadequate infrastructure remain major barriers. 
More empirical evidence is required from 
low-resource educational systems. 

      

38 Winsløw et al. 
(2024) 

Denmark and 
Belgium 

Theoretical and 
empirical analysis 

Institutional settings strongly influence mathematical modelling, 
curriculum implementation and students’ conceptual development. 

Limited application beyond university 
mathematics education. 
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39 Fatwana et al. 
(2024) International Systematic literature 

review 

Technology integration is becoming central to 
mathematics teacher professionalism and continuous 
professional development. 

Further research should evaluate long-term 
institutional support mechanisms for digital 
transformation. 

      

40 Edwards Groves 
et al. (2020) Australia Conceptual and 

empirical analysis 

Relational architectures strengthen teacher agency, 
solidarity and professional collaboration, supporting 
educational transformation. 

More empirical investigations are required 
across diverse educational systems. 

      

41 
Şimşek and 
Clark Wilson 
(2025) 

Türkiye Multiple case study 
The Structuring Features of Classroom Practice 
framework provides a useful lens for analyzing technology-
integrated mathematics teaching. 

Broader comparative studies across educational 
contexts are needed. 

      

42 Roesken Winter 
et al. (2021) Germany 

Design-based 
implementation 
research 

Successful implementation of mathematics reforms 
depends on coordinated professional development, 
curriculum materials and systemic support. 

Evidence from developing countries remains 
limited. 

      

43 Efron (2023) United States Conceptual chapter 
Practical rationality offers a theoretical explanation of 
mathematics teaching by linking instructional practice with 
classroom realities. 

Empirical validation in African educational 
contexts is still lacking. 

      

44 Prediger and 
Selter (2024) Germany Implementation design 

research 

Large-scale mathematics reforms require shared 
institutional vision, coordinated professional development 
and systemic adaptation. 

Further evidence is needed from low-income 
education systems with limited institutional 
capacity. 

      

45 García Martínez 
et al. (2018) International Systematic review 

Strong instructional leadership positively influences 
teacher professionalism, instructional quality and student 
achievement in mathematics. 

Few studies investigate leadership within African 
mathematics education systems. 

      

46 Webb (2018) United States Conceptual and 
empirical dissertation 

Practice-based professional development improves 
teachers’ instructional competence through rehearsal of 
ambitious teaching practices. 

Large-scale implementation across different 
educational contexts remains unexplored. 

      

47 Cobb et al. 
(2017) United States Design research 

Sustainable instructional improvement requires coherent 
systems involving curriculum, teacher collaboration, 
leadership and continuous professional development. 

Findings require adaptation and validation in 
resource-constrained educational settings. 

      

48 Uygun (2020) Türkiye Inquiry-based design 
research 

Dynamic geometry software and inquiry-based learning 
significantly improve conceptual understanding of 
geometric transformations. 

Studies examining institutional readiness for 
technology-supported inquiry learning remain 
limited. 

      

49 Clark Wilson 
(2017) 

United 
Kingdom 

Professional 
development case 
study 

Communities of practice enhance teachers’ capacity to 
integrate digital technologies into mathematics instruction. 

Further studies should evaluate scalability 
across different institutional contexts. 

      

50 Visnovska and 
Zhao (2021) Australia 

Professional 
development design 
experiment 

Mathematics teachers require sustained institutional 
support, including understanding of teaching context, to 
improve instructional practice effectively. 

More evidence is needed to determine how 
institutional support influences long-term student 
achievement and reform sustainability. 

 

Note. The 50-source corpus retains the original review scope while replacing sources whose publication dates fell outside the intended 2015–2025 eligibility window. The revised corpus includes empirical 
studies as well as relevant scholarly reviews, conceptual analyses and other research-based publications, consistent with the revised inclusion criteria.  


